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Ultrasound biomicroscopy in acetazolamide-induced myopic shift with appositional 
angle closure
Biomicroscopia ultrassônica em mudança miópica induzida por acetazolamida no fechamento de ângulo
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ABSTRACT
We report a case of a 49-year-old female who presented to the emergency 
department with blurred vision and vomiting, hours after taking two tablets of 
250 mg of acetazolamide. The anterior chamber was bilaterally flat, with normal 
intraocular pressure in both eyes. An ultrasound biomicroscopic (UBM) examina-
tion showed bilateral ciliary effusion and complete appositional angle closure 
in all quadrants. Acetazolamide-induced bilateral angle closure was diagnosed. 
Steroid and cycloplegic therapy were initiated, and acetazolamide was disconti-
nued. The following day, the anterior chamber had regained its volume without 
substantial change in the effusion size. Three weeks later, complete resolution 
of the ciliary effusion was verified by means of a third UBM scan.
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RESUMO
Relatamos um caso de uma mulher de 49 anos que se apresentou ao departamento 
de emergência informando visão borrada e vômitos, horas após ter tomado dois 
comprimidos de 250 mg de acetazolamida. A câmara anterior era bilateralmente 
plana com pressão intraocular normal em ambos os olhos. Um exame de biomicros-
copia ultrassônica (UBM) mostrou efusão ciliar bilateral e fechamento completo do 
ângulo aposicional em todos os quadrantes. O bloqueio angular bilateral induzido 
por acetazolamida foi diagnosticado. O tratamento com esteróides e cicloplégicos 
foi iniciado e a acetazolamida foi descontinuada. No dia seguinte, a câmara ante-
rior recuperou seu volume sem alterações substanciais no tamanho da efusão. Três 
semanas depois, a resolução completa da efusão ciliar foi verificada por meio de 
uma terceira biomicroscopia ultrassônica.
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INTRODUCTION
Acetazolamide is known to induce bilateral angle closure(1). We 

report a case of acetazolamide-induced bilateral angle closure do-
cumented with ultrasound biomicroscopy (UBM) from its onset to 
its resolution.

CASE REPORT
A 49-year-old female presented to the emergency department 

with vomiting and blurred vision while wearing her own glasses. No 
headache or ocular pain was referred. Past ocular history: hyperopia 
of +1.50 diopters (d) in both eyes. Current examination: uncorrected 
visual acuity (VA) was 20/25, with a myopic shift of -1.50 d, in both 
eyes (OU). Slit-lamp examination showed a flat central and peripheral 
anterior chamber (Figures 1 and 2, A). The intraocular pressure (IOP) 
was 15 and 11 mmHg in the right (OD) and left (OS) eyes, respectively, 
as measured by Goldmann applanation tonometry. Both eyes revea-
led no visible angle structures using 360° gonioscopy. The undilated 
ocular fundus showed an optic disc with a cup/disc ratio of 0.2 × 0.2 
in both eyes.

Questioning of the patient revealed that she had taken two 
tablets of 250 mg of acetazolamide 2 days prior. Five hours later, 
she started vomiting and, the following day, she developed bilateral 
blurred vision. She mentioned that 3 weeks prior, she had taken four 
tablets of 250 mg of this drug to prevent mountain sickness and 
had experienced a visual improvement after taking the drug. In an 

attempt to achieve the same visual result, she had decided to take 
acetazolamide again.

Immersion UBM with a 35-MHz probe (Figures 1 and 2, B) showed 
bilateral ciliary body effusion and anterior chamber flattening with 
complete appositional angle closure in all quadrants, which was 
more evident in OD. Iris contact was complete in OD, whereas OS 
showed a pupillary block mechanism, with the ciliary body anteriorly 
rotated to a lesser extent.

Topical therapy with 1% prednisone and 1% cyclopentolate and 
an intramuscular injection of deposit betamethasone were indicated, 
together with immediate suppression of acetazolamide.

Thirty-six hours later, the anterior chamber and angle had  
widened, but UBM demonstrated continued ciliary effusion (Figures 1 
and 2, C). A conventional ultrasound exam was performed, which 
showed a shallow peripheral uveal detachment and the presence of 
vitreous hyperreflectivity consistent with vitritis. The patient went 
on a trip overseas and continued her medication.

