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Abstract: Introduction: Blindness constitutes a health problem worldwide; its main cause is glaucoma. The patient with
this clinical entity has a 3 times higher risk of presenting serious bilateral visual disability. Objective: To describe some
epidemiologic and clinical aspects of patients with primary closed-angle glaucoma. Method: A descriptive, cross-sectional
and prospective study was carried out with 20 people over 40 years with primary closed-angle glaucoma who went to the
emergency room of Dr. Juan Bruno Zayas Alfonso Teaching General Hospital in Santiago de Cuba, from September, 2020
to the same period in 2022. Results: In the series there was a prevalence of the 60-69 age group (45.0%) and females (75%).
Half of the patients (50.0%) presented visual acuteness in the range lower than 0.1 and papillary excavation higher than 0.7.
Conclusions: Primary closed-angle glaucoma is still a health problem; its serious consequences, like the abrupt decrease of
vision that can cause irreversible damage to the optic nerve due to the severe ocular hypertension, impose a true challenge
for the ophthalmologist in his daily work. The opportune and appropriate treatment of these patients will avoid the
deterioration of visual function.

Key words: blindness; glaucoma; visual acuteness; ocular hypertension

1 Introduction

Blindness is a global health problem; there are approximately 28 million people with this disability, but 75% of these
cases could be prevented. Glaucoma is a widespread disease in all countries. There is a broad group of conditions whose
common feature is an increase in intraocular pressure beyond the eye's protective capacity.

According to the World Health Organization, glaucoma is the second leading cause of blindness worldwide, after
cataracts, but unlike cataracts, it leads to irreversible vision loss and affects about 3% of the global population. Currently,
16 million people worldwide are affected by this disease, and 4 million of them are blind in both eyes. When all age groups
are taken into account, the prevalence is approximately 1.5% of the total population, a figure that rises to 34% among
those over 40 years of age [1].

Primary closed-angle glaucoma (PACGQG) is a disease that can lead to vision loss and remains a global health issue.
This condition is an ophthalmological emergency and is associated with high rates of visual morbidity.

It is worth noting that in 90% of patients, there are anatomical and physiological conditions that predispose them to
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pupillary block, such as a small corneal diameter, a thicker convex iris with impaired compensatory mechanisms during
mydriasis, and a forward-positioned lens with marked curvature or increased thickness in an eye with a shorter axial length
and a shallow anterior chamber, which affects the balance between the contents and the container. Once pupillary block
occurs, the aqueous humor accumulated in the posterior chamber pushes the iris forward and positions it against the
trabecular meshwork. In 10% of patients, it is the anterior rotation of the ciliary body or an increase in its thickness or size
that elevates the root of the iris into apposition against the trabecular meshwork. In recent years, the influence of the
morphofunctional changes that occur in the iris during mydriasis has gained importance [2].

The classification used in recent publications and validated by the International Society of Geographical and
Epidemiological Ophthalmology (ISGEO) is the one proposed by Foster in 2002. This includes the following categories:
suspected primary angle-closure (PACS), primary angle-closure (PAC), and PACG [3]. PACS is diagnosed when more than
270° of the posterior trabecular meshwork is not visible due to apposition of the iris periphery. The rest of the ophthalmic
examination is normal. In PACG, narrow-angle glaucoma is associated with glaucomatous changes in the optic disc.
Primary angle- closure is diagnosed in the presence of angle-closure accompanied by ocular hypertension or signs such as
glaucomflecken, iris atrophy, and peripheral anterior synechiae, among others suggestive of prior ocular hypertension. The
acute presentation is known as acute primary angle-closure (APAC) [4,5]

Primary closed-angle glaucoma (PACG) is a condition in which elevated intraocular pressure (IOP) occurs as a result
of obstruction of aqueous humor drainage, caused by partial or complete closure of the angle by the peripheral iris. In
contrast, in primary open- angle glaucoma (POAG), the diagnosis depends largely on examination of the anterior segment
and careful gonioscopy. The presence of a normal optic nerve head and the absence of visual field loss do not rule out a
diagnosis of POAG. The disease occurs in anatomically predisposed eyes and is often bilateral, although the acute form
typically presents unilaterally [1,6,7].

It is estimated that approximately 22% of PACS cases in Asian patients will progress to PAC within 5 years, and 28%
of these will present with primary closed-angle glaucoma.

Because this is a condition that threatens vision, if this condition is suspected, the patient should be referred to a
specialist immediately for inpatient treatment [8]. The choice of appropriate therapy will take into account the
pathophysiological factors involved and the clinical presentation at the time of diagnosis [2]. Despite new technologies
(ultrasonic biomicroscopy, Scheimpflug imaging, and optical coherence tomography of the anterior segment) with their
undeniable advantages—since some even allow for quantitative measurements—gonioscopy remains the gold standard for
evaluating the anatomy of the angle, due to its availability and ease of use [4].

