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ABSTRACT
Objective: To underscore the critical importance of assessing the peripheral retina in all patients, 
especially those planning to use miotics.

Methods: A retrospective and observational study was conducted at a single ophthalmological 
medical center, using records from the International Classification of Diseases (ICD-10) for closed-
angle glaucoma and lesions predisposing to detachment. Participants in this study underwent anterior 
chamber assessment using the Goldman 3-Mirror lens and the Volk G-4 Gonioscopy lens. Peripheral 
retinal evaluation was conducted with indirect binocular ophthalmoscopy and posterior biomicroscopy, 
also utilizing the Goldman 3-Mirror lens. The medical records were analyzed, and all information was 
recorded, including procedures.

Results: Among 9,854 patients assessed, 1,144 (11.6%) were classified with primary angle closure suspect, 
primary angle closure, or primary angle closure glaucoma. Additionally, 1,032 patients exhibited lesions 
predisposing to retinal detachment, constituting 10.4% of the cohort. Notably, 71 eyes from 56 (0.56%) 
patients demonstrated an association between primary angle closure suspect, primary angle closure, 
or primary angle closure glaucoma and these predisposing lesions. Within the primary angle closure 
suspect, primary angle closure, or primary angle closure glaucoma group, 56 (4.89%) presented with 
retinal lattice degeneration, holes, and/or tears. The majority were female, over 40 years old, hyperopic, 
with unilateral involvement and symptomatic. The average follow-up duration was 6.4 years.

Conclusion: Peripheral degenerative lesions that may lead to retinal detachment are relatively common 
and can be found even in selected cases of angular narrowing. Peripheral retinal evaluation may be 
advisable in angle-closure eyes, particularly when miotics are planned; prospective studies are needed 
to confirm risk.

RESUMO
Objetivo: Ressaltar a importância da avaliação da retina periférica em todos os pacientes, especialmente 
naqueles que planejam usar mióticos.

Métodos: Estudo retrospectivo e observacional, realizado em um único centro médico oftalmológico, 
utilizando registros da Classificação Internacional de Doenças (CID-10) para glaucoma de ângulo 
fechado e lesões predisponentes ao descolamento. Os participantes deste estudo foram submetidos à 
avaliação da câmara anterior utilizando a lente Goldman 3-espelhos e a lente Volk G-4 de Gonioscopia. 
A avaliação da retina periférica foi realizada com oftalmoscopia binocular indireta e lente de Goldman 
3-espelhos. Os prontuários médicos foram analisados e todas as informações foram registradas.

Resultados: Entre os 9.854 pacientes avaliados, 1.144 (11,6%) foram classificados com suspeita de 
fechamento angular primário, fechamento angular primário ou glaucoma primário de ângulo fechado. 
Adicionalmente, 1.032 pacientes apresentaram lesões predisponentes de descolamento de retina, 
representando 10,4% da coorte. 71 olhos de 56 (0,56%) pacientes demonstraram uma associação 
entre suspeita de fechamento angular primário, fechamento angular primário ou glaucoma primário 
de ângulo fechado e lesões predisponentes. Dentro do grupo de suspeita de fechamento angular 
primário, fechamento angular primário ou glaucoma primário de angular fechado, 56 (4,89%) 
apresentaram degeneração em treliça, buracos e/ou rupturas de retina. A maioria era do sexo feminino, 
com mais de 40 anos, hipermétrope, com envolvimento unilateral e sintomáticos. A duração média do 
acompanhamento foi de 6,4 anos.

