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Abstract

Individuals with segmental corneal opacities benefit from improved vision due to the clean entrance pupil created by optical 
iridectomy. In situations where keratoplasty is not an option, a region of clear peripheral cornea can produce retinal images 
that are consistent with good visual acuity. Studies evaluating the visual outcomes after postoperative optical iridectomy have 
produced encouraging findings. After the iris tissue that was impeding light transmission through the cornea is removed, 
patients have improved visual acuity. A notable reduction in visual disturbances such halos, glare, and blurry vision were also 
observed. Cases include in this study are less than five years old. This study aims to explore the impact of optical iridectomy on 
the quality of life of patients with central corneal opacity. Individuals with glaucoma who have bilateral corneal opacities, Peter’s 
anomaly and patients receiving optical iridectomy following glaucoma pressure management were included in this study. IOP 
needs to be monitored carefully, especially in children whose anterior chambers are shallow or flat. When a patient has bilateral 
central corneal opacity, one of the greatest ways to prevent amblyopia is through optical iridectomy. This study showed that with 
the result of successful of optical iridectomy procedure, there is a significant improvement in visual acuity in patients where 
keratoplasty is not possible.
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Introduction

The cornea is a transparent, avascular tissue that serves 
as an anti-infection structural barrier for the eye [1]. 

Cornea contributes to two-third of the refractive power 
of the eye. In both the superior and inferior cornea, the 
limbus is widest. The cornea is aspheric and convex. The 
cornea’s thickness gradually increases from the center to 
the periphery [2]. Corneal opacity is the loss of the cornea’s 
natural transparency. The individuals may have hazy corneas 
from birth or develop them shortly after. Sclerocornea, ears 
in Descemet membrane (usually due to forceps trauma 
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or congenital glaucoma), ulcers (infection), metabolic 
(e.g., mucopolysaccharidosis), peters anomaly, edema 
(e.g., congenital hereditary endothelial dystrophy [CHED], 
posterior polymorphous dystrophy, congenital hereditary 
stromal dystrophy [CHSD], glaucoma), and dermoid are 
among the differential diagnosis for congenital corneal 
opacities. The acronym STUMPED can help with recalling 
these diagnoses [3].

The most effective treatment for corneal opacity is 
penetrating keratoplasty. However, there is a very high risk of 
transplant rejection and failure in eyes with extensive deep 
corneal vascularization. Once more, the problems associated 
with keratoplasty are made worse by the lack of high-quality 
donor tissue in the face of rising demand, especially in this 
region of the world [4].

Different approaches might be used to manage a central 
corneal opacity. Good visual outcomes have been observed 
when rigid gas-permeable contact lenses are used to treat 
nebular or macular corneal opacities [5,6]. The purpose of 
adopting rigid gas-permeable contact lenses for these types 
of opacities is to replace the cornea’s unevenly scarred 
surface with the contact lens’s optically regular surface. 
However, in cases of leucomatous corneal opacities, a 
contact lens may not be able to improve the visual outcome. 
Eyes with congenital or acquired central corneal opacity, an 
optical sector iridectomy has been successfully carried out 
with comparatively satisfactory visual outcomes [4]. Patients 
suffering from segmental corneal opacities can see better 
thanks to optical iridectomy, which produces a clear entrance 
pupil. Where keratoplasty is not an option, a region of clear 
peripheral cornea can yield retinal pictures consistent 
with acceptable visual acuity. Promising results have been 
reported from studies examining the visual outcomes 
following postoperative optical iridectomy. Patients benefit 
from increased visual acuity as a result of better light 
transmission through the cornea due to the removal of the 
iris tissue that was obstructing it. A considerable decrease in 
visual disturbances such glare, halos, and fuzzy vision is felt 
by many people [4].

