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The iridocorneal endothelial syndrome encompasses a spectrum of ocular

disorders predominantly affecting one eye in young to middle-aged women,

typically without a familial predisposition. The hallmark feature of iridocorneal

endothelial syndrome is the migration of corneal endothelial cells towards the

iridocorneal angle and onto the iris. This syndrome comprises three distinct clinical

variations: progressive essential atrophy of the iris (including corectopia, iris atrophy,

or iris hole), Chandler syndrome (characterized by corneal edema with mild to

absent changes in the iris), and Cogan-Reese syndrome (manifesting as nodular

pigmented lesions on the front surface of the iris). In cases involving corneal

manifestations, such