Three weeks later, upon returning, her VA was 20/20 OU corrected 
with +1.50, and slit-lamp examination showed OU with a wider ante-
rior chamber, IOP of 12 mmHg, and normal ocular fundus. The results 
from UBM were consistent with these findings, showing a widened 
anterior chamber angle and complete resolution of the ciliary effu-
sion (Figures 1 and 2, D). Nevertheless, the anterior chamber angle 
remained occludable, with a relative pupillary block configuration. 
Therefore, a bilateral laser peripheral iridotomy was indicated; at 
this point, steroid and cycloplegic drops were no longer being used 
by the patient.
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Figure 1. (OD) First day: shallow central and peripheral anterior chamber (A) and UBM showing ciliary detachment 
and anterior rotation provoking complete iridocorneal apposition (B). Thirty-six hours later: widened angle with 
mydriatic pupils caused by cycloplegia. Ciliary detachment persists (C). Three weeks later: reattached ciliary body. 
Angle is wider but still narrow, and with a relative pupillary block configuration (D). All UBM images shown here are 
from the superior quadrant.
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Figure 2. (OS) First day: shallow central and peripheral anterior chamber (A) and UBM showing ciliary detachment 
and anterior rotation provoking complete iridocorneal apposition (B). Thirty-six hours later: widened angle with 
mydriatic pupils caused by cycloplegia. Ciliary detachment persists (C). Three weeks later: reattached ciliary body. 
Angle is wider but still narrow, and with a relative pupillary block configuration (D). All UBM images shown here are 
from the superior quadrant.
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DISCUSSION
Some case reports have been published on drug-induced bilate-

ral angle closure or myopia, and most of them are associated with the 
use of sulfa-derived drugs, such as topiramate and acetazolamide(1).

Acetazolamide is currently used for adjunctive treatment of 
diffe rent medical conditions such as edema caused by congestive 
heart failure, drug-induced edema, centrencephalic epilepsy, and 
different types of glaucoma. It is also indicated for the prevention 
or amelioration of symptoms associated with acute mountain sickness 
in climbers attempting rapid ascent and in those who are very 
susceptible to acute mountain sickness despite gradual ascent(2). In 
reference to the latter, dosing regimes vary greatly depending on 
the source one consults. The medication label advises a divided daily 
oral dose of 500-1000 mg(2), whereas the Centers for Disease Control 
(CDC) Yellow Book(3) and Wilderness Medical Society(4) both suggest 
a lower twice-daily oral dose of 125 mg for prevention and 250 mg 
for treatment.

Drug’s mechanism to alter the body’s response to altitude is 
believed to be produced by metabolic acidosis through increased 
bicarbonate excretion and minute ventilation resulting in hypoxic 
pulmonary hypertension(5).

The mechanism by which acetazolamide results in bilateral angle 
closure is still unclear, although some have postulated an idiosyn-
cratic hypersensitivity reaction in which the blood-ocular barrier 
may be disrupted. In part, it may be due to local stimulation of 
prostaglandin E2 synthesis, which in turn causes vasodilation and 
increased vascular permeability in the anterior uvea(6). This causes 
rapid-onset bilateral ciliary effusion with forward displacement 
of the lens-iris diaphragm and thickening of the lens, resulting in 
myopic shift and anterior chamber shallowing(1,7-9). These signs were 
observed with UBM in the present case. There are few published 
cases in which bilateral angle closure induced by acetazolamide 
were studied with UBM(10,11). This diagnostic tool had already been 
used to show that topiramate may result in bilateral angle closure 
with ciliary body effusion(12-14).

Our patient had taken 1 g of acetazolamide (four tablets of 250 mg 
each) to prevent mountain sickness and, 2 weeks later, had taken 
another 500 mg (two tablets of 250 mg each). Both doses are within 
the boundaries of the label’s recommendations; however, the only 
aim of the second intake of the drug was to overcome her hyperopia 
without glasses.

We presume that the reduction of the hyperopia in our patient 
was due to forward displacement of the lens caused by the uptake 
of acetazolamide. This effect led her to believe that regular use of 
this drug would benefit her vision. However, further use of the drug 
triggered another condition, with opposite effects.

Our patient presented with vomiting without headache or ocular 
pain; which could have been related to gastrointestinal irritation, 
common with acetazolamide ingestion.

A differential diagnosis is intermediate uveitis because of the 
presence of vitritis. This condition can also cause uveal effusion and 
can be improved by cycloplegic and steroid treatment; however, in 

our case, the onset of the symptoms occurred immediately after the 
uptake of the drug, the situation resolved soon after its withdrawal, and 
the patient has remained asymptomatic ever since.

