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Abstract 

Background/Aim. Since glaucoma has a very high preva-
lence worldwide, it is important to examine additional 
treatment modalities, especially the prevention of its pro-
gression. The aim of the study was to determine the im-
portance of laser peripheral iridotomy (LPI) in patients with 
acute primary angle closure (APAC) in preventing primary 
angle closure glaucoma progression and APAC in the fellow 
eye. Methods. The research included 40 patients and 80 
eyes treated between 2017 and 2021, which was also the fol-
low-up period in the study. In all patients, LPI was per-
formed bilaterally on both the APAC-affected eye and the 
healthy fellow eye. The patients with an age range from 40 
to 79 years who had the pupillary block in one eye were 
monitored. All patients underwent bilateral LPI, and the 
changes in angle width were monitored using gonioscopy. 
Intraocular pressure (IOP) measurements were made with 
an applanation tonometer and Vertical Cup/Disc ratio (Ver 
C/D rat) performing biomicroscopic examination with indi-
rect ophthalmoscopy and +90 D lens. Results. All 40 pa-
tients underwent bilateral LPI. The angle width of the 

APAC-affected eye before treatment was 0.15 ± 0.36, and 
1.20 ± 0.41 of the fellow eye. After 12 months, the meas-
urements taken were 0.85 ± 0.36 for the affected eye and 
1.90 ± 0.36 for the fellow eye (Wilcoxon rank test, p < 0.01 
statistically significant difference). The mean value of IOP 
in the eye without progression of the disease before therapy 
was 53.6 ± 3.73 mmHg, while in the eye with progression, it 
was 60.10 ± 4.37 mmHg. After 12 months, it was 14.92 ± 
1.22 mmHg in the eye without progression, while in the eye 
with disease progression, it was 23.40 ± 2.53 mmHg (inde-
pendent samples t-test, p < 0.01). The change in the Ver 
C/D rat in the eye without progression was 0.40 ± 0.10, 
while in the eye with progression, it was 0.45 ± 0.05. After 
12 months, it remained unchanged in the eye without pro-
gression, while in the eye with progression, it was 0.65 ± 
0.06 (independent samples t-test, p < 0.01). Conclusion. 
Simultaneous LPI has been proven efficient in patients with 
APAC in both affected and fellow eyes. 

Key words: 
glaucoma, angle closure; laser therapy; ophthalmologic 
surgical procedures. 

Apstrakt 

Uvod/Cilj. Glaukom je veoma rasprostranjen širom 
sveta zbog čega je važno ispitati dodatne načine lečenja 
osoba sa glaukomom, a posebno prevenciju njegove 
progresije. Cilj rada bio je da se utvrdi značaj laserske 
periferne iridotomije (LPI) u lečenju bolesnika sa akutnim 
primarno zatvorenim komornim uglom (APZK) u 
prevenciji progresije u primarni glaukom zatvorenog ugla, 
kao i pojavi APZK na parnom oku. Metode. 
Istraživanjem je obuhvaćeno 40 bolesnika, 80 očiju, 
lečenih u periodu od 2017. do 2021. godine, što je ujedno 
bio i period praćenja u studiji.  Kod svakog bolesnika 
rađena je LPI obostrano ˗ i  n a  o k u  s a  A P Z K  i  n a  p a r n o m 
zdravom  oku.  Praćeni su bolesnici starosti 40–79 godina, 

