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Worldwide, glaucoma is the leading cause of irreversible 
blindness, affecting more than 60 million people which 
is projected to increase to 76.0 million by 2020 and 111.8 
million by 2040.[3] Glaucoma disproportionally affects 
people residing in Asia and Africa.[3] The prevalence 
and the type of glaucoma vary in different regions of 
the world. The Middle East region, to which Kingdom 
of Saudi Arabia  (KSA) belongs, is expected to have 
over 2.2 million people with glaucoma by 2020 of which 
two million will be OAG.[4] This estimated figure for the 
Middle East region is based on the prevalence models 
for the European people due to lack of studies from this 
region. More studies are required in the Middle Eastern 
region to have more accurate statistics.[4] Though, there 
are few studies from different regions of KSA,[5‑7] to 
our knowledge there is no study regarding prevalence 
and the types of glaucoma from the Eastern region of 
KSA. The present pilot study is a small endeavor to 
estimate the prevalence and the types of glaucomas in 

INTRODUCTION

Glaucoma is defined as a group of ocular disorders 
with multi‑factorial etiology united by a clinically 
characteristic intraocular pressure (IOP)‑associated optic 
neuropathy.[1] The most clinically useful classification 
of glaucoma into open angle glaucoma  (OAG) and 
angle closure glaucoma (ACG) was devised by Barkan 
in 1938.[2] OAG and ACG are further subdivided into 
primary and secondary glaucomas depending on the 
presence of underlying contributory factors.
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ABSTRACT

Objective: The objective was to assess the profile of different types of glaucoma in a University Health Centre in Al‑Ahsa, 
Saudi Arabia. Materials and Methods: It is a retrospective study in which the files of the patients at King Faisal University 
Health Centre were reviewed. The data collected included: Age, sex, race, visual acuity, the slit lamp examination findings, 
the intraocular pressure  (IOP) as the average of 3 readings, the cup‑to‑disc ratio  (CDR), the visual field changes, and the 
details of treatment received. Results: Eighty glaucomatous eyes from 50  patients were included in the study. The mean 
age was 54.8 ± 12.7 years, and the mean IOP was 19 ± 3.9 mmHg that ranged from 11 to 28 mmHg. The mean CDR mean 
was 0.48 ± 0.16 that ranged between 0.3 and 0.9. Ninety‑one percent of the visual field defects were arcuate scotomata. 
Primary open‑angle glaucoma (POAG) (60%) was the most predominant type of glaucoma, followed by primary angle closure 
glaucoma (ACG) (21.3%), secondary OAG (7.5%), and secondary ACG (6.3%). As for the anti‑glaucoma medications, 88% of 
the studied patients were on more than one medicine. Conclusion: This pilot study has demonstrated that POAG may be the 
predominant type of glaucoma in Al‑Ahsa, Kingdom of Saudi Arabia (KSA). A population‑based study with a larger sample size is 
warranted to confirm the outcome and to provide a baseline data on the prevalence of types of glaucoma in this region of KSA.
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and 11 (22%) females. Saudi nationals constituted 76% 
of the sample while the other 24% were of different 
nationalities. The mean age of the studied sample was 
55 ± 12.8 years ranging from 18 to 76 years [Table 1].

The most common type of glaucoma in the sample 
reviewed was primary OAG (POAG) (60%), followed by 
primary ACG (PACG) (21.3%), secondary OAG (7.5%), 
and secondary ACG  (6.3%)  [Table  2]. The visual 
acuity ranged from 1 to “no light perception” and the 
refraction was emmetropia  (34%), myopia  (26%), and 
hypermetropia (40%). As for the mode of presentation, 
24% of the patients were incidentally discovered during 
routine eye evaluation, whereas 76% presented with 
visual disturbances [Table 3].

The mean IOP of the studied sample was 19 ± 3.9 that 
ranged from 11 to 28  mmHg. The mean CDR mean 
was 0.5 ± 0.2 that ranged between 0.3 and 0.9 [Table 1]. 
Ninety‑one percent of the visual field defects were 
arcuate scotomata and 6% were a tubular field. 
The studied patients were receiving anti‑glaucoma 
medicines ranging from one to four with 88% receiving 
more than one medication. Of these, 58% were receiving 
two medications, 26% three medications, whereas 4% of 
the patients were receiving four medications [Table 3].

