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ABSTRACT

Bacground: Exophthalmia is an abnormal movement of the eye in an antero-posterior 
plane. It reflects the existence of an expansive intra-orbital process (new formation 
or abnormal increase of the size of a normal anatomical structure). Inspection and 
Hertel’s exophthalmometer may suffice for the diagnosis, even in its minor forms 
especially when it is unilateral. In poor countries, infant mortality linked to the causes 
of unilateral exophthalmia (UE) is lly high into question the infections and cancers. 
Objective: To list the main causes of UE in children at the University Hospital of 
Brazzaville (UHB), and assess the prognosis with a decline of two months. 
Design : A descriptive and analytical historical cohort. 
Setting: The Ophthalmology department of the University Hospital of Brazzaville.
Subjects: Forty eight children seen for UE between January 2009 and December 2013. 
Each child had been seen three times over a period of two months, with an interval 
of one month between each consultation. 
Results: The mean age was 5.50 ± 1.20 years. Boy/Girl sex ratio was 1.08. Traumatic 
orbital haematoma (50%), retinoblastoma (22.91%) and orbital cellulitis (20.83%) were 
the main etiologies. Metastases (6/18) and ophthalmoplegia (4/18) were the major 
complications. The overall mortality rate was 20.83%, with a share of retinoblastoma-
related mortality at 80%. 
Conclusion: Early diagnosis of retinoblastoma, before the onset of proptosis, can reduce 
paediatric deaths relating to unilateral exophthalmia.

INTRODUCTION

Exophthalmia is an abnormal movement of the eyeball 
in antero-posterior plane (1, 2). It demonstrates the 
existence of an expansive process within the orbit 
displacing forward the eye. This process may be 
a neoplasm or normal anatomical structure of the 
orbit which, for pathological reasons, abnormally 
increased in size (1- 4).
	 Radiography calculates the eye-orbital index 
(IOO), the latter sign exophthalmia when above 70. 
This index also serves to classify exophthalmia in 
3 grades: Grade I IOO above 70 and less than 100, 
Grade II IOO equal to 100 (bicanthale line is tangent 
to the eyeball), Grade III IOO higher than 100 (the 
eyeball is forward) (1-5).

However, a simple clinical inspection suffice to 
strongly suspect exophthalmia even minimal, 
especially when it is unilateral. The affected side, 
the palpebral fissure is more open and Hertel’s 
exophthalmometer confirms the diagnosis.
	 Although we do not have exact statistics, several 
observations allow us to affirm that infant mortality 
linked to the causes of UE is high in poor countries. 
In case the infection and tumour pathology, which 
alone account for just over 65% of cases of child 
exophthalmos (1, 2, 5).
	 This investigation had as objective to list the 
main causes of UE in children at the UHB, and 
secondarily to evaluate the prognosis with a decline 
of two months.
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MATERIALS AND METHODS

It was a descriptive and analytical historical cohort, 
conducted between January 2009 and December 2013 
in the Ophthalmology department of the UHB. Only 
children seen for UE, whatever the etiology, had been 
retained. The definition of exophthalmia was clinical 
using Hertel’s exophthalmometer (all these children 
had been seen by one same doctor). It was positive 
when there was a difference of at least 2 mm between 
the two eyes.
	 Whenever it was necessary to confirm or refute 
the diagnosis, as well as under the impact of balance 
sheet, the following paraclinical examinations were 
performed: MRI CT-scan, abdominal ultrasound, 
blood culture, blood count, culture of nasal secretions 
on usual media (Blood, Chocolate, Agar), histological 
examination, myelogram, thyroid markers (T3, T4, 
TSH, anti TSH antibodies), C-Reactine Protein (CRP).
	 The children had all stayed at the hospital with 
different hospital stays according to the respective 
clinical situations. They all benefited from the 
best available treatment. In particular in cases of 
retinoblastoma, enucleation was the rule when 
the general condition permitted, with or without 
chemotherapy. In very advanced cases (metastases), 
palliative care referred analgesic were prescribed.
	 After informed consent of the parents (verbal 
consent), each child had been seen three times, with 
a gap of one month between each visit. 
Based on a survey sheet, the criteria studied were:
–	 at the first consultation: etiology, visual acuity 

(VA), presence or absence of métasases in the case 
of cancer, general condition

– 	 in the second consultation: VA, general condition, 
presence of complications absent at the first 
complication

– 	 at the third consultation: VA, general condition, 
presence of complications absent at the second 
complication.