koji su imali blokadu zenice u jednom oku. Kod svih 
bolesnika urađena je LPI na oba oka i praćene su 
promene širine komornog ugla gonioskopijom. 
Intraokularni pritisak (IOP) je meren aplanacionom 
tonometrijom i Vertical Cup/Disc ratio (Ver C/D rat) 
indirektnom oftalmoskopijom na biomikroskopu, 
korišćenjem lupe od +90 D. Rezultati. Kod svih 40 
bolesnika urađena je LPI na oba oka. Širina komornog 
ugla na oku sa APZK pre terapije iznosila je 0,15 ± 0,36, 
a na parnom oku 1,20 ± 0,41. Nakon 12 meseci na oku sa 
APZK izmerena širina komornog ugla je iznosila 0,85 ± 
0,36, a na parnom oku 1,90 ± 0,36 (Wilcoxon test ranga, р 
< 0,01 statistički značajna razlika). Prosečna vrednost 
IOP na oku bez progresije bolesti pre terapije bila je 
53,61 ± 3,73 mmHg, na oku sa progresijom bolesti 60,10 
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± 4,37 mmHg. Nakon 12 meseci na oku bez progresije 
izmerena vrednost bila je 14,92 ± 1,22 mmHg, a na oku 
sa progresijom 23,40 ± 2,53 mmHg (t-test za nezavisne 
uzorke, p < 0,01). Promena Ver C/D rat na oku bez 
progresije bila je 0,40 ± 0,10, na oku sa progresijom 0,45 
± 0,05, a nakon 12 meseci na oku bez progresije ostala je 
nepromenjena, dok je na oku sa progresijom bila 0,65 ± 

0,06 (t-test za nezavisne uzorke, p < 0,01). Zaključak. 
Istovremena primena LPI bila je efikasna u lečenju 
bolesnika sa APZK i na bolesnom i na parnom oku. 

Ključne reči: 
glaukom, zatvorenog ugla; lečenje laserom; hirurgija, 
oftalmološka, procedure. 

Introduction 

Glaucoma is the most common neurodegenerative dis-
ease leading to structural and functional changes in the optic 
nerve. It affects 80 million people worldwide. It is the second 
cause of blindness 1, 2. Considering eyesight, primary angle-
closure glaucoma (PACG) is far more destructive than open-
angle glaucoma and affects 20 million people worldwide 3. 
Acute primary angle closure (APAC) is defined as the pres-
ence of contact between the iris and trabecular meshwork as 
well as the possible presence of peripheral anterior synechiae 
(PAS), which leads to elevated intraocular pressure (IOP) 
without changes in the optic nerve head 4. The incidence of 
acute angle closure is the highest in Singapore, occurring an-
nually at 12.2 per 100,000 people over 30 years of age 5. The 
risk of its occurrence is a narrow angle (≤ 20°) 4. In 75% of 
cases, the pupillary block is the reason for its occurrence 6. 
Initial medication treatment is administered to prepare pa-
tients for LPI, which should be performed as soon as possi-
ble in all patients with APAC to remove the pupillary block 
and as a preventive measure for the fellow eye 7, 8. If IOP 
cannot be controlled, additional surgical treatment such as 
lens extraction or trabeculectomy (TTR) is indicated 9. LPI is 
the standard treatment of PACG, as well as the preventive 
treatment of APAC 10–12. Moreover, it reduces the risk of 
acute attack in the fellow eye 13–16. 

The aim of the study was to present the importance of 
LPI in patients with APAC preventing its progression to 
PACG and the occurrence of APAC in the fellow eyes. 

Methods 

The research was conducted as a retrospective cohort in-
terventional study, with the participants being both the study 
subjects and controls. The research included 40 patients who 
suffered unilateral APAC due to pupillary block aged 40 to 
79 years, admitted to the Clinic of Ophthalmology, University 
Clinical Center in Kragujevac, Serbia. The patients did not 
have glaucoma or glaucomatous optic neuropathy (GON) be-
fore APAC. All patients were monitored over 12 months after 
LPI, as presented in the research. The research was performed 
from 2017 to 2021, and it was approved by the Research Eth-
ics Committee of the University Clinical Center in Kraguje-
vac (No. 01-8678 from September 27, 2010). After hospital 
admission, all patients were first treated with systemic and lo-
cal drugs to achieve a reduction in IOP and improve corneal 
transparency, after which LPI was performed in the affected 
eye, and then a few days after, during hospitalization, the pa-
tients underwent prophylactic LPI in the healthy fellow eye. 