Al‑Ahsa, a municipality in the Eastern region of KSA. 
Such studies are imperative in establishing a baseline 
and clarifying the current needs, that would help the 
health policy makers to arrange their priorities for 
effective intervention in terms of training and other 
important health policy measures at the regional health 
level.[5] More of such regional studies could form the 
basis for a national prevalence indicator of different 
types of glaucomas and serve as a benchmark for 
glaucoma‑related health needs.

MATERIALS AND METHODS

The files of glaucoma patients from the King Faisal 
University Health Centre, Al‑Ahsa were retrospectively 
reviewed in the month of April and May 2013. The study 
had been submitted and approved by the Research and 
Ethical Committee at the College of Medicine, King Faisal 
University. For the purposes of the study, Glaucoma 
was defined as per ISGEO criteria. From each file, the 
following data were collected: Patient history with 
emphasis on age, sex and race, the chief complaints, and 
family history of glaucoma. The presence of diabetes, 
hypertension, ischemic heart diseases or other vascular 
diseases were also noted. Furthermore, recorded were: 
Visual acuity, slit lamp examination findings, the IOP 
as the average of 3 readings  (Goldmann applanation 
tonometer), the cup‑to‑disc ratio (CDR), and the visual 
field defects. The optic disc was examined with the + 90 
D lens  (Volk) after pupil dilation. The ratio of the 
maximal vertical length of the cup and the maximal 
vertical length of the disc was assessed, and this was 
calculated as the vertical CDR. The octopus automated 
perimeter was used for analyzing the visual field 
defects. The visual field indices, the mean defect and 
corrected loss variance were compiled. The angles of the 
anterior chamber; whether open, closed or narrow were 
recorded using the Goldmann’s 4 mirror gonioscope. 
Angle grading was done according to the Shaffer’s 
system of angle grading. The presence of peripheral 
anterior synechiae or neovascularization were noted. 
The iris insertion and the profile of the iris were assessed 
using the Spaeth’s system. The type of glaucoma and 
the glaucoma management was also noted. Many of 
the files were lacking the necessary information and 
were excluded from the study. Furthermore, some cases 
diagnosed as glaucoma who were eventually found 
not to be really glaucomatous were also excluded. The 
results were tabulated, and statistical analysis was 
performed using Statistical Package for Social Sciences 
(SPSS) version 17 (SPSS inc., Chicago, Il, USA).

RESULTS

A total of 80 glaucomatous eyes for 50  patients were 
included in the study, of these 39  (78%) were males 

Table 1: Age, IOP, CDR of the studied sample
Variables n Minimum Maximum Mean (SD)

Age 80 18 76 54.88 (12.76)
IOP 80 11.0 28.0 19.02 (3.91)
CDR 80 0.3 0.9 0.487 (0.16)
SD: Standard deviation, IOP: Intraocular pressure, CDR: Cup-to-disc ratio

Table 2: Variables obtained from the studied sample
Variables n (%)

Sex
Male 39 (78)
Female 11 (22)

Race
Saudi 38 (76)
Non-Saudi 12 (24)

Visual field defect
Arcuate 73 (91.3)
Tubular 5 (6.3)
Nonspecific 2 (2.5)

Angle
Open 61 (76.3)
Closed 5 (6.3)
Narrow 14 (17.5)

Type of glaucoma
POAG 48 (60)
PACG 17 (21.3)
Secondary POAG 6 (7.5)
Secondary PACG 5 (6.3)
Glaucoma suspect 4 (5)

POAG: Primary open-angle glaucoma, PACG: Primary angle-closure glaucoma
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DISCUSSION

In the present study, 78% of the patients were males 
and 76% of the study population was composed of 
Saudi nationals. A  similar study from Qatar had 
54.8% nationals while the rest of the participants were 
expatriates.[8] Study by Al Obeidan et  al.[6] had 41% 
males while the study from India found no significant 
gender difference in the prevalence of glaucomas.[9]

In the present study, the mean age of presentation of 
glaucoma was around 55 years which is less than the 
figure obtained in other studies from KSA[6] (62 years) 
and China[10] (64.6 years). However, our result is similar 
to the mean age of 56.4, 55.08, and 53.4 years obtained 
in studies from KSA,[5] Nepal,[11] and Cameroon,[12] 
respectively. A  study in India reported the mean 
age of presentation with glaucoma as 51.44  years[9] 
whereas a study from Africa reported the mean age as 
50 years.[13] There are studies which report the mean 
age of presentation to be lower than 50  years.[14,15] 
These results demonstrate that the major focus of 
glaucoma screening efforts should be directed to the 
middle‑aged population and ideally, those above 
40 years.