Conclusão: Lesões degenerativas periféricas que podem levar ao descolamento de retina são 
relativamente comuns e podem ser encontradas mesmo em casos de estreitamento angular. A avaliação 
da retina periférica é aconselhável em olhos com fechamento angular, particularmente quando mióticos 
são planejados. Estudos prospectivos são necessários para confirmar o risco.
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INTRODUCTION
Pilocarpine, a topical parasympathomimetic agent that 
acts on postganglionic muscarinic receptors, was used 
in the treatment of glaucoma.(1) By contracting the cili-
ary muscle and repositioning the scleral spur posteriorly 
and internally, pilocarpine facilitates the widening of the 
spaces between the corneoscleral trabeculae and enhanc-
es the distension of the endothelial meshwork.(1,2) This 
action decreases resistance to aqueous humor outflow, 
making pilocarpine a common choice for managing both 
primary angle-closure glaucoma and open-angle glauco-
ma.(1,3-5) However, its use is associated with various ocular 
adverse effects, including miosis, accommodative spasm, 
blurred vision, frontal headache, eye pain, eyelid trem-
ors, conjunctival and ciliary injection, cataracts, iris cysts, 
and notably, retinal detachment.(6-8) Consequently, in the 
context of open-angle glaucoma, pilocarpine has been 
increasingly supplanted by alternative medications that 
offer fewer side effects and improved efficacy in lower-
ing intraocular pressure (IOP). These alternatives include 
β-blockers, α-agonists, carbonic anhydrase inhibitors, 
and prostaglandin analogues.(9,10) For primary angle-clo-
sure glaucoma, minimally invasive procedures such as 
peripheral iridectomy have emerged as successful re-
placements for pilocarpine, utilizing techniques such as 
argon laser and neodymium:yttrium-aluminum-garnet 
(Nd:YAG) lasers.(11-15) However, pilocarpine hydrochloride 
ophthalmic solution 1.25% has recently received approv-
al from the US Food and Drug Administration (FDA), now 
for the correction of presbyopia.(7,8,16-18)

Age-related changes in the eye, such as decreased cil-
iary muscle efficiency, sclerosis of lens fibers, alterations 
in the lens capsule, and increased lens thickness, contrib-
ute to accommodation insufficiency, hindering the abili-
ty to focus on nearby objects.(19,20) The resulting decline in 
near vision can significantly impact the quality of life for 
many individuals.(21) Although non-invasive alternatives, 
like contact lenses, have been employed to address this 
issue, they can be difficult to maintain due to the devel-
opment of dry eye and decreased manual dexterity with 
age.(21,22) Invasive options, such as refractive lens exchange 
(RLE), involve replacing the natural crystalline lens with 
an intraocular lens (IOL), but these procedures are not 
without risks.(19,23-27) Pilocarpine, with its reversible effects, 
low cost, and relative safety, presents a viable option for 
presbyopia management. By inducing contraction of the 
ciliary muscle and causing pupillary miosis, pilocarpine 
can trigger accommodative spasm, thereby enhancing vi-
sual acuity in ametropic patients.(28) This accommodative 

spasm also makes the anterior chamber shallower, as it 
displaces the lens anteriorly, reducing its radius of cur-
vature, causing a myopic effect and consequent improve-
ment in near vision.(28-31) Furthermore, the pinhole effect 
induced by pilocarpine may also contribute to enhanced 
visual acuity.(32) 

Despite these benefits, there are growing concerns 
regarding the association between pilocarpine use and 
retinal detachment, as highlighted in several recent re-
ports.(33-36) Dynamic activities that mobilize the anterior 
vitreous, such as the advancement of 0.05 mm of the 
ora serrata and underlying choroid for each diopter of 
accommodation, and the anterior displacement of the 
posterior surface of the lens caused by accommoda-
tion,(28,29,37) can reverberate in abnormal vitreoretinal ad-
hesions such as retinal lattices, holes and/or tears, thus 
triggering retinal detachment.(38) Additionally, pharma-
cological accommodation may significantly increase 
subfoveal choroidal thickness and axial length, which 
may aggravate this process.(24,39)

Historically, a survey among ophthalmologists from 
the retina society indicated that topical ocular miotics, 
including pilocarpine, were implicated in precipitating 
retinal detachment, particularly in eyes with preexisting 
pathological conditions.(40) Therefore, the present study 
aims to analyze the medical records of patients who pres-
ent narrowing of the anterior chamber angle and lesions 
predisposing to retinal detachment, reaffirming the need 
for careful peripheral retinal evaluation, especially in 
those undergoing treatment for presbyopia with miotics.