In all patients, the LPI procedure was performed using 
Nd:YAG laser (Carl Zeiss, Germany). The laser energy used 
during LPI ranged from 1.8 to 4.1 mJ. The laser application of 
1.8 mJ was insufficient, so the iridotomy opening was closed 
7 days after the intervention, and we had to repeat LPI with a 
higher energy level. That happened to another patient treated 
with 2.8 mJ, so there were 2 patients in whom LPI had to be 
repeated after 7 days due to iridotomy closure caused by low-
er laser energy used. 

To reduce iris thickness so that it can be perforated 
more easily, we applied Pilocarpine 2% (Pharmacy Zaječar, 
Serbia) and tetracaine hydrochloride 0.5% (Pharmacy 
Zaječar, Serbia) as the local anesthetic agent. Then, the 
Abraham lens (66-dioptre, 10 mm in diameter) was located 
with suitable hydroxypropyl-methylcellulose 2% gel (Gale-
na, Belgrade). The site of iridotomy was chosen where the 
iris appeared thinnest, at a non-perpendicular angle directed 
toward the peripheral retina, to avoid possible macular laser 
coagulation. 

The inclusion criteria were patients aged 40–79 years 
diagnosed with APAC with the pupillary block in one eye, 
ocular and periocular pain, nausea, vomiting, blurred vision 
with a halo effect surrounding a light source, IOP > 30 
mmHg, corneal edema, ciliary injection, a medium-wide un-
reactive pupil, shallow anterior chamber leading to a forward 
shift of the peripheral iris, gonioscopically confirmed irido-
trabecular contact in ≥ 3 quadrants, without glaucomatous 
change of the optic nerve head. The exclusion criteria were 
patients with APAC with GON, chronic angular glaucoma, 
secondary angle-closure glaucoma, previous intraocular sur-
gery, corneal disease, macular degeneration, diabetic reti-
nopathy, uveitis, patients on long-term anti-inflammatory 
therapy, and patients with cataract. All patients underwent a 
detailed ophthalmological examination – determination of 
the best-corrected visual acuity (VA), biomicroscopic exam-
ination, measuring IOP with the Goldmann applanation to-
nometer Digital Vision (Italy), fundus biomicroscopic exam-
ination with indirect ophthalmoscopy and +90 D lens, goni-
oscopy using a Goldmann 3 mirror lens, and automated static 
perimetry using the Humphrey Visual Field Analyzer, pro-
gram 30–2 threshold. In this research, we presented changes 
in the angle width, IOP values, and Cup/Disc ratio during the 
follow-up monitoring of both eyes. 

IOP values are easily measurable using the Goldmann 
applanation tonometer (GAT), mounted on a biomicroscope. 
IOP results are expressed in mmHg with the range from 10 
to 21 mmHg in healthy individuals. IOP measurements were 
taken after 7 days, 1 month, and then every 3 months during 
the follow-up period. 
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To perceive the anatomy of the angle, we performed a 
gonioscopy using a biomicroscope with the Goldmann con-
tact lens. The entire chamber angle was examined by 360-
degree rotation, and the contact lens was placed on the cor-
neal surface with the 1% methylcellulose solution. Gonio-
scopic angle width was graded in five categories from 0 
mean closed to 4 mean wide open based on the Shaffer grad-
ing system. 

The Vertical Cup/Disc value (Ver C/D rat) is useful in 
detecting glaucomatous damage. We determined it by exam-
ining the fundus by indirect ophthalmoscopy and the biomi-
croscope with a +90 D lens. The Ver C/D rat difference be-
tween both eyes and Ver C/D rat > 0.65 indicated glaucoma-
tous damage. The closer the values are to 1.0, the more se-
vere the damage. 

We performed automated static perimetry using the 
threshold 30-2 test on the Humphrey Visual Field Analyzer 
based on the mean defect (MD) indices and Glaucoma Hemi-
field Test (GHT) results outside normal limits. The visual 
half-field test evaluated by Humphrey perimetry was used to 
compare groups of corresponding points above and below 
the horizontal meridian and showed visual field results de-
noted as “within normal limits”, “outside normal limits”, and 
“threshold values”. When the values were “outside normal 
limits”, it was a sign of disease progression. 

