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Acute Attack of Primary Angle Closure in a 
Highly Axially Myopic Eye: A Case Report
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	 Patient:	 Female, 53-year-old
	 Final Diagnosis:	 Acute angle closure • high axial myopia
	 Symptoms:	 Blurring of vision • eye pain
	 Medication:	 —
	 Clinical Procedure:	 Laser peripheral iridotomy
	 Specialty:	 Ophthalmology

	 Objective:	 Rare co-existance of disease or pathology
	 Background:	 Primary angle closure (PAC) is common in hyperopic eyes, but it is rarely observed in highly myopic eyes. Myopic 

eyes have a longer axial length and a deeper anterior chamber compared with emmetropic eyes and are con-
sidered to be protected from angle closure secondary to pupillary block. PAC can lead to irreversible loss of vi-
sion if left untreated. Hence, detection of these atypical cases is important to prevent the permanent sequel-
ae associated with PAC.

	 Case Report:	 We present a case of acute attack of PAC in a patient with high axial myopia. A 53-year-old woman with di-
abetes presented to the Emergency Department with a 1-week history of pain and redness in the right eye. 
Ophthalmic examination revealed a high intraocular pressure of 40 mm Hg associated with shallowing of the 
anterior chamber peripherally in the right eye. The patient’s spherical equivalent was -11.00 diopters in the 
right eye. Gonioscopy confirmed the presence of a 360° appositional closure of the iridocorneal angle. An acute 
attack of PAC was diagnosed, and the intraocular pressure was decreased using topical and systemic antiglau-
coma medications. Laser peripheral iridotomy was performed to abort the acute attack.

	 Conclusions:	 Although PAC is unusual in highly myopic eyes, ophthalmologists should maintain a high level of suspicion 
when such atypical cases are encountered. Myopic refraction does not exclude the possibility of angle closure, 
and gonioscopy should therefore be performed on all patients at the initial assessment.
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Background

Primary angle closure (PAC) typically occurs in hyperopic eyes, 
which are characterized by a short axial length (AL), shallow an-
terior chamber (AC), and increased lens thickness; these char-
acteristics are predisposing factors for angle closure [1,2]. By 
contrast, highly myopic eyes have been considered to be pro-
tected from PAC secondary to the longer AL and deeper AC 
that are typical of highly myopic eyes compared with emme-
tropic and hyperopic eyes [3]. Patients with high myopia are 
not considered to be at risk for PAC, which is very uncommon 
in this population. Hence, given the availability of an effec-
tive treatment, detection of atypical cases is crucial to prevent 
blindness associated with this condition. Here, we report a case 
of an acute attack of PAC in a patient with high axial myopia.

Case Report

A 53-year-old woman with diabetes presented to the Emergency 
Department owing to pain and blurring of vision in her right 
eye (RE) for 1 week. The patient denied any family history of 
glaucoma, drug history, or previous history of ocular trauma. 
The patient was born following an uneventful full-term preg-
nancy and had a normal birth weight. Her ocular history was 
positive for myopia, and she had worn glasses for a long time. 

On examination, the best-corrected visual acuity was 20/100 
in the RE and 20/60 in the left eye (LE). Her initial intraocular 
pressure (IOP) was 40 mm Hg in the RE, with a central corne-
al thickness of 522 μm, and 16 mm Hg in the LE, with a cen-
tral corneal thickness of 518 μm. Anterior segment examina-
tion showed a quiet conjunctiva, clear cornea, moderately deep 
AC centrally and shallow AC peripherally, grade I nuclear scle-
rosis in both eyes, and mid-dilated nonreactive pupil in the 
RE (Figure 1A, 1B). There was no phacodonesis or iridodone-
sis. Optic disc examination showed bilateral tilted discs with 
a cup-disc ratio of 0.4 and 0.3 in the RE and LE, respectively, 
without evidence of glaucomatous optic neuropathy. Fundus 
examination showed a tessellated highly myopic fundus with 
peripapillary atrophy in both eyes (Figure 1C, 1D). Gonioscopy 
was performed, and it revealed a 360° appositional closure of 
the angle in both eyes. Her spherical equivalent was -11.00 
diopters (D) in the RE and -10.25 D in the LE. A-scan ultraso-
nography showed an AL of 25.34 mm in the RE and 25.08 mm 
in the LE. Keratometry readings were 43.50/45.75 D in the RE 
and 42.25/43.50 D in the LE. The AC depth was 2.39 mm in 
the RE and 2.35 mm in the LE. Ultrasound biomicroscopy of 
both eyes showed 360° closed angles by peripheral iris sec-
ondary to pupillary block with no evidence of choroidal ef-
fusion (Figure 2). The diagnosis of acute attack of PAC in RE 
was confirmed, and the IOP was decreased to 23 mm Hg with 
the use of topical timolol 0.5% and brimonidine 0.15% along 

Figure 1. �(A, B) Slit lamp images showing a moderately deep anterior chamber centrally and shallow anterior chamber peripherally in 
the (A) right and (B) left eye. (C, D) Wide-field Optos images showing a highly myopic fundus associated with tilted disc and 
peripapillary atrophy without obvious glaucomatous optic neuropathy in the (C) right and (D) left eye.
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with oral acetazolamide. YAG laser peripheral iridotomy (LPI) 
was performed in both eyes at a single session to abort the 
acute attack in the RE and to prevent an acute angle closure 
attack in LE. There was an immediate deepening of the ante-
rior chambers of both eyes. The patient was seen 4 weeks af-
ter LPI, and gonioscopy examination showed an open angle 
in all quadrants in both eyes with no peripheral anterior syn-
echia (PAS) formation. IOP remained within normal limits in 
both eyes without medications.