METHODS
This study received approval from the Medical Ethics 
Committee of Hospital Angelina Caron, located in Campina 
Grande do Sul, PR, Brazil (CAAE: 87106025.6.0000.5226). 

We conducted a retrospective and observational 
study at the Ophthalmology Center of Curitiba, Paraná, 
from December 1, 2015, to September 1, 2023, utilizing 
patient records categorized under the International 
Classification of Diseases (ICD-10) codes for closed-angle 
glaucoma (H40.2) and lesions predisposing to retinal de-
tachment without retinal detachment (H33.3). 

Patients included in this study underwent at least 
the following examinations: static gonioscopy using a 
Goldman 3-mirror lens, with ×25 magnification, per-
formed with minimal ambient lighting possible and with 
the eye in the primary gaze position; indentation gonios-
copy with the Volk G-4 Gonioscopy lens. These examina-
tions helped detect primary angle closure suspect (PACS), 
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primary angle closure (PAC), or primary angle closure 
glaucoma (PACG). 

Thus, primary angle-suspect was defined as the go-
nioscopic condition presenting reversible iridotrabecular 
contact (ITC) of 180° or more, without evidence of per-
manent obstruction of aqueous flow, without peripheral 
anterior synechiae (PAS), IOP ≤ 21 mm Hg, and without 
glaucomatous optic neuropathy.(41) On the other hand, 
PAC was considered to be a narrow or closed angle, with 
ITC of 180° or more, with IOP ≥ 21 mmHg or PAS, resulting 
from long-term iridotrabecular contact.(42) 

Primary angle-closure glaucoma was characterized 
for those participants who, in addition to having closed 
angles, exhibited glaucomatous damage evidenced by 
visual field loss, nerve fiber layer damage, or optic nerve 
damage.(43) 

All participants underwent indirect binocular oph-
thalmoscopy and posterior biomicroscopy with a 3-mir-
ror Goldman lens to assess lesions predisposing for 
retinal detachment, focusing on retinal lattice degenera-
tion, holes, and tears as the main lesions of interest and 
amenable to prevention and treatment. Symptoms were 
documented as floaters alone, floaters with flashes, and 
flashes alone. Refractive status was classified based on cy-
cloplegic refraction, with emmetropic defined as between 
-0.50 and +0.50, hyperopic as over +0.50, and myopic as 
over -0.50. Exclusion criteria encompassed individuals 
with open-angle glaucoma, secondary glaucoma, con-
genital glaucoma, retinoschisis, a history of uveitis, ocu-
lar trauma, or prior eye surgery. Patients with concurrent 
PACS, PAC, or PACG and predisposing lesions to retinal 
detachment in at least one eye were evaluated by experi-
enced subspecialists in glaucoma and retina/vitreous. A 
thorough analysis of medical records was conducted, cap-
turing essential data such as refraction, biomicroscopy, 
IOP measurements, stereophotography of the optic disc, 
retinography, pachymetry, corneal specular microscopy, 
visual field testing, and optical coherence tomography 
(OCT) of the optic disc. Treatment procedures, including 
peripheral iridectomy with neodymium:yttrium-alumi-
num-garnet (Nd:YAG) and argon green laser photoco-
agulation aimed at preventing retinal detachment, were 
meticulously documented.

RESULTS
Among the 9,854 patients evaluated, 1,144 (11.6%) were 
classified as having PACS, PAC, or PACG. Furthermore, 
1,032 patients (10.4%) were diagnosed with lesions pre-
disposing to retinal detachment. An association between 

PACS, PAC, or PACG and lesions predisposing to retinal 
detachment was found in 56 patients (4.89%) and 71 eyes 
(0.36%). The following paragraphs and Table 1 display the 
main findings in those 56 patients and 71 eyes. 