The children had anterior segment anomalies and partial 
corneal opacity at birth, but no cataract (Peter’s anomaly 
type 1). The corneal scar in each affected eye was off-center 
and encroached on the visual axis. Glaucoma, if present, 
was managed medically or surgically, and then each eye 
underwent an optical iridectomy (instead of a penetrating 
keratoplasty). Following surgery, all patients were able to 
fixate and follow around the opacity. Optical iridectomy 
should be considered in certain cases of congenital corneal 
opacities. The purpose of this study is to assess the results of 
optical iridectomy in children with corneal opacities.

Case Presentations

Case 1
A one-year-old male reported to general OPD at AL SHIFA 
TRUST EYE HOSPITAL with Peter’s anomaly type 1 with 
central corneal opacity and adherent leucoma in both eyes. 
Iris atrophy is present temporally. The patient has central 
opacity and a rather clear peripheral cornea. The visual 
axis was hindered by opacity, thus the patient had bilateral 
optical iridectomy. Iridectomy performed in the lower 
temporal quadrant. Before performing OI, axial lengths were 
measured to be 15.8mm in both eyes. The fundus appeared 
to be free of defects. IOP was 9 in the right eye and 14 in the 
left eye. Prior to OI, the patient’s visual acuity was limited 
to light perception in three of the four quadrants. Following 
surgery, the patient’s visual acuity was evaluated binocularly 
with lea gratings and found to be 2.00cpm. A six-month 
follow-up was provided, along with a visual stimulation task. 
The patient’s visual state had improved after six months; 
now, their visual acuity is 8.00cpcm with lea gratings. Patient 
retinoscopy with Cyclopean 1% performed -4.00\+3.00*90 
in R.E. and -2.00DS in L.E with photo brown filter is advised. 
The patient’s IOP in B.E. was 14. At the six-month follow-up, 
the patient’s visual acuity was 6\192 in R.E. and 6\38 in L.E.; 
their IOP was 16 in R.E. and 18 in L.E. The visual acuity on the 
most recent follow-up is 6\192 in R.E. and 6\24 in L.E. IOP 
was 12 in both eyes. Retinoscopy was performed and new Rx 
in R.E only, -1.00\-1.00*90. 

Case 2
An OPD visit at ALSHIFA TRUST EYE HOSPITAL revealed that 
the two year old male patient had corneal opacities in both 
eyes along with sclerocornea, microcornea and cornea plana. 
IOP was somewhat elevated in L.E at 23 and 18 in R.E. Fundus 
exhibited no visible defects and the cup disc ratio was 0.1. 
The patient had bilateral lea gratings and visual status was 
4.00cpcm.Timilol 0.5% and dorzolamide 2% were prescribed 
to patient. The patient’s IOP was monitored and to avoid 
amblyopia, optical iridectomy was recommended. The lower 
nasal quadrant is the site of a bilateral optical iridectomy. 
Visual acuity was measured as 6\60 in R.E and 6\48 in L.E 
with Cardiff acuity cards. Retinoscopy with cyclopean 1% 
was done as a follow up procedure six months later, and RX 
+4.00/-4.00*180 in R.E and +3.5/-4.00*180 in L.E given. IOP 
measured by tonopen was normal in both eyes, 16 in R.E and 
18 in L.E. Tasks including visual stimulation and pressure 
lowering medication continue. At the subsequent follow up, 
patient visual acuity on the ETDRS measured 6\60 in R.E and 
6\30 in L.E, with an IOP 14 in both eyes. After the most recent 
follow-up, new RX given after performing retinoscopy new 
prescription was +2.00\-5.5*165 for R.E and +1.5\-5.00*15 
for L.E. Patient’s IOP was 11at the time of last visit, and their 
visual acuity scores were 6\60 in R.E and 6\24 in L.E.
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Discussion