Discussion

PAC is recognized as a significant cause of irreversible blind-
ness worldwide [4]. It has been estimated that 79.6 million in-
dividuals will be affected by PAC in 2020, of whom 5.3 million 
will become blind [5]. PAC is considered to represent an early 
stage of PAC disease spectrum. PAC is characterized by occlud-
able angles and the presence of raised IOP and/or PAS without 
evidence of glaucomatous damage to the optic disc [6]. PAC 
is associated with multiple risk factors, including hyperopia, 
short AL, shallow AC, and increased lens thickness [7,8]. PAC 
is rarely encountered in eyes with high axial myopia because 
these eyes typically have a longer AL and deeper AC than the 
general population [3]. We reported here a rare occurrence of 
acute PAC in the setting of high axial myopia.

Angle closure secondary to pupillary block is the most com-
mon mechanism in patients with PAC, which is characterized 
by blockage of the flow of the aqueous humor from the poste-
rior chamber to the anterior chamber at the junction between 
the anterior lens surface and the pupillary portion of the iris. 
When a sufficient amount of aqueous humor accumulates in 
the posterior chamber relative to the anterior chamber in a 
predisposed eye with shallow AC and short AL, the peripheral 
iris can move forward to press on the trabecular meshwork, 
blocking the flow of aqueous humor and causing an acute at-
tack of PAC [9]. In addition, the lens thickness increases with 
aging, which causes forward movement of the lens and ex-
acerbates the pupillary block and angle closure [10]. It is of a 

great importance to detect PAC early in the disease process to 
relieve the iridotrabecular apposition with LPI, which is con-
sidered to be a definitive treatment for PAC [11]. Timely inter-
vention is necessary to prevent the progression of the disease 
and the development of glaucomatous optic neuropathy, pro-
gressive PAS, and trabecular meshwork dysfunction. Our pa-
tient presented at an early stage with a healthy optic disc and 
without evidence of PAS formation in either eye.

Barkana et al [12] studied almost 18 000 patients with high my-
opia (spherical equivalent of more than -6.00 D) and reported 
20 cases (0.1%) of PAC, of which 9 had primary relative pupil-
lary block. The authors concluded that primary relative pupil-
lary block is the most common mechanism for PAC in patients 
with high myopia. Chakravarti et al [13] reviewed 332 cases of 
PAC and found that 6 cases (1.9%) occurred in patients with 
high axial myopia (spherical equivalent of more than -5.00 D 
or an AL of more than 25 mm). Lowe [7] reviewed 127 eyes 
with PAC glaucoma and reported that only 2 eyes (1.6%) had 
high myopia of more than -6.00 D. Yong et al [14] reviewed 
427 patients with PAC and reported 11 cases (2.6%) involving 
patients with high myopia of more than -5.00 D. They found 
that patients with myopic angle closure had a longer vitreous 
cavity and AL than their emmetropic and hyperopic counter-
parts, but there was no significant difference in AC depth, 
lens thickness, lens vault, or corneal curvature. The authors 
also analyzed the relative lens position and found no signifi-
cant difference between eyes with high myopia and eyes with 
mild and moderate myopia in terms of relative lens position. 
Moreover, the authors reported that myopic patients with PAC 
were predominately axial myopes with long vitreous cavities; 
however, the features of the anterior segment of the myopic 
eyes were similar to those of emmetropic and hyperopic eyes. 
The study concluded that AC depth is the most important risk 
factor in the development of angle closure in myopic eyes, re-
gardless of refractive status or AL. Marchini et al [15] report-
ed on 54 patients with PAC glaucoma and found that none of 
the patients were myopic. Michael et al [16] reported myopia 
and angle closure developing in 2 adults with a history of reti-
nopathy of prematurity. Hagan and Lederer [17,18] reported a 

Figure 2. �Ultrasound biomicroscopy images showing anterior bowing of peripheral iris closing the iridocorneal angle in the (A) right 
and (sB) left eye.

A B

Al-Essa R.S. and Turjoman A.A.: 
Angle closure in a highly myopic eye
© Am J Case Rep, 2021; 22: e931002

e931002-3 Indexed in:  [PMC]  [PubMed]  [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



myopic patient who had an initial diagnosis of PAC glaucoma 
and was discovered to have lens subluxation on subsequent 
follow-ups. Su and Chen [19] reported a case of acute PAC in 
a patient with high axial myopia that was not relieved by LPI. 
The patient was later found to have zonule dehiscence and 
lens subluxation during cataract surgery, and the authors at-
tributed the acute attack of PAC to the pupillary block caused 
by the anteriorly displaced lens vault secondary to the zonule 
dehiscence. In our case, the patient had a 360° appositionally 
closed angle in both eyes, which was relieved by LPI, with no 
evidence of phacodonesis or lens subluxation. Moreover, the 
patient was not using medications, which excluded the pos-
sibility of drug-induced acute angle closure.
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