Table 1. Data for the 56 patients and 71 eyes with association 
of primary angle closure suspect, primary angle closure, or 
primary angle closure glaucoma and lesions predisposing to 
retinal detachment
Classification

Gender, n = 56

Male 16 (28.6)

Female 40 (71.4)

Eyes, n = 56

Unilateral 41 (73.2)

Bilateral 15 (26.8)

Symptoms, n = 56

Without 25 (44.6)

Floaters 06 (10.7)

Flashes 21 (37.5)

Floaters with flashes 4 (7.1)

Follow-up, years*

Global, n = 56 6.4 ± 3.9 (0.08-1)

Without symptoms, n = 25 6.9 ± 4.4 (1-16)

With symptoms, n = 31† 6.1 ± 3.4 (0.1-10)

Location of lesions predisposing to retinal detachment, n = 71 eyes

Superior temporal 23 (32.4)

Temporal, 3 or 9 hours 5 (7)

Inferior temporal 39 (54.9)

Superior 12 hours 2 (2.8)

Inferior, 6 hours 3 (4,2)

Superior nasal 4 (5.6)

Inferior nasal 4 (5.6)

More than a quadrant 13 (18.3)

Results expressed as n (%) or mean ± standard deviation (minimum - maximum). 

Comparison groups without versus with symptoms: p = 0.418 (Student’s t-test for independent samples, p < 

0.05); * without versus with symptoms: p=0.418 (Student’s t-test for independent samples, p < 0.05); †flashes 

and/or floaters.

In this cohort of 56 patients, 40 (71.4%) were female, 
while retinal lesions that predispose to retinal detach-
ment were unilateral in 41 patients (73,2%) and symp-
toms (flashes and/or floaters) were referred by approxi-
mately half of patients. In addition to this, 54 out of the 56 
patients (96.5%) were over 40 years of age, and 10 patients 
(14%) were myopic (Figure 1). 

For the cohort of 71 eyes with association of PACS, 
PAC, or PACG and lesions predisposing to retinal detach-
ment, 25 eyes (35.2%) exhibited tears, 36 eyes (50.7%) had 
holes, and 28 eyes (39.4%) displayed lattice degeneration. 
Notably, 15 eyes (15%) showed more than one type of le-
sion, with the majority located in the inferior temporal 
periphery.

Ultrasound biomicroscopy (UBM) was performed 
in 39 out of the 56 patients (69.6%), aiding in diagnos-
tic confirmation. Treatment interventions included pe-
ripheral iridectomy in 67 eyes (94.4%) for prevention of 
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primary angle closure and argon laser photocoagulation 
in 69 eyes (97.2%) to address lesions predisposing to ret-
inal detachment. Phacoemulsification was performed in 
21 eyes (29.6%). Comorbidities were prevalent, with cata-
racts affecting 22 patients (31%), dry age-related macular 
degeneration in 16 patients  (22.5%), and glaucoma in 4 
patients (5.6%). Additionally, 13 patients (18.3%) had mul-
tiple comorbidities. In symptomatic patients, follow-up 
was on average 6.1 years, while follow-up time in all pa-
tients was on average 6.4 years.

DISCUSSION
The analysis of medical records from a single ophthalmo-
logical center, utilizing the International Classification of 
Diseases codes for PACS, PAC, or PACG (ICD H40-2) and 
lesions predisposing to retinal detachment without reti-
nal detachment (H33-3), underscores the overlap between 
eyes susceptible to angle closure and those presenting 
with retinal detachment risk factors. This finding em-
phasizes the necessity of thorough peripheral retinal ex-
amination for all patients, particularly those undergoing 
treatment with miotics.