Given the high incidence of this disease in the global population and the large number of patients presenting to
emergency departments for this condition, as well as its impact on quality of life and its biopsychosocial implications for
those affected due to its dramatic sequelae—which lead to a guarded visual prognosis— this study was conducted with the
aim of describing certain epidemiological and clinical aspects of patients with primary closed-angle glaucoma treated at the
Santiago de Cuba Ophthalmology Center.

2 Methods

A descriptive, cross-sectional, and prospective study was conducted from September 2020 through the same period in
2022. The study population and sample consisted of 20 individuals over 40 years of age with primary angle-closure
glaucoma who presented to the Emergency Department of the Dr. Juan Bruno Zayas Alfonso Teaching General Hospital in
Santiago de Cuba.

In accordance with bioethical and legal requirements, authorization to conduct this study was requested from the
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relevant academic authorities at the aforementioned hospital, and the confidentiality and integrity of the data obtained were
maintained.

All patients underwent a thorough interview and a complete ophthalmological examination. A data collection form
was used to record variables of interest, such as age, sex, skin color, history of ocular pathology, type of angle-closure
glaucoma, best-corrected visual acuity (BCVA), intraocular pressure, fundus abnormalities, visual field, and treatment
administered.

The data were processed using computerized methods, and percentages were used as summary measures for analysis.

3 Results

Table 1 shows that the 60—69 age group was the most common, with 9 patients (45.0%). There were more female

patients than male patients, with 15 (75.0%); thus, for every 3 affected women, there was one man, at a ratio of 3:1.

Table 1. Patients by age and sex

Age Gender
Male Female Total
No % No. % No %

40 -49 2 10.0 2 10.0
50 -59 1 5.0 3 15.0 4 20.0
60 - 69 3 15.0 6 30.0 9 45.0
70 and older 1 5.0 4 20.0 5 25.0
Total 5 25.0 15 75.0 20 100.0

With regard to skin color, 10 patients (50.0%) were of mixed race.
Table 2 shows the types of angle-closure glaucoma, with acute congestive glaucoma being the most common,

affecting 9 patients (45.0%).

Table 2. Patients by type of angle-closure glaucoma

Type of angle-closure glaucoma No. %
Acute congestive 9 45.0
Post-congestive 5 25.0
Chronic 4 20.0

Intermittent 1 5.0

Absolute 1 5.0
Total 20 100.0

As shown in Table 3, BCVA was found to be less than 0.1 in 10 patients (50.0%), followed by the range of 0.1 to 0.7
in 9 patients (45.0%).




Table 3. Patients by best-corrected visual acuity and fundus abnormalities

Fundus abnormalities (cup-to-disc ratio)

BCVA 0.1-03 04-0.6 0.7-1.0 Total
No. % No. % No. % No. %
Less than 0.1 2 10.0 8 40.0 10 50.0
0.1-0.7 3 15.0 4 20.0 2 10.0 9 45.0
0.8-1.0 1 5.0 1 5.0
Total 4 20.0 6 30.0 10 50.0 20 100.0

As shown in Table 4, intraocular pressure was elevated or high in most patients (19 out of 95.0%).

Table 4. Patients by intraocular pressure and treatment received

Intraocular pressure Treatment received
Medical treatment Laser iridectomy Filtering surgery
No. % No. % No. %
Normal 1 5.0
Elevated 9 45.0 9 45.0
High 10 50.0 10 50.0 5 25.0
Total 19 95.0 19 95.0 5 25.0

4 Discussion

Among the most common types of glaucoma is primary angle-closure glaucoma, which ranks second. It is a major
cause of vision loss; it is considered a particularly frustrating eye disease, making treatment for those affected a real
challenge.

It is worth noting that in this cohort, females outnumbered males, a finding consistent with studies conducted in India
by Sihota et al.[6], who found that the onset of the condition in most patients occurred after the age of 60, with females
being the most affected. In another study conducted in Brazil by Leal et al.[5] on associated factors, no significant
differences were found with respect to gender. In contrast, a study on the sociodemographic characteristics of patients with
glaucoma revealed a higher prevalence among those aged 45 to 50 and among women, a finding that aligns with this series
regarding gender, though not with respect to age [1].

Generally, primary angle-closure glaucoma is much more common in people over 60 years of age. In all developed
countries, an increase in the incidence and prevalence of this disease is anticipated due to declining birth rates and
increased life expectancy in the population.

On the other hand, in terms of skin color, mixed-race patients were the most common. Previous studies do not align
with these findings; among them is the study conducted in Nigeria by Omoti and Enock [7], who found that primary angle-
closure glaucoma is rare in black individuals and that the incidence is higher in white individuals. Another study, such as
that by Phu et al.[8] on age-related changes in the anterior chamber by gender and ethnicity, found a predominance among
women of mixed-race descent, which coincides with the results of this case series.

