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Abstract

Purpose:
Variation in types and incidence of ocular 

tumors are frequently seen from one region 
to another; however in Yemen, publication of 
eye cancer statistics were not available. This 
study aims to describe the socio-demographic 
characteristics and types of eye cancers in 
Yemen.

Methods:
Data were collected from two population 

cancer registries in Aden and Hadhramout 
regions (South-Eastern governorates of Yemen) 
from 1997 to 2008. All cancers related data were 
analyzed using CanReg4 computer program 
(IACR, Lyon, France).

Results:
A total of 92 eye cancer cases were reported 

with 51 male cases and 41 females and mean age 
of 40 years (SD±26.6). The calculated annual 
age-standardized incidence of eye cancers was 
1.3 per million male populations and 1.15 per 

million female populations in the studied areas 
in Yemen. Around one quarter of cases were 
reported with squamous cell carcinoma (26%), 
followed by retinoblastoma (25%). The last 
was seen dominant among children < 15 years 
of age (91%) with a mean age of 6.7 years. 

Conclusion:
The low proportions of other types of eye 

cancer in Yemen are probably due to registration 
of cases with less accurate specification. Thus, 
under-reporting could be found for those 
cases living in remote areas where access to 
specialized health care center is difficult. The 
given trend of eye cancer will be helpful to 
provide ophthalmologists and decision makers 
in the health field with a foundation to monitor 
future disease patterns in Yemen. Moreover, 
these data could be utilized for comparison 
with other selected populations elsewhere.
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Pattern

Introduction
The incidence of ocular tumors is relatively 

low and most of the studies show global variation 
and regional differences in the incidence of 
intraocular and orbital tumors (1). For example, 
retinoblastoma is much more common than 
melanoma in Singapore while the melanoma is 
the most common tumor in New York (2, 3). The 

average annual incidence rate (new cases) in 
the U.S. is about 1/100,000 population and the 
estimated prevalence rate (total cases) is about 
12/100,000 population. With few exceptions, 
eye cancer (C69) occurs more often in older than 
in younger people. The survival rate for persons 
with localized ocular tumors receiving early 
treatment is almost 80% (2). 

The intraocular tumors pose an important 
challenge both to the clinician and pathologist 
in several ways mainly because it is the only 
ocular disease which directly threatens life(4,5). 
Although retinoblastoma is the intraocular 



22

Eye Cancer in Yemen, A.A. Bawazir, et. al.

cancer of childhood, its cure rate is high if treated 
adequately (6, 7).

To our knowledge, no prior reports have 
described the common types of eye cancer in 
Yemen or in the neighbour countries. Therefore, 
the aim of this study was to identify the pattern 
of eye cancer in some selected sites in Yemen 
which will include the estimation of cancer 
incidence, distribution of the disease according 
to age, gender, type of cancer and residency of 
cases for the period 1997 to 2008.

Methodology 
All registered primary malignant eye cancer 

was extracted from hospital registries and from 
two population cancer registries in Aden and 
Hadhramout regions (Southeastern governorates 
of Yemen) from 1997 to 2008.  Retrieved data 
of intraocular, conjunctiva, and orbital cancers 
were analysed using CanReg4 computer program 
(IACR, Lyon, France). Variables were included 
such as age, sex, residency, site of the tumor, 
state of the patient and others. Age-adjusted 
incidence of malignant orbital tumors per million 
of population per year was also calculated. 
As the study used secondary data from cancer 
registries, ethical approval is not required from 
the Institutional Ethical Board in Yemen.

Results
Ninety-two cases of eye cancer were reported 

through the years 1997 to 2008. The annual range 
of reported cases was from 3 to 10 cases per year. 
Male cases were more than female (51 and 41, 
respectively) with male to female ratio of 1.2 : 
1. The mean age of cases was 40 years within 
a standard deviation of ±26.6 and inter-Quartile 
between 7 and 60 years of age. Most cases were 
from Aden followed by Abyan, Hadhramout and 
Lahej (37%, 20%, 19% and 14%, respectively), 
as shown in Table 1.  

Topographic distribution of eye cancer 
showed that high number of cases were not 
specified (31.5%), followed by cancer in the 
retina (21%), conjunctiva (14.1%) and orbit 
(10.9%). Distribution of cancer in the different 
sites of the eye did not show difference between 
male and female. (See Table 2). 

Around one quarter of the morphological 
malignancies reported was squamous cell 
carcinoma and other quarter is retinoblastoma. 
The other half distributed between orbital 
carcinoma, carcinoma, eyelid basal cell 
carcinoma and cilliary basal carcinoma, as 
shown in Table 3.

Table 1. Socio-demographic characteristics of the reported eye cancer cases 1997-2009

* others include (4 cases from Shabwa, 3 AlDhale, and one case from Ibb, Taiz and Hodeida)
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Table 2. Topgraphaphic distribution of eye cancer by SEX

Table 3. Morphological distribution of eye cancer by sex

Table 4. Morphological distribution of top three eye cancer by Age.

Occurrences of eye cancer have seen mostly 
in old age group mainly for orbital carcinoma 
(26.1%) and squamous cell cancer (34.8%) with 
the mean age of 56.7 years and 51.9 years for men 

and women, respectively. For retinoblastoma it 
was seen dominant (91%) among children < 15 
years of age with a mean age of 6.7 years, as 
seen in Table 4. 
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Discussion
This paper presented the epidemiological 

characteristics of eye cancers in South-Eastern 
governorates of Yemen (Aden and Hadhramout 
areas), using data from the local Cancer 
Registries in both sites which encompasses the 
population of Aden and adjacent governorates 
and also Hadhramout and nearby areas. There 
was no available previous study in this field in 
Yemen describing the pattern of eye cancer. 

Male cases with eye cancer were reported 
more than females; similar to what has been 
found in Singapore,(3) Iran,(4) and Taiwan (2). Half 
of the eye cancer cases were above 45 years old 
and over one third of the cases were from Aden, 
followed by Abyan, Hadhramout and Lahej. The 
population covered by the two cancer registries 
in Aden and Mukalla were about 2.8 million 
inhabitants. Thus the calculated annual age-
standardized incidence of eye cancers was 1.3 
per million male populations and 1.15 per million 
female populations in the studied areas in Yemen 
(Aden Cancer registry and Mukalla Cancer 
Registry). This is lower to the rate reported in 
Singapore and Taiwan (2.57, 1.89 for males and  
2.33, 1.81 for females per million populations, 
respectively) (2, 3),  but was very low than those 
rates reported from the USA or Canada (7.5, 8.1 
for males and  5.4, 6.0 for females per million 
populations, respectively) (8, 9). The low incidence 
of eye cancer in Yemen is probably due to under 
registration of cases where some cases could 
be treated in other country or even not seeking 
care from the tertiary level, particularly those 
living in remote area and with difficult access 
to specialized health care center. In addition, 
the actual frequency of eye tumors could not be 
evaluated precisely due to lack of autopsy data.

The top three eye cancers in this study were 
squamous cell carcinoma (34.8%), orbital 
carcinoma (26.1%) and retinoblastoma (25%). 
The category named orbital carcinoma is 
probably not accurate and it includes mixed 
types. Unfortunately, some of the eye specialists 
and or pathologist were not precisely writing the 
complete diagnostic information for the specific 
site or morphology as indicated in the ICD-10 
and ICD-O guideline. Therefore this reported 

category in our study was not consistent with 
other studies elsewhere. For example, in Taiwan, 
the commonest reported eye malignancies were 
retinoblastoma, melanoma, and lymphoma 
(35.3%, 17.9%, 13.8%, respectively)(2) which 
were different from data reported from 
Singapore where 53.6% of retinoblastoma, 
19.2% of melanoma, and 11.2% of squamous 
cell carcinoma,(3) or of data from the cancer 
registry in Tehran that showed 64.6% of cases 
were retinoblastoma, 19.8% of melanoma, 
and 3.7% were squamous cell carcinoma (10); 
however, higher rates were reported from 
New York State 70.4% of melanoma, 9.8% of 
retinoblastoma, and 9.2% of squamous cell 
carcinoma (9). Huaman et al, (1991) has reported 
retinoblastoma, squamous cell carcinoma of the 
conjunctiva, basal cell carcinoma of the eyelid, 
and malignant melanoma as the more frequent 
eye cancer in Saudi Arabia (11).