The main determinants of glaucomas are IOP, disc 
changes, and visual field changes. In the present study, 
the mean IOP of 19.94  mmHg and 19.23  mmHg was 
observed for the patients with POAG and PACG, 
respectively. Al Obeidan et  al.[6] observed the IOP of 
27 mmHg for POAG and 29 mmHg for PACG in Saudi 
patients. Mean IOP of 26.5 mmHg was also observed 
in a study from the Western region of Saudi Arabia.[5] 
A population‑based survey among the Bai Nationality 
in rural China reported the mean IOP of 25.3  mmHg 
among the subjects with POAG.[10] The low IOP observed 
in the present study may be due to the treatment of the 
condition where 88% patients were already receiving 
more than one medications.

In this study, the mean CDr was found to be 0.49 (POAG) 
and 0.53 (PACG). Al Obeidan et al.[6] found a mean CDR 
of 0.73 and 0.72 in POAG and PACG, respectively with 
the highest mean CDR of 0.81 in Juvenile Glaucoma 
patients. 69% had CDR between 0.4 and 0.8, 14% had 
CDR of > 0.9.[16] In a study by Florcruz et al.,[17] vertical 
CDR was found to be 0.7. This lower level of CD changes 
in our study could be due to easy medical accessibility 
and early presentation to the medical setup.

Visual field defects are arcuate in 73% of patients and 
tubular in 5% of patients in our study. Arcuate visual 
field defects are the characteristic field changes of 
POAG, which is the most common type of glaucoma 
in our study.

In our study, most of the patients underwent medical 
treatment. The Collaborative Initial Glaucoma 
Treatment Study[18] showed that there was no difference 
between initial medical versus surgical therapy in 
visual preservation but that subjects preferred medical 
therapy primarily because the side effects associated 
with initial surgical therapy are more troublesome 
than those found with medical therapy. Overall, initial 
medical therapy remains the treatment of choice for 
most patients with OAG. Initial management of PACG 
is also medical. In about 88% of the patients in this 
study, more than one eye drops were used. In a study 
from Qatar, three‑fourths of the patients were using 
local drops, and 6% underwent surgery.[8] There was 
a time when maximal medical therapy included every 
available glaucoma medication including beta blockers, 
pilocarpine, and epinephrine. Given diminishing 
returns with each additional medication, it is rarely 
beneficial for a patient to be receiving two or more 
glaucoma drugs at the same time.[19]

In our study, the most common type of glaucoma was 
POAG  (60%). The prevalence of POAG was found to 
range between 14.4% and 69.3% in different studies 
around the world.[6,16,17,20] According to Quigley and 
Broman,[4] POAG is the most prevalent of all types of 
glaucomas. A study from Qatar[8] had 65.7%, whereas 
the Oman[21] eye study had 40.6% POAG. Our study 
corresponds fairly close to the study from Qatar. This 
could also be explained by the close geographical 
proximity of Al‑Ahsa region to Qatar. In the present 
study, 24% patients accidently discovered the disease 
and 76% presented to the hospital after the onset 
of symptoms. More awareness is needed in the 
community about the seriousness of glaucoma as a 
cause of blindness. Health education regarding POAG 
should be conducted at the community level to raise the 
level of awareness about this condition.

Table 3: Mode of presentation, errors of refraction, 
and medication used in the studied sample
Variables n (%)

Mode of presentation
Accidentally discovered 12 (24)
Visual symptoms 36 (76)

Errors of refraction
Emmetropia 17 (34)
Myopia 13 (26)
Hypermetropia 20 (40)

Medications used
One medication 6 (12)
Two medications 29 (58)
Three medications 12 (24)
Four medications 3 (6)
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In the present study, 21.3% of the glaucoma patients 
have PACG. The prevalence of PACG has been found 
to vary from 5.3% to 46.6% in different studies.[6,16,17,20] 
This shows a huge variation in the prevalence of PACG, 
which could be explained by genetic predisposition, 
race, and other environmental factors.

In summary, POAG and PACG are the two most 
common types of glaucomas presenting to our hospital. 
In our study, more than half of the patients were having 
POAG. Different studies around the world show 
preponderance of different types of glaucoma, some 
showing POAG to be the most common[5,8,21] and some 
showing PACG to be more common.[6,9] Therefore, 
population‑based epidemiological surveys are required 
to find out the true prevalence of the different types of 
glaucomas in this country and to implement measures 
for their early detection and treatment.
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