It is noteworthy that the ICD-10 classification does not 
separately include PACS or PAC; instead, these conditions 
are subsumed under the ICD H40-2 code, which pertains 
specifically to PACG. Consequently, this study’s methodol-
ogy involved a careful evaluation of records coded as ICD 
H40-2 in conjunction with H33-3 to accurately assess the 
association between these conditions. We excluded reti-
noschisis from our analysis because when adding ICD H 
33-1 (retinoschisis) versus ICD H40-2 (primary angle-clo-
sure glaucoma) we found a large number of participants; 
therefore, deserving a more in-depth reflection on this 
condition. Our findings showed that 10 eyes had myopia 

below - 2.50, 28 eyes were emmetropic, 17 eyes had hy-
peropia up to + 1.50 and 16 eyes had hyperopia above + 
1.75. Considering the refractive issue, we can infer that 
almost 55 (77,4%) of the eyes analyzed in our study would 
be eligible for presbyopia treatment with miotics, since 
in studies regarding this type of treatment, 75% of the 
participants were emmetropic (range of -0.50 D to +0.75 
D and/or a cylinder smaller than 0.75 D) and a minority 
(25%) were non-emmetropic whose best distance cor-
rection could vary between -4.00 and +1.00 diopter (D) 
sphere and cylinder ≤ ±2.00 D.(32) The predominance of 
unilateral alterations in 41 (73.2%) of patients, along with 
the notable female representation 40 (71.4%) (Table 1) and 
age distribution, 54 (96.4%) of participants being over 40 
(Figure 2), mirrors trends documented in studies address-
ing closed-angle glaucoma and retinal tears.(44-47) This age 
correlation highlights the importance of monitoring old-
er populations for the early detection of these conditions.

The prevalence of lesions predisposing to retinal 
detachment, identified in 1,032 (10.4%) of patients who 
were seen at an ophthalmology clinic, is consistent with 
expectations, particularly as prior studies indicated 12% 
of myopia surgery candidates had such lesions.(48) Our 
study covered not only myopic eyes, but mainly emme-
tropic and hyperopic eyes. Additionally, the 4.89% preva-
lence in eyes with PACS, PAC, or PACG suggests that these 
predisposing lesions to retinal detachment, often more 
common in myopic eyes,(47) can also occur in emmetropic 
and hyperopic patients, indicating a broader risk profile. 
This finding highlights the critical need to evaluate reti-
nal health across all refractive errors, including patients 
with narrow anterior chamber angles. Notably, this group 
has often been excluded from presbyopia treatment pro-
tocols that involve pilocarpine.(32) It is important to note 

Figure 1. Refractive error.
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that the miosis induced by pilocarpine instillation moves 
the peripheral iris away from the anterior chamber angle, 
alleviating pupillary block and enhancing aqueous flow. 
Paradoxically, however, a dose-dependent narrowing of 
the anterior chamber may occur due to anteriorization of 
the ciliary processes, which has the potential of triggering 
angle closure in affected eyes.(49)

Historical context highlights that before the intro-
duction of lasers for performing iridectomy, patients at 
risk for angle closure were often treated with miotic, lead-
ing to documented cases of retinal detachment.(40) This 
highlights the need for careful evaluation of the peripher-
al retina, which may have been overlooked in cases where 
narrow angles were present, thus raising concerns about 
induction of acute glaucoma caused by pupillary dilation. 
Additionally, studies have shown a connection between 
predisposing retinal lesions and glaucoma.(50)

Symptoms such as floaters and flashes, which are 
indicative of posterior vitreous detachment (PVD),(51) are 
associated with retinal tears in approximately 8% to 15% 
of cases,(51-55) and can consequently lead to retinal detach-
ment.(40,52-55) In our cohort, 55.3% of patients reported vit-
reoretinal symptoms, including floaters, flashes, or both. 
Notably, nearly half of the patients (44.6%) did not exhibit 
these symptoms, highlighting the critical importance of 
conducting peripheral retinal evaluations in all individ-
uals, regardless of their symptomatology. It is essential to 
emphasize that in cases of PVD, follow-up should extend 
for at least four months after the onset of initial symp-
toms,(56) as persistent vitreoretinal traction in symptomat-
ic retinal tears can result in retinal detachment in 30% to 
50% of cases.(57,58) In this study, all patients with symptoms 
were closely monitored until they became asymptomatic. 
Given that subsequent retinal breaks are more commonly 

observed in myopic individuals,(56) our findings, where 
significant proportions of participants were emmetropic 
or hyperopic, further underscore the necessity for vigilant 
monitoring, particularly if being treated with pilocarpine.