In a comparative analysis of Peter’s anomaly, Donoso Rojas 
and colleagues found that patients who had peripheral 
iridectomy had the best prognosis, where as those who had 
PKP performed had the worst prognosis [7]. Management 
of the corneal opacity is critical in Peter’s anomaly [8]. 
Penetrating keratoplasty has long been the standard 
procedure and the most common reason for full-thickness 
grafts in newborns and young children. Graft success rates 
in Peter’s anomaly are low, with only 50-70% at 1 year 
and 30% at 5-10 years [9-11]. The younger the patient 
is when penetrating keratoplasty is performed, the more 
technically difficult the procedure is due to thinner corneas, 
scleral collapse, lens anteriorization, and positive vitreous 
pressure. Furthermore, there is a larger inflammatory 
response following surgery, increasing the likelihood of early 
suture loosening, which can lead to infection and rejection. 
Furthermore, with Peter’s abnormality, other anomalies 
such as limbal stem cell deficit, corneal staphyloma, 
microphthalmia, and aniridia might complicate surgery 
and increase the chance of graft rejection and failure [12-
14]. Keratoprostheses have been used in Peter’s anomaly, 
particularly after several failed penetrating keratoplasties 
[9]. Keratoprostheses are more prone to complications than 
standard full-thickness grafts, including glaucoma, retinal 
detachment, retroprosthetic membranes, endophthalmitis, 
and even implant extrusion [15]. Descemets stripping, with 
or without endothelial keratoplasty, has been reported in 
more recent times [16,17]. Lastly, an optical iridectomy to 
create a second iris opening or to enlarge the visual axis 
surrounding the corneal irregularity is a feasible treatment 
if there is a visible region of the cornea. Although an optical 
iridectomy may not have the same visual potential as a 
successful graft treatment, it does not increase the risk of 
glaucoma or carry the risk of rejection. Sclerocornea, as 
opposed to Peter’s abnormality, is characterized by diffuse or 
peripheral opacification of the cornea as a result of the lack 
of limbal stem cells and corneo-scleral demarcation [18,19]. 
Furthermore, the stromal collagen fibers may have uneven 
diameters and chaotic arrangements, resulting in decreased 
tissue transparency, as well as abnormalities or even the 
absence of both Bowmans and Descemets layers [20]. Since 
type I collagen makes up the majority of these fibers, it is 
likely that the cornea, rather than the sclera, where type 
III collagen is more prevalent, is where they originated 
[18,21]. Additionally, the anterior and mid-stroma may 
contain blood veins originating from the conjunctiva and 
episclera [20]. Together with anterior segment anomalies 
such iridocornal adhesions, iris hypoplasia with corectopia, 
posterior embryotoxon, trabeculodysgenesis, cataracts, and 
congenital aphakia, these corneal findings may also coexist 
[18]. Furthermore, sclerocornea frequently coexists with the 
spectrum of microphthalmia, coloboma, and anophthalmia 

(MAC) [22]. The magnitude, laterality, and other related 
ocular defects all influence how corneal opacification in 
sclerocornea is managed [19]. Diffuse corneal involvement 
presents comparable issues as Peters Anomaly. Penetrating 
keratoplasty is associated with a significant risk of rejection 
and failure in newborns and young children, particularly in 
those with limbal stem cell deficit [12-14]. Success rates at 
one year vary between 30-70% and decrease over time [11]. 
If anterior segment OCT or ultrasound biomicroscopy reveal 
an intact endothelial cell and Descemets layer, deep anterior 
lamellar keratoplasty (DALK) may be a viable alternative. 
While DALK reduces the likelihood of failure and rejection, 
the endothelial cell layer is frequently involved in many of 
these scenarios. Furthermore, executing DALK in these 
eyes can be hampered by tissue anomalies that cause full 
thickness perforation and necessitate conversion to a full-
thickness transplant [23]. If there is a clearer portion of the 
cornea, an optical iridectomy can also be done to improve 
visual function [24,25]. Amblyopia is difficult to overcome 
in unilateral situations and should be evaluated before 
attempting any operation.