Regarding the prevalence of acute angle-closure glaucoma, this occurs because patients generally do not pay attention
to the early signs of the disease and visit the ophthalmologist only when symptoms of the acute episode appear, as they are

so painful. It is a vision-threatening emergency that results in painful vision loss due to the sudden and complete closure of
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the angle.

Visual acuity refers to the visual system's ability to clearly distinguish details at a specific distance and under specific
conditions. It is measured using optotypes that the individual must identify; one of the best-known and most widely used is
the Snellen chart. Measuring best-corrected visual acuity (BCVA) is essential, as it accurately indicates the patient's visual
function.

In this study, best-corrected visual acuity was below 0.7 in 95.0% of patients. These results differ from those reported
by Chen and Lin [9], who found visual acuity between 0.4 and 0.7 in the majority of patients in their series. Vision loss due
to glaucoma is permanent, but it can be prevented through early detection and immediate management of the disease [1].

Regarding fundus abnormalities, papillary excavation greater than 0.7 was the most common finding in 50.0% of
cases, accounting for half of all patients studied; these were the patients with visual acuity less than 0.1. This result is
consistent with the findings of other authors [10].

Early diagnosis by an ophthalmologist to initiate the correct treatment and establish the most appropriate follow-up
guidelines is the most effective way to prevent the serious consequences of the disease. This requires an ophthalmological
examination that includes systematic measurement of intraocular pressure (IOP), as well as visual field testing [4,11].

Intraocular pressure readings were elevated in most patients, which is consistent with the study by Thomas et al.[12],
who suggested that sustained elevated intraocular pressure leads to significantly greater damage to the optic nerve fibers.
Upon examination of the other eye, normal intraocular pressure readings were found in all patients in the series. Even if
IOP is reduced, the disease may progress in up to 25% of patients.

It is important to note that both the diagnosis and treatment of patients with chronic primary angle-closure glaucoma
pose a challenge, since this condition does not present with a florid or acute clinical picture, and when patients present to
the emergency department, they already have severe lesions with a poor visual prognosis.

With regard to treatment, most patients received a combination of therapies. The most commonly used were
medication (95%) and laser iridotomy, which was performed in 100% of the cases. Filtration surgery was performed in
only 25% of patients with elevated intraocular pressure. Intravenous carbonic anhydrase inhibitors (acetazolamide) were
used due to their faster onset of action and the presence of nausea. Hyperosmolar agents to reduce intraocular pressure are
almost always used as a last resort because of the high risk of cardiovascular side effects they produce.

Topical steroids such as prednisolone (1% every 4 hours) were also used, as they are very effective in controlling the
intraocular inflammation that typically accompanies this condition; miotics (pilocarpine) help alleviate the attack by
moving the peripheral portion of the iris away from the trabecular meshwork. When the pupillary sphincter is typically
ischemic due to IOP greater than 40 or 50 mmHg, it does not respond to miotics until the pressure is reduced by other
means [2].

Laser iridotomy in acute primary angle-closure glaucoma should be performed after the hypertensive crisis has been
controlled, once mydriasis and corneal edema have resolved; furthermore, it should be performed within the first 24 hours
on the fellow eye, as the risk of a similar event is 50-75% over the next 5 years.

Similarly, trabeculectomy is reserved for eyes with recurrent or prolonged angle closure associated with extensive
peripheral anterior synechiae, elevated IOP that does not respond to medical treatment or laser procedures, or advanced
glaucomatous damage. Filtration surgery as an initial treatment is not successful due to the high incidence of complications
in an inflamed eye and the risk of failure due to fibrosis, atalamia, choroidal detachment, cataract, and hyphema, among
others.

In general, these patients had associated conditions, including: hypertension, diabetes mellitus, hyperlipidemia, peptic




ulcer, as well as other vascular disorders, confirming the influence of vascular factors associated with glaucoma on the
damage and progression of optic nerve lesions; hence the importance of a comprehensive evaluation and assessment of the
patient [10,13,14,15].

In short, maintaining quality of life by slowing the progression of visual field loss over time is an important part of
patient care. Acute primary angle-closure glaucoma remains a health problem; its serious consequences, such as sudden
vision loss that can cause irreversible damage to the optic nerve due to severe ocular hypertension, pose a real challenge
for ophthalmologists in their daily practice. Timely and appropriate treatment of patients with this disease prevents visual
function from being impaired.

It is recommended that the provincial health system facilitate collaboration between primary care ophthalmologists
and general practitioners to prevent acute primary angle-closure glaucoma in all patients with risk factors.
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