Statistical data processing was carried out with the 
SPSS program, version 20.0. The results of p < 0.05 were 
considered statistically significant. Wilcoxon signed-rank 
test, contingency-table test, t-test for independent samples, 
and multivariate regression analysis were employed in the 
data processing.  

Results 

The research included 40 patients, 28 females and 12 
males, with a mean age of 65.8 ± 11.8 years. At the time of 
contacting a doctor, based on the Shaffer grading system, the 
width of the angle in the APAC-affected eye was 0.15 ± 0.36 
and 1.2 ± 0.41 in the fellow eye, and after 12 months, it was 
0.85 ± 0.36 in the affected eye and 1.9 ± 0.36 in the fellow 
eye (Z = -5.91, p < 0.01) (Table 1). 

The rates of MD progression and GHT results outside 
normal limits were found in 15 APAC-affected eyes (37.5%) 
of 9 females and 6 males. Disease progression was similar in 
both sexes (χ² = 0.51, df = 1, p > 0.05), and they were all pa-
tients with moderate glaucoma defects MD < 12 dB. From 

the moment of detection until the end of the follow-up peri-
od, the average MD values were at the level of moderate 
glaucomatous defects. GHT results outside normal limits 
were not found in any healthy fellow eyes until the end of the 
follow-up period covering the research. 

In 3 patients, there was a rise in IOP > 21 mmHg 7 days 
after LPI; after 6 months, IOP rose in other 4 patients, and 
after 12 months of follow-up, it rose in 7 additional patients, 
thus additional drug therapy was introduced, and in 3 of 
these patients, TTR was performed. There was no occurrence 
of cataracts during the follow-up period. 

IOP was statistically significantly higher in patients with 
disease progression from the beginning, before the start of 
treatment, measuring 60.1 ± 4.37 mmHg compared to 53.6 ± 
3.73 mmHg in patients without progression (t = -5.03, df = 
38, p < 0.01) and over the time of monitoring. After 7 days, it 
was 20.67 ± 3.89 mmHg in the eye with progression com-
pared to 17.52 ± 1.9 mmHg in the eye without progression (t 
= -2.93, df = 18.1, p < 0.05); after one month, the value was 
19.87 ± 3.2mmHg in the eye with progression compared to 
17.12 ± 2.26 in the eye without progression (t = -3.18, df = 
38, p < 0.05); after 3 months, it was 21.73 ± 3.45 mmHg in 
the eye with progression compared to 16.88 ± 1.83 mmHg in 
the eye without progression (t = -5.04, df = 38, p < 0.01); af-
ter 6 months, the value was 22.53 ± 2.75 mmHg in the eye 
with progression compared to 16.08 ± 1.5 mmHg in the eye 
without progression (t = -8.38, df = 19.1, p < 0.01); after 9 
months the value was 22.53 ± 2.59 mmHg in the eye with 
progression compared to 15.84 ± 1.57 mmHg in the eye with-
out progression (t = -10.21, df = 38, p < 0.01); after 12 
months the value measured was 23.4 ± 2.53 mmHg in the eye 
with progression compared to 14.92 ± 1.22 mmHg in the eye 
without progression (t = -14.29, df = 38, p < 0.01) (Table 2). 

After 3 months from the beginning of treatment, the 
Ver C/D rat was significantly higher in the eye with disease 
progression (t = -4, df = 14, p < 0.05). It increased over time, 
and it showed a statistically highly significant difference in 
relation to the eye without disease progression after 6 months 
(t = -8.26, df = 14, p < 0.01), after 9 months (t = -14.7, df = 
14, p < 0.01), and after 12 months of treatment (t = -19, df = 
14, p < 0.01) (Table 3). 