Individuals with sclerocornea are more likely to develop 
glaucoma due to the shallow to flat anterior chamber and 
trabeculodysgenesis [26]. Accurate IOPs can be difficult 
to get, as with Peter’s anomaly. The look of the cornea and 
sclera, particularly thinning owing to buphthalmos, may 
be the primary indicator that IOP is high. While medical 
treatment should be attempted first, many of these eyes 
require IOP reduction surgery. Angle surgery is frequently 
not possible in these eyes due to a restricted or closed angle. 
GDD implantation may be required, but, as with Peter’s 
abnormality, intraocular tube placement may be challenging 
because to the shallow anterior chamber and poor vision 
[27,28]. Thus, GDD placement may need to be paired with 
endoscopic lensectomy and vitrectomy to ensure optimal 
visualization and tube placement more posteriorly [28,29]. 
Sclerocornea is not the same as Peter’s anomaly, but the 
management is comparable. Conservative management 
may be appropriate, particularly in unilateral or moderate 
instances. For bilateral instances, a multidisciplinary 
approach comprising cornea, glaucoma, retina, and pediatric 
ophthalmology specialists is critical to achieving the best 
results.

Optical iridectomy seeks to restore ambulatory vision to 
patients who would otherwise be severely amblyopic if not 
operated on. In our circumstances, both patients had bilateral 
OI and saw significant visual improvement, particularly in 
the left eye. One patient had only light perception and scored 
6\192 in R.E. and 6\24 in L.E. on ETDRS. Similarly, in the 
second case, visual acuity improved dramatically. Although 
IOP is high in the second case prior to surgery, visual 
improvement is greater in the left eye than in the right. If 
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these patients are left alone without any intervention, they 
will develop severe amblyopia. Our patients experienced no 
intraoperative or postoperative problems. One essential to the 
effectiveness of this procedure is the preoperative selection 
of the iridectomy site to locate the area with the most clear 
cornea. Previous research has indicated that the long-term 
optical and anatomical success of penetrating keratoplasty in 
extremely young patients is highly controversial.

Acknowledgements 

We would like to extend our sincere gratitude to all the 
patients and their attendants for their cooperation in 
collecting data. We appreciate the collective efforts and 
dedication of our team members, which have resulted in a 
comprehensive and informative case report. Your hard work 
and collaboration have made this project a success.

References

1.	 DelMonte DW, Kim T (2011) Anatomy and physiology of 
the cornea. J Cataract Refract Surg 37(3): 588-598.

2.	 Vajpayee RB, Sharma N, Dada T, Pushker N (1999) 
Optical sector iridectomy in corneal opacities. Cornea 
18(3): 262-264.

3.	 Kanpolat A, Ciftçi OU (1995) The use of rigid gas 
permeable contact lenses in scarred corneas. CLAO J 
21(1): 64-66.

4.	 Boghani S, Cohen EJ, Jones-Marioneaux S (1991) Contact 
lenses after corneal lacerations. CLAO J 17(3): 155-158.

5.	 Titiyal JS, Das A, Dada VK, Tandon R, Ray M, et al. (2001) 
Visual performance of rigid gas permeable contact lenses 
in patients with corneal opacity. CLAO J 27(3): 163-165.

6.	 Kok JH, Smulders F, van Mil C (1991) Fitting of aspheric 
high gas-permeable rigid contact lenses to scarred 
corneas. Am J Ophthalmol 112(2): 191-194.

7.	 Rojas RD, Garin JPL, Urrutia GJ (2022) Long-term 
experience and Visual Acuity outcomes in Peters 
Anomaly cases. Arch Soc Esp Oftalmol (Engl Ed) 97(1): 
3-8.

8.	 Bhandari R, Ferri S, Whittaker B, Liu M, Lazzaro DR 
(2011) Peters anomaly: review of the literature. Cornea 
30(8): 939-944.

9.	 Dolezal KA, Besirli CG, Mian SI, Sugar A, Moroi SE, et al. 
(2019) Glaucoma and cornea surgery outcomes in Peters 
anomaly. Am J Ophthalmol 208: 367-375.

10.	 Rao KV, Fernandes M, Gangopadhyay N, Vemuganti 

GK, Krishnaiah S, et al. (2008) Outcome of penetrating 
keratoplasty for Peters anomaly. Cornea 27(7): 749-753.

11.	 Lowe MT, Keane MC, Coster DJ, Williams KA (2011) The 
outcome of corneal transplantation in infants, children, 
and adolescents. Ophthalmol 118(3): 492-497.

12.	 Kurilec JM, Zaidman GW (2014) Incidence of Peter’s 
anomaly and congenital corneal opacities interfering 
with vision in the United States. Cornea 33(8): 848-850.

13.	 Yang LL, Lambert SR (2001) Peters’ anomaly. A synopsis 
of surgical management and visual outcome. Ophthalmol 
Clin North Am 14(3): 467-477.

14.	 Chang JW, Kim JH, Kim SJ, Yu YS (2012) Long-term 
clinical course and visual outcome associated with 
Peters’ anomaly. Eye (Lond) 26(9): 1237-1242.

15.	 Aldave AJ, Kamal KM, Vo RC, Yu F (2009) The Boston type 
I keratoprosthesis: improving outcomes and expanding 
indications. Ophthalmol 116(4): 640-651.

16.	 Liu YC, Soh YQ, Kocaba V, Mehta JS (2022) Selective 
endothelial removal: a case series of a phase I/II surgical 
trial with long-term follow up. Front Med 9: 901187.

17.	 Ramappa M, Chaurasia S, Mohamed A, Mandal AK, 
Edward DP, et al. (2023) Selective endothelialectomy in 
Peters anomaly: a novel surgical technique and its clinical 
outcomes in children. Cornea 41(12): 1477-1486.

18.	 Harissi-Dagher M, Colby K (2008) Anterior segment 
dysgenesis: Peter’s anomaly and sclerocornea. Int 
Ophthalmol Clin 48(2): 35-42.

19.	 Nischal KK (2015) Genetics of congenital corneal 
opacification-impact on diagnosis and treatment. Cornea 
34(Suppl 10): S24-34.

20.	 Ma DH, Yeh LK, Chen HC, Chang AM, Ho YJ, et al. (2014) 
Epithelial phenotype in total sclerocornea. Mol Vis 20: 
468-479.

21.	 Kanai A, Wood TC, Polack FM, Kaufman HE (1971) The 
fine structure of sclerocornea. Investig Ophthalmol Vis 
Sci 10(9): 687-694.

22.	 Quiroz-Casian N, Chacon-Camacho OF, Barragan-Arevalo 
T, Nava-Valdez J, Lieberman E, et al. (2018) Sclerocornea-
microphthalmia-aphakia complex: description of two 
additional cases associated with novel FOXE3 mutations 
and review of the literature. Cornea 37(9): 1178-1181.

23.	 Sharma N, Agarwal R, Jhanji V, Bhaskar S, Kamalakkannan 
P, et al. (2020) Lamellar keratoplasty in children. Surv 
Ophthalmol 65(6): 675-690.

https://academicstrive.com/JOSO/
https://academicstrive.com/submit-manuscript.php
https://academicstrive.com/JOSO/
https://pubmed.ncbi.nlm.nih.gov/21333881/
https://pubmed.ncbi.nlm.nih.gov/21333881/
https://pubmed.ncbi.nlm.nih.gov/10336025/
https://pubmed.ncbi.nlm.nih.gov/10336025/
https://pubmed.ncbi.nlm.nih.gov/10336025/
https://pubmed.ncbi.nlm.nih.gov/7712611/
https://pubmed.ncbi.nlm.nih.gov/7712611/
https://pubmed.ncbi.nlm.nih.gov/7712611/
https://pubmed.ncbi.nlm.nih.gov/1893536/
https://pubmed.ncbi.nlm.nih.gov/1893536/
https://pubmed.ncbi.nlm.nih.gov/11506443/
https://pubmed.ncbi.nlm.nih.gov/11506443/
https://pubmed.ncbi.nlm.nih.gov/11506443/
https://pubmed.ncbi.nlm.nih.gov/1867304/
https://pubmed.ncbi.nlm.nih.gov/1867304/
https://pubmed.ncbi.nlm.nih.gov/1867304/
https://pubmed.ncbi.nlm.nih.gov/35027142/
https://pubmed.ncbi.nlm.nih.gov/35027142/
https://pubmed.ncbi.nlm.nih.gov/35027142/
https://pubmed.ncbi.nlm.nih.gov/35027142/
https://pubmed.ncbi.nlm.nih.gov/21448066/
https://pubmed.ncbi.nlm.nih.gov/21448066/
https://pubmed.ncbi.nlm.nih.gov/21448066/
https://pubmed.ncbi.nlm.nih.gov/31470000/
https://pubmed.ncbi.nlm.nih.gov/31470000/
https://pubmed.ncbi.nlm.nih.gov/31470000/
https://pubmed.ncbi.nlm.nih.gov/18650657/
https://pubmed.ncbi.nlm.nih.gov/18650657/
https://pubmed.ncbi.nlm.nih.gov/18650657/
https://pubmed.ncbi.nlm.nih.gov/20932584/
https://pubmed.ncbi.nlm.nih.gov/20932584/
https://pubmed.ncbi.nlm.nih.gov/20932584/
https://pubmed.ncbi.nlm.nih.gov/24977984/
https://pubmed.ncbi.nlm.nih.gov/24977984/
https://pubmed.ncbi.nlm.nih.gov/24977984/
https://pubmed.ncbi.nlm.nih.gov/11705147/
https://pubmed.ncbi.nlm.nih.gov/11705147/
https://pubmed.ncbi.nlm.nih.gov/11705147/
https://pubmed.ncbi.nlm.nih.gov/22744393/
https://pubmed.ncbi.nlm.nih.gov/22744393/
https://pubmed.ncbi.nlm.nih.gov/22744393/
https://pubmed.ncbi.nlm.nih.gov/19243830/
https://pubmed.ncbi.nlm.nih.gov/19243830/
https://pubmed.ncbi.nlm.nih.gov/19243830/
https://pubmed.ncbi.nlm.nih.gov/35966874/
https://pubmed.ncbi.nlm.nih.gov/35966874/
https://pubmed.ncbi.nlm.nih.gov/35966874/
https://pubmed.ncbi.nlm.nih.gov/36198649/
https://pubmed.ncbi.nlm.nih.gov/36198649/
https://pubmed.ncbi.nlm.nih.gov/36198649/
https://pubmed.ncbi.nlm.nih.gov/36198649/
https://pubmed.ncbi.nlm.nih.gov/18427259/
https://pubmed.ncbi.nlm.nih.gov/18427259/
https://pubmed.ncbi.nlm.nih.gov/18427259/
https://pubmed.ncbi.nlm.nih.gov/26352876/
https://pubmed.ncbi.nlm.nih.gov/26352876/
https://pubmed.ncbi.nlm.nih.gov/26352876/
https://pubmed.ncbi.nlm.nih.gov/24744607/
https://pubmed.ncbi.nlm.nih.gov/24744607/
https://pubmed.ncbi.nlm.nih.gov/24744607/
https://pubmed.ncbi.nlm.nih.gov/4937656/
https://pubmed.ncbi.nlm.nih.gov/4937656/
https://pubmed.ncbi.nlm.nih.gov/4937656/
https://pubmed.ncbi.nlm.nih.gov/29878917/
https://pubmed.ncbi.nlm.nih.gov/29878917/
https://pubmed.ncbi.nlm.nih.gov/29878917/
https://pubmed.ncbi.nlm.nih.gov/29878917/
https://pubmed.ncbi.nlm.nih.gov/29878917/
https://pubmed.ncbi.nlm.nih.gov/32305350/
https://pubmed.ncbi.nlm.nih.gov/32305350/
https://pubmed.ncbi.nlm.nih.gov/32305350/


5

https://academicstrive.com/JOSO/ https://academicstrive.com/submit-manuscript.php

Journal of Ocular Sciences and Ophthalmology

24.	 Spierer O, Cavuoto KM, Suwannaraj S, McKeown CA, 
Chang TC (2018) Outcome of optical iridectomy in Peters 
anomaly. Graefes Arch Clin Exp Ophthalmol 256(9): 
1679-1683.

25.	 Rajagopal RN, Fernandes M (2023) Peter’s anomaly: 
novel non-invasive alternatives to penetrating 
keratoplasty. Semin Ophthalmol 38(3): 275-282.

26.	 Plaisancié J, Ragge NK, Dollfus H, Kaplan J, Lehalle D, 
et al. (2018) FOXE3 mutations: genotype-phenotype 
correlations. Clin Genet 93(4): 837-845.

27.	 Ozgonul C, Besirli CG, Bohnsack BL (2017) Combined 
vitrectomy and glaucoma drainage device implantation 

surgical approach for complex pediatric glaucomas. J 
AAPOS 21(2): 121-126.

28.	 Jacobson A, Besirli CG, Bohnsack BL (2022) Outcomes of 
combined endoscopic vitrectomy and posteriorly placed 
glaucoma drainage devices in pediatric patients. BMC 
Ophthalmol 22(1): 149.

29.	 Thompson AC, Thompson MO, Lim ME, Freedman 
SF, Enyedi LB (2018) Microphthalmia, dermal 
aplasia, and sclerocornea syndrome: endoscopic 
cyclophotocoagulation in the management of congenital 
glaucoma. J Glaucoma 27(1): e7-e10.

https://academicstrive.com/JOSO/
https://academicstrive.com/submit-manuscript.php
https://academicstrive.com/JOSO/
https://pubmed.ncbi.nlm.nih.gov/29705837/
https://pubmed.ncbi.nlm.nih.gov/29705837/
https://pubmed.ncbi.nlm.nih.gov/29705837/
https://pubmed.ncbi.nlm.nih.gov/29705837/
https://pubmed.ncbi.nlm.nih.gov/36788651/
https://pubmed.ncbi.nlm.nih.gov/36788651/
https://pubmed.ncbi.nlm.nih.gov/36788651/
https://pubmed.ncbi.nlm.nih.gov/29136273/
https://pubmed.ncbi.nlm.nih.gov/29136273/
https://pubmed.ncbi.nlm.nih.gov/29136273/
https://pubmed.ncbi.nlm.nih.gov/28254440/
https://pubmed.ncbi.nlm.nih.gov/28254440/
https://pubmed.ncbi.nlm.nih.gov/28254440/
https://pubmed.ncbi.nlm.nih.gov/28254440/
https://pubmed.ncbi.nlm.nih.gov/35365117/
https://pubmed.ncbi.nlm.nih.gov/35365117/
https://pubmed.ncbi.nlm.nih.gov/35365117/
https://pubmed.ncbi.nlm.nih.gov/35365117/
https://pubmed.ncbi.nlm.nih.gov/29088057/
https://pubmed.ncbi.nlm.nih.gov/29088057/
https://pubmed.ncbi.nlm.nih.gov/29088057/
https://pubmed.ncbi.nlm.nih.gov/29088057/
https://pubmed.ncbi.nlm.nih.gov/29088057/

	_GoBack
	Abstract
	Introduction
	Case Presentations
	Case 1
	Case 2

	Discussion
	Acknowledgements 
	References