Ultrasound biomicroscopy was performed in 39 pa-
tients (69.6%), enhancing our understanding of the an-
atomical conditions of the anterior chamber that could 
compromise vision. This evaluation also facilitated pa-
tient awareness regarding preventive measures, includ-
ing peripheral iridectomy with Nd:YAG laser, which was 
performed in 67 eyes (94.4%). Peripheral iridectomy with 
Nd:YAG laser is regarded as a safe prophylactic interven-
tion that can effectively prevent progressive angle closure.
(59) This procedure is associated with few and rare risks.(11-14) 
Following iridectomy, pupillary dilation was employed for 
stereophotography of the optic disc and peripheral retinal 
evaluation, with 69 eyes (97,2%) receiving preventive treat-
ment via argon green laser photocoagulation for identi-
fied retinal lesions, as recommended in the literature.(60-61) 
Thus, ruptures, holes and lattice degeneration, present in 
the retinal periphery, were treated with photocoagulation 
in practically all cases, especially when symptomatic. It is 
important to highlight that the incidence of ruptures var-
ies with age, being greater in the 4th, 5th and 6th decades 
of life.(45-47) Therefore, periodic evaluation of the retinal pe-
riphery of patients chronically using pilocarpine becomes 
essential with advancing age. Although there are reports 
associating vitreoretinal disorders with the use of pilocar-
pine, including in the reversal of pupillary dilation,(34,62,63) 
this miotic was used to prevent angle-closure glaucoma in 
cases of plateau iris, where there was a risk of progressive 
angle closure despite having undergone peripheral iridec-
tomy. The application of these eye drops remains a topic 
of debate, as they have been associated with an increased 
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risk of triggering retinal detachment.(48) However, studies 
investigating the effects of pilocarpine on presbyopia over 
a one-month period have reported no cases of retinal de-
tachment.(8,16-18) In the current study, we used pilocarpine 
only once and also observed no occurrence of retinal de-
tachment after pilocarpine instillation, with a follow-up 
duration of 6.4 years.

Cataracts were a notable comorbidity in our study, 
affecting 22 eyes (31%), with phacoemulsification per-
formed on 21 eyes, including four with primary closed-an-
gle glaucoma. This reflects the growing recognition of 
cataract surgery as a viable first-line treatment for PACG.
(64) Dry age-related macular degeneration (AMD) was also 
prevalent, highlighting the need for comprehensive man-
agement strategies in this elderly demographic, where 
conditions like AMD and cataracts are more common.
(49,65) Glaucoma was observed in 8 eyes (11.3%), and the as-
sociation of retinal detachment with glaucoma has been 
the subject of several publications.(65)

Despite the study’s strengths, including its focus on 
the association between PACS, PAC, or PACG and retinal 
detachment risk factors, limitations such as its retrospec-
tive nature and single-center design must be acknowl-
edged, emphasizing possible selection bias. Furthermore, 
most cases underwent prophylactic treatment for prima-
ry angle-closure glaucoma and/or retinal detachment, 
and these preventive interventions interfered with the 
natural histories of the diseases, modifying the causal 
risk of eventual miotic treatment. Additionally, import-
ant parameters, including anterior chamber depth and 
biometry, were not consistently recorded, which may 
impact the comprehensiveness of the findings. Future 
research should aim to address these gaps while continu-
ing to explore the complexities of managing patients with 
these ocular conditions.

CONCLUSION
In conclusion, peripheral degenerative lesions, which 
can potentially lead to retinal detachment, are relatively 
common and may even be present in select cases of an-
gular narrowing, such as primary angle closure suspect, 
primary angle closure, or primary angle closure glauco-
ma. Peripheral retinal evaluation may be advisable in an-
gle-closure eyes, particularly when miotics are planned; 
prospective studies are needed to confirm risk.
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