The largest number of patients, half of them (n = 20, 
50%), contacted doctors within 12 hrs of the onset of symp-
toms, while the smallest number of patients (n = 3, 7.5%) 
consulted doctors between 12 and 24 hrs. Between 24 and 
72 hrs of the onset of symptoms, 11 people contacted doc-

Table 1 
Changes in angle width in the acute primary angle 

closure affected and fellow eyes 

Period Affected eye Fellow eye p-value n = 40 n = 40 
Before treatment 0.15 ± 0.36 1.2 ± 0.41 < 0.01 
After 1 month 0.53 ± 0.36 1.51 ± 0.34 < 0.01 
After 4 months 0.83 ± 0.39 1.88 ± 0.34 < 0.01 
After 8 months 0.85 ± 0.36 1.9 ± 0.36 < 0.01 
After 12 months 0.85 ± 0.36 1.9 ± 0.36 < 0.01 

All values are expressed as mean ± standard deviation; Paired sample 
t-test, Wilcoxon rank test. 
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tors (n = 11, 27.5%), and 6 of them waited for more than 72 
hrs (n = 6, 15%), of which 3 patients (n = 3, 7.5%) under-
went TTR. Multivariate regression analysis showed that the 
length of time before consulting a doctor is the most im-
portant factor in the progression of the disease, along with 
the IOP values in the second place. 

There was neither increase above IOP normal values 
greater than 8 mmHg within 7 days after LPI nor the occur-
rence of later cataracts and other more serious complications 
during the follow-up period. 

Discussion 

APAC is one of the most urgent conditions in ophthal-
mology. Our research topic is particularly important in 
clinical work because it could save a lot of valuable time that 
is lost through diagnosing procedures. The research 
emphasizes the need for the reduction of high IOP values as 
soon as possible so that the cornea is transparent for timely 
LPI. Thus, well-maintained IOP values eliminate pupillary 
block and prevent APAC recurrence in the same eye as well 
as prophylactic LPI to prevent the occurrence of APAC in 
the fellow eye. The importance of timely care in terms of LPI 
performed in both eyes enables the prevention of disease 
progression to PACG. If LPI is not performed timely, irre-
versible vision loss occurs as a result, so it should be done as 
soon as possible, as the cornea is sufficiently clear because 
PACG is one of the leading causes of bilateral blindness in 
the world. 

Many studies evaluate the effects of LPI in patients 
with APAC. Some studies show its effect on the angle width 

in these patients, such as the study by Lim et al. 17, where the 
average angle width was 0.7 before and 1.1 after LPI. The 
values of 0.25 before and 1.22 after LPI were reported by 
Moghimi et al. 18 and 0.82 before and 0.95 after LPI by Ah-
madi et al. 11. In studies dealing with follow-up after LPI, a 
rise in IOP was reported in 21–47% of eyes within a window 
of 6 to 18 months according to Rao et al. 19. In two retrospec-
tive studies, additional treatment after LPI was necessary for 
56% of eyes after 50 months as reported by Rao et al. 19 and 
for 67% after 46 months in the study by Pandav et al. 20, pri-
marily drug therapy, while glaucoma surgery was performed 
in only 0–13% of patients, as Rao et al. 19 reported. This ad-
ditional treatment has been discussed in many studies, in-
cluding cataract surgery 20–24. Drug treatment alone is not 
sufficient in the cases of angular glaucoma. All patients must 
undergo LPI as soon as possible to remove the pupillary 
block. If IOP control cannot be maintained following LPI 
and drug treatment, additional surgical treatment such as lens 
extraction and/or TTR is required. TTR proved to be effec-
tive but has a higher risk for postoperative development of 
cataracts and the shallower anterior chambers. Lens extrac-
tion can deepen the anterior chamber and open the chamber 
angle, thus preventing angle closure and disease progression 
to PACG 25. Post-LPI eyes appeared to have a 47% lower 
risk of developing an acute attack or PAGG 13. Progression 
to PACG occurred in 28.5% of subjects with APAC, accord-
ing to the study by He et al. 26, which resulted from higher 
IOP values before the treatment, as reported by Rao et al. 19. 
Our research demonstrated the efficacy of LPI in most pa-
tients with APAC, while in 15 patients (37.5%) the disease 
progressed to PACG. Our results are similar to Lai et al. 27 