All the children were old enough to speak. The VA 
was evaluated using the Snellen chart located 5 m. VA 
was equal to zero in the absence of light perception 
to counting fingers. 
	 The general condition was evaluated using 
the following parameters: fever, anaemia, asthenia, 
weight loss and jaundice. In the absence of these 
parameters, the general condition was considered 
satisfactory. In the presence of two of these parameters, 
the general condition was considered moderately 
satisfactory. In the presence of more than two of these 
parameters, the general condition was considered 
bad. The McNemar χ2 was used as the statistic 
test, confidence interval 95% and threshold of the 
probability (p) significant if p <0.001. 

RESULTS 

It was a series of 48 children.
The mean age was 5.50 ± 1.20 years (3.00 years - 10.50 
years).
The Boy/Girl (25/23)  sex ratio was 1.08.
At the first consultation:
The etilogies of UE are shown in Table 1.

Table 1
Etiologies of unilateral exophthalmia in children, between January 2009 and December 2013,  in the Ophthalmology 

department of University Hospital of Brazzaville 
	
Etiologiy Effective Frequency%
Orbital Haematoma 24 50.00
Retinoblastoma 11  22.91
Orbital Cellulitis 10 20.83
Optic nerve glioma 01 2.08
Graves' disease 01 2.08
Sarcoidosis* 01 2.08
Total 48 100

*Sarcoidosis: as part of the lachrymal salivary Mikulicz’s syndrome

The orbital haematoma numbered 24 cases, different 
causes were: beaten six cases, accident of the public 
highway 18 cases. 
	 A case of optic nerve glioma in context of Van 
Recklinghausen’s neurofibromatosis (Figure 1).

Ten cases of orbital cellulitis: Nine secondary 
to ethmoiditis (germs Staphylococcus aureus, 
Streptococcus salivaris), 1 case in the context of HIV 
/ AIDS:  germ (Pseudomonas aeruginosa).
VA evolution is shown in Table 2.
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Table 2
Evolution of visual acuity in children with unilateral exophthalmia, between January 2009 and December 2013, in 

the ophthalmology department of the University Hospital of Brazzaville

Visual Acuity F. C1% F. C2% F. C3%
(0.0 – 0.1) 58.33 35.55 57.14
(0.1 – 0.2) 10.41 00.00 5.71
(0.2 -  0.3)  6.25  28.89 11.43
(0.3 – 0.4) 14.58 8.89 2.86
(0.4  -  0.5) 2.08 15.55 8.57
(0.5  -  0.6) 8.35 11.12 14.19
Total 100 100 100

F . C1 = Frequency in first consultation , F. C2 =  Frequency after one month 
F. C3 =  Frequency after two months
General condition evolution is shown in Table 3.

Table 3
Evolution of general condition in children with unilateral exophthalmia, between January 2009 and December 2013, 

in the Ophthalmology department of the University Hospital of Brazzaville.

General condition F. C1% F. C2% F. C3%
Satisfactory 33.33 44.44 51.43
Moderately Satisfactory 14.58 22.22 42.86
Bad 52.09 33.34 5.71
Total 100 100 100

Existence of a brain metastasis in a case of retinoblastoma (Figure 2). 
At the second consultation:
Deaths: 3 cases (1 cases of retinoblastoma, 2 cases of orbital cellulitis).
At the third consultation:
Deaths: 7 cases  of retinoblastoma (total deaths 10).
Complications are presented in Table 4.

Table 4
Main complications in children with unilateral exophthalmoia after one month  and  two months follow up, between 

January 2009 and December 2013,  in the Ophthalmology department of the University Hospital of Brazzaville

Main Complications M1 M2
Brain metastases 1 0
Lymph node metastases * 5 0
Ophthalmoplegia 2 3
Optic Atrophy 1 2
Cavernous sinus thrombosis 2 0
Meningitis 1 0
Phtisis bulbi 0 4
Eyelid ptosis 0 1
Death 3 10

*Lymph node metastasis: cervical and submandibular lymphadenopathy
M1= one month follow up, M2= two months follow up
Table 5 shows the main complications of each etiology.
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Table 5
Overall trend unilateral exophthalmia in children at the University Hospital of Brazzaville between January 2009 

and December 2013.

Complication Etiology Effective 
Ophthalmoplegia Orbital Cellulitis 2  
Optic atrophy Optic nerve glioma 1
Ophthalmoplegia  Orbital Haematoma 1
Aucune Graves' disease 0   
Metastasis Retinoblastoma 6
Optic atrophy Sarcoidosis  1
Meningitis Orbital cellulitis 1
Thrombosis Orbital cellulitis 2
Phtisis bulbi Orbital cellulitis 1
Eyelid ptosis Orbital haematoma 2
Phtisis bulbi Orbital haematoma 1
Death Retinoblastoma
Death Orbital cellulitis

Statistical test:
Comparison of the evolution of the VA between the first and third consulation: 
χ2 = 2.15 (p = 0.17).
Comparison of the evolution of the general condition between the first and third consultation: χ2 = 3.75 (p 
<0.001).