These variations in rates and in ranks were 
predicted by some authors when they have 
mentioned that eye tumors are different in 
frequency and types. For example noticeable 
differences as mentioned above between Asian 
countries and Western countries. Some authors 
have also proposed that melanoma is more 
frequently occurring among whites after sun 
exposure as they are in high risk because of the 
low level of ocular pigmentation (12-15). 

Globally, the incidence of retinoblastoma 
ranges from 1/15,000 to 1/20,000 live births 
with an annual incidence in children younger 
than 5 years of 10.9/million (16). Retinoblastoma 
is classically a disease of infancy and young 
children. In this study, 91.3% of the patients with 
retinoblastoma were younger than 10 years old 
and with mean ages of 6.7 years. This mean age 
in our studied children was higher than that of 
children reported with retinoblastoma in Tehran 
or in Singapore (3.2 and 2 years, respectively(3,4). 
The incidence rate of 2.2 and 1.6 per million for 
boys and girls <15 years with retinoblastoma in 
this study was closer to the findings in Singapore 
but very low with incidence reported in the 
United States for the same type of cancer (3, 17). 
In a recent report from Jordan, the mean age-
adjusted incidence of retinoblastoma was 9.32 



25

G. J. O. Issue 16, 2014

cases per million children per year for children 
aged 0–5 years (18). In contrast, the majority of the 
cancers in those 15 years of age or above in this 
study are carcinoma of the orbit and squamous 
cell carcinoma with a mean age of 56.7 years 
and 51.9 years for men and women, respectively 
which was closer to findings from Singapore 
(54.5 and 50 years, respectively) (3). 

Reliability of population-based cancer 
incidence data depends on the quality of health 
services, census figures, and especially the 
cancer registry system. High rate of not specified 
histopathology readings create a big challenge 
for those people involved in the diagnosis and 
treatment of eye cancer. Eye specialists or 
pathologists are sometimes not keen to write 
the precise diagnosis and staging of the disease. 
Therefore, it complicates the work and quality 
of cancer registry and makes it more difficult 
to look for data retrospectively for some 
years back. This is probably one of the main 
challenges of cancer registries in developing 
countries and particularly in countries where the 
health system are not fully in charge and aware 
of the importance of cancer  registry and the 
importance of completing data. For example in 
this study, no explanation could be given for the 
undefined cases of melanoma which are highly 
reported in western countries but also fairly 
shown in many Asian cancer registry findings. 
However, Aden Cancer Registry is believed to 
be working better in recent years on collecting 
more accurate data from the different sources, 

but still the gap exists. More work is required to 
be undertaken by those concerned in reporting 
eye cancer cases (eye specialists, pathologists 
and cancer registrars) to provide complete data 
and information to improve the accuracy of the 
registry in order to obtain reliable information on 
eye cancer in the country. 

In summary, using data from the Aden Cancer 
registry and Hadhramout Cancer registry, the 
pattern of eye cancer in the southern and eastern 
regions of Yemen was developed. The present 
study showed that the incidence of eye cancers 
among the population in these regions were 
lower than that reported from Asia and Western 
populations (2, 3, 9). Squamous cell carcinoma and 
retinoblastoma were identified as the main eye 
cancers in this population. Further investigation 
is probably needed to include the northern parts 
of Yemen.

These  expanded epidemiological characteristics  
will provide ophthalmologists and epidemiologists 
with a foundation to monitor future disease patterns 
in Yemen and provide a basis for comparison with 
other selected populations elsewhere.
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