Table 2 
Changes in intraocular pressure (IOP) in the eyes 

without (A) and with (B) disease progression 

Period IOP (mmHg) p-value A (n = 25) B (n = 15) 
Before treatment 53.6 ± 3.73 60.1 ± 4.37 < 0.01 
After 7 days 17.52 ± 1.9 20.67 ± 3.89 < 0.05 
After 1 month 17.12 ± 2.26 19.87 ± 3.2 < 0.05 
After 3 months 16.88 ± 1.83 21.73 ± 3.45 < 0.01 
After 6 months 16.08 ± 1.5 22.53 ± 2.75 < 0.01 
After 9 months 15.84 ± 1.57 22.53 ± 2.59 < 0.01 
After 12 months 14.92 ± 1.22 23.4 ± 2.53 < 0.01 

All values are expressed as mean ± standard deviation; Independent 
samples t-test. 

Table 3 
Changes in the excavation of the optic nerve papilla in the eyes 

without (A) and with (B) disease progression 

Period Vertical Cup/Disc ratio p-value A (n = 25) B (n = 15)
After 3 months 0.4 ± 0.1 0.45 ± 0.05 < 0.05 
After 6 months 0.4 ± 0.1 0.53 ± 0.06 < 0.01 
After 9 months 0.4 ± 0.1 0.57 ± 0.05 < 0.01 
After 12 months 0.4 ± 0.1 0.65 ± 0.06 < 0.01 
Independent samples t-test; All values are expressed as mean ± 
standard deviation. 
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and show the disease progression to PACG in patients with 
higher IOP values at the beginning of the disease. In our re-
search, there was neither increase above IOP normal values 
greater than 8 mmHg within 7 days after LPI 16 nor the later 
occurrence and surgery of cataracts, which is another thera-
peutic option for patients with APAC 28, or other more seri-
ous complications during the follow-up period. The progres-
sion of the disease was mostly influenced by the duration of 
symptoms before consulting a doctor. Therefore, the longer 
the symptoms lasted, the worse the prognosis would get. 
Thus, trepano-trabeculectomy was performed in 3 patients 
who saw the doctor 72 hrs after the onset of symptoms, 
which is shorter than in the study by Aung et al. 29, where 
26.1% of patients had symptoms more than a week before 
seeing a doctor. The results in our research were similar to 
those in the study by Tan et al. 30, where the average duration 
of symptoms before presentation was 28.2 hrs, and 75% of 
patients consulted the doctor on the first day. Our retrospec-
tive interventional cohort study demonstrated the efficacy of 
LPI in patients with unilateral APAC in preventing progres-

sion to PACG, as well as the prophylactic role of LPI in the 
fellow eye. A study published by Singh and Rijal 9 showed 
the efficacy of LPI in 78% of eyes in which IOP was well 
maintained after LPI. The great importance of prophylactic 
treatment of LPI has also been pointed out in the studies by 
Weinreb and Moghimi 31 and Koh et al. 32. 

Conclusion 

LPI is of great importance in preventing the progression 
from APAC-affected eye to PACG and also the occurrence 
of APAC in the fellow eye. Its effectiveness is mostly affect-
ed by the duration of symptoms before visiting a doctor and 
the level of IOP before starting treatment. In addition to its 
efficacy, it proved to be safe since no serious complications 
followed the treatment throughout the period of monitoring. 

Conflict of interest 

The authors declare no conflict of interest. 

R E F E R E N C E S

1. Quigley HA, Broman AT. The number of people with glaucoma
worldwide in 2010 and 2020. Br J Ophthalmol 2006; 90(3):
262‒7.

2. Ohnell H, Bengtsson B, Heijl A. Making a correct diagnosis of
glaucoma: Data from EMGT. J Glaucoma 2019; 28(10):
859‒64.

3. Foster PJ, Johnson GJ. Glaucoma in China: how big is the prob-
lem? Br J Ophthalmol 2001; 85(11): 1277‒82.

4. Foster PJ, Aung T, Nolan WP, Machin D, Baasanhu J, Khaw PT, et
al. Defining "occludable" angles in population surveys: drain-
age angle width, peripheral anterior synechiae, and glaucoma-
tous optic neuropathy in east Asian people. Br J Ophthalmol
2004; 88(4): 486‒90.

5. Seah SK, Foster PJ, Chew PT, Jap A, Oen F, Fam HB, et al. Inci-
dence of acute primary angle-closure glaucoma in Singapore.
An island-wide survey. Arch Ophthalmol 1997; 115(11):
1436‒40.

6. Wang W, Song H, Liu Z. Computational Study on the Biome-
chanics of Pupil Block Phenomenon. Biomed Res Int 2019;
2019: 4820167.

7. Gupta R, Kumar R, Chauhan L. Anterior chamber morphology
changes in eyes with narrow angles by Scheimpflug imaging:
pilocarpine versus laser peripheral iridotomy. Int Ophthal-
mol 2021; 41(6): 2099–108.

8. Lachkar Y, Bouassida W. Drug-induced acute angle closure
glaucoma. Curr Opin Ophthalmol 2007; 18(2): 129‒33.

9. Singh P, Rijal AP. Effectivity of Nd Yag PI in treatment of
acute primary angle closure glaucoma. Nepal Med Coll J 2014;
16(1): 45‒9.

10. Liao C, Zhang J, Jiang Y, Huang S, Aung T, Foster PJ, et al. Long-
term effect of YAG laser iridotomy on corneal endothelium in
primary angle closure suspects: a 72-month randomised con-
trolled study. Br J Ophthalmol 2021; 105(3): 348–53.

11. Ahmadi M, Naderi Beni Z, Naderi Beni A, Kianersi F. Efficacy of
neodymium-doped yttrium aluminum garnet laser iridotomies
in primary angle-closure diseases: superior peripheral iridoto-
my versus inferior peripheral iridotomy. Curr Med Res Opin
2017; 33(4): 687–92.

12. Yan C, Han Y, Yu Y, Wang W, Lyu D, Tang Y, et al. Effects of
lens extraction versus laser peripheral iridotomy on anterior

segment morphology in primary angle closure suspect. Graefes 
Arch Clin Exp Ophthalmol 2019; 257(7): 1473–80.  

13. Kumar H, Mansoori T, Warjri GB, Somarajan BI, Bandil S, Gupta
V. Lasers in glaucoma. Indian J Ophthalmol 2018; 66(11):
1539–53.

14. Moghimi S, Bijani F, Chen R, Yasseri M, He MG, Lin SC, et al.
Anterior segment dimensions following laser iridotomy in
acute primary angle closure and fellow eyes. Am J Ophthalmol
2018; 186: 59–68.

15. Park HS, Kim JM, Shim SH, Kim HT, Bae JH, Choi CY, et al.
Diurnal intraocular pressure changes in eyes affected with
acute primary angle closure and fellow eyes after laser periph-
eral iridotomy. Jpn J Ophthalmol 2015; 59(5): 318–24.

16. Waisbourd M, Shafa A, Delvadia R, Sembhi H, Molineaux J, Hen-
derer J, et al. Bilateral Same-day Laser Peripheral Iridotomy in
the Philadelphia Glaucoma Detection and Treatment Project. J
Glaucoma 2016; 25(10): e821‒5.

17. Lim LS, Aung T, Husain R, Wu YJ, Gazzard G, Seah SK. Acute
primary angle closure: configuration of the drainage angle in
the first year after laser peripheral iridotomy. Ophthalmology
2004; 111(8): 1470‒4.

18. Moghimi S, Chen R, Johari M, Bijani F, Mohammadi M, Khoda-
bandeh A, et al. Changes in Anterior Segment Morphology Af-
ter Laser Peripheral Iridotomy in Acute Primary Angle Clo-
sure. Am J Ophthalmol 2016; 166: 133‒40.