DISCUSSION

Life expectancy in cases of retinoblastoma can be 
improved. At only if the diagnosis is done at an 
early stage, ie before the onset of exophthalmia. In 
almost 80% of cases, before the onset of proptosis, 
leucocoria and strabismus are present as early signs. 
These two signs are present respectively in 60 and 
20% at the beginning of this disease (6 -9). Leucocoria 
reflecting a tumour with high vitreous expression 
and strabismus reflecting a tumour sometimes very 
small but in macular localisation. In rich countries 
where the social security system allows even the 
poorest to have access to better health care system, 
it is unusual nowadays that retinoblastoma is 
diagnosed at the stage of complications. The diagnosis 
is made early, sometimes conservative treatments 
available to help maintain the eyeball, and the five 
year survival is generally greater than 90%. In poor 
countries, because of the sub medicalisation, the 
situation is completely reversed. The early diagnoses 
are exceptional. The exophthalmos and burgeoning 
externalisation represent over 90% of the clinical 
aspects of retinoblastoma when children are seen for 
the first time. Almost all African authors recognise the 
very high death rates of this cancer in their respective 
departments (6, 10-12).
	 Orbital cellulitis usually begins abruptly by 
an unilateral painful proptosis, often accompanied 
by diplopia and inflammatory signs (eyelid edema, 
chemosis) in an infectious context (fever and 

impaired general condition) (13-15). Streptococci 
and staphylococci are commonly found germs. The 
ethmoiditis is most found as causal infection (13, 
15-17). In the case of HIV / AIDS this ecology can 
be different with unusual germs like Pseudomonas 
in this investigation (18, 19).
	 Although we do not have exact statistics, it 
is accepted that before the age of ten injuries are 
generally due to domestic accidents or domestic 
violence. The severity of an eye-orbital trauma in 
children lies not only in the importance of initial 
lesions, but equally in the risk of secondary amblyopia 
(20, 21). Surgical decompression (external cantholysis) 
in case of haematoma allows to release the optic nerve, 
and reduce the negative effects of possible orbital 
apex syndrome (20-22).
	 Sarcoidosis is a systemic granulomatous disease 
of unknown etiology. It usually manifests as bilateral 
hilar lymphadenopathy, pulmonary infiltrates, skin 
and eye damage. Ophthalmological manifestations 
are inaugural in 7-20% of cases depending on the 
series (23, 24). The patent orbital events, dominated 
by reaching the lacrimal glands are even rarer and 
very little reported in the literature. The simultaneous 
enlargement of the lacrimal and parotid glands 
constituting Mikulicz’s syndrome is met mainly 
during sarcoidosis, tuberculosis, Hodgkin's disease 
and certain leukemias (23, 24).
	 The optic nerve glioma is a childhood tumour 
(mean age nine years). Between 15 to 40% of these 
gliomas are associated with neurofibromatosis. 
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The clinical presentation is  an unilateral painless 
exophthalmos with optic atrophy or rarely 
papilloedema. Strabismus or nystagmus are common 
and can be the first sign (3, 4, 25). The scanner 
or MRI show a fusiform increase volume of 
the optic nerve. Surgical excision is reserved to 
orbital forms accompanied by exophthalmos and 
blindness. Monitoring, rarely chemotherapy and/ 
or radiotherapy are used in other cases (3, 25, 26).
	 Graves’ disease is a form of hyperthyroidism with 
ocular (chemosis, keratitis, high ocular tonus), orbital 
(unilateral or bilateral exophthalmia) and eyelid 
signs (retraction, edema) (5, 27). It can be acquired 
or congenital due to a hormonal placental transfer 
during hypothyroid mother pregnancy. Evolution is 
satisfactory under treatment (5, 27, 28).
	 Overall, from the first to the third consultation, 
there is not a statistically significant difference in the 
evolution of visual acuity. The severity of the diseases 
in question, probably explains the importance of eye 
injuries or any of its related structures as soon as the 
exophthalmia is installed. As against, the general 
condition is better at the last visit, because children 
are cured or in the process of being in most cases.

In conclusion, the paediatric form of exophthalmia 
almost always reflects a serious clinical situation. 
Early diagnosis in retinoblastoma, rapid and adapted 
support in orbital cellulitis, can improve the vital 
and/or functional prognosis (visual acuity).
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