In congruence with published data, the main symptom in our case 
was an unexpected worsening of vision(8). Conversely, her IOP remained 
unchanged despite the angle closure, which is not as unusual as it 
seems, and has been reported in previous cases(15). A possible reason 
for this lack of change in her IOP may be secretory shutdown caused 
by carbonic anhydrase inhibition and by the ciliary effusion itself(16).

It is unclear if the acetazolamide cessation alone improved the 
con dition, because we added cycloplegic and steroid treatment, 
following the recommendations of a paper by van Issum et al.(7) 
The patient had gone on a trip overseas 2 days after initiating the 
anti-inflammatory treatment, and therefore, the condition might 
have resolved at any time before the last UBM examination.

REFERENCES
 1. Murphy RM, Bakir B, O’Brien C, Wiggs JL, Pasquale LR. Drug-induced bilateral secon-

dary angle-closure glaucoma: a literature synthesis. J Glaucoma. 2016;25(2):e99-105.
 2. DailyMed. Acetazolamide Drug Label [Internet]. Washington, DC; 2016.[cited 2017 

May 11]. Available at: https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=c 
1c76f21-e1fc-40ea-947a-bc9c752f80c8

 3. Hackett PH, Shlim DR. Altitude illness. In: Brunette GW, editor. CDC Health Information 
for International Travel 2016. New York Oxford University Press; 2016. p. 68-74.

 4. Luks AM, McIntosh SE, Grissom CK, Auerbach PS, Rodway GW, Schoene RB, Zafren 
K, Hackett PH; Wilderness Medical Society. Wilderness Medical Society practice 
gui delines for the prevention and treatment of acute altitude illness: 2014 update. 
Wilderness Environ Med. 2014;35(4 Suppl):S4-S14.

 5. Hackett PH, Roach RC. High altitude medicine and physiology. In: Auerbach PS, editor. 
Wilderness Medicine. 6th ed. Philadelphia: Mosby; 2012. p.2-33.

 6. Krieg PH, Schipper I. Drug-induced ciliary body oedema: a new theory. Eye (Lond). 
1996;10(Pt 1):121-6.

 7. Van Issum C, Mavrakanas N, Schutz JS, Shaarawy T. Topiramate-induced acute bila-
teral angle closure and myopia: pathophysiology and treatment controversies. Eur J 
Ophthalmol. 2011;21(4):404-9.

 8. Fraunfelder FW, Fraunfelder FT, Keates EU. Topiramate associated acute, bilateral, 
se condary angle-closure glaucoma. Ophthalmology. 2004;111(1):109-11.

 9. Craig JE, Ong TJ, Louis DL, Wells JL. Mechanism of topiramate-induced acute-onset 
myopia and angle closure glaucoma. Am J Ophthalmol. 2004;137(1):193-5.

 10. Llovet-Rausell, Ruiz Tolosa F, Kudsieh B. Severe ocular side effects with acetazolamide: 
Case report. Arch Soc Esp Oftalmol. 2016;91(11):543-6.

 11. Man X, Costa R, Ayres BM, Moroi SE. Acetazolamide-induced bilateral ciliochoroidal 
effusion syndrome in plateau iris configuration. Am J Ophthalmol Case Reports. 
2016;3:14-7. DOI: http://dx.doi.org/10.1016/j.ajoc.2016.05.003

 12. Sbeity Z, Gvozdyuk N, Amde W, Liebmann JM, Ritch R. Argon laser peripheral irido-
plasty for topiramate-induced bilateral acute angle closure. J Glaucoma. 2009;18(4): 
269-71.

 13. Acharya N, Nithyanandam S, Kamat S. Topiramate associated bilateral anterior uveitis 
and angle closure glaucoma. Indian J Ophthalmol. 2010;58(6):557-9. Comment in: Indian 
J Ophthalmol. 2010;58(3):248-52.

 14. Rodríguez-Blanco M, Piñeiro A, Bande M, López-Vadallares MJ. [Angle-closure glau-
coma secondary to topiramate use]. Arch Soc Esp Oftalmol. 2012;87(4):122-4.

 15. Muirhead JF, Scheie HG. Transient myopia after acetazolamide. AMA Arch Ophthalmol. 
1960;63:315-8.

 16. Vela MA, Campbell DG. Hypotony and ciliochoroidal detachment following pharma-
cologic aqueous suppressant therapy in previously filtered patients. Ophthalmology. 
1985;92(1):50-7.