19. Rao A, Rao HL, Kumar AU, Babu JG, Madhulata U, Arthi J, et
al. Outcomes of laser peripheral iridotomy in angle closure
disease. Semin Ophthalmol 2013; 28(1): 4‒8.

20. Pandav SS, Kaushik S, Jain R, Bansal R, Gupta A. Laser periph-
eral iridotomy across the spectrum of primary angle closure.
Can J Ophthalmol 2007; 42(2): 233‒7.

21. Gupta B, Angmo D, Yadav S, Dada T, Gupta V, Sihota R. Quanti-
fication of Iridotrabecular contact in primary angle-closure
disease. J Glaucoma 2020; 29(8): 681–8.

22. Pearce FC, Thomas R, Wong NJ, Walland MJ. Long-term progres-
sion after laser peripheral iridotomy in Caucasian primary an-
gle closure suspects. Clin Exp Ophthalmol 2018; 46(7): 828–
30.

23. Radhakrishnan S, Chen PP, Junk AK, Nouri-Mahdavi K, Chen TC.
Laser peripheral iridotomy in primary angle closure: a report

https://www.ncbi.nlm.nih.gov/pubmed/25799811
https://www.ncbi.nlm.nih.gov/pubmed/25799811
https://www.ncbi.nlm.nih.gov/pubmed/25799811
https://www.ncbi.nlm.nih.gov/pubmed/25799811
https://www.ncbi.nlm.nih.gov/pubmed/25799811


Vol. 80, No. 4 VOJNOSANITETSKI PREGLED Page 329 

Paunović S, et al. Vojnosanit Pregl 2023; 80(4): 324–329. 

by the American Academy of Ophthalmology. Ophthalmology 
2018; 125(7): 1110–20.  

24. Day AC, Cooper D, Burr J, Foster PJ, Friedman DS, Gazzard G, et 
al. Clear lens extraction for the management of primary angle 
closure glaucoma: surgical technique and refractive outcomes 
in the EAGLE cohort. Br J Ophthalmol 2018; 102(12): 
1658‒62. 

25. Baig N, Kam KW, Tham CC. Managing Primary Angle Closure 
Glaucoma - The Role of Lens Extraction in this Era. Open 
Ophthalmol J 2016; 10: 86‒93. 

26. He M, Jiang Y, Huang S, Chang DS, Munoz B, Aung T, et al. La-
ser peripheral iridotomy for the prevention of angle closure: a 
single-centre, randomized controlled trial. Lancet 2019; 
393(10181): 1609‒18. 

27. Lai J, Choy BN, Shum JW. Management of primary angle-
closure glaucoma. Asia Pac J Ophthalmol (Phila) 2016; 5(1): 
59–62.  

28. Husain R, Do T, Lai J, Kitnarong N, Nongpiur ME, Perera SA, et 
al. Efficacy of phacoemulsification alone vs phacoemulsifica-
tion with goniosynechialysis in patients with primary angle-

closure disease: a randomized clinical trial. JAMA Ophthalmol 
2019; 137(10): 1107–13. 

29. Aung T, Ang LP, Chan SP, Chew PT. Acute primary angle-
closure: long-term intraocular pressure outcome in Asian eyes. 
Am J Ophthalmol 2001; 131(1): 7‒12. 

30. Tan AM, Loon SC, Chew PT. Outcomes following acute prima-
ry angle closure in an Asian population. Clin Exp Ophthalmol 
2009; 37(5): 467‒72.  

31. Weinreb RN, Moghimi S. Prophylactic laser iridotomy in primary 
angle closure suspects. Lancet 2019; 393(10181): 1572‒4. 

32. Koh V, Keshtkaran MR, Hernstadt D, Aquino MCD, Chew PT, Sng 
C. Predicting the outcome of laser peripheral iridotomy for 
primary angle closure suspect eyes using anterior segment op-
tical coherence tomography. Acta Ophthalmol 2019; 97(1): 
e57‒e63. 

 
Received on March 20, 2021  

Revised on May 29, 2022 
Accepted May 30, 2022 
Online First June 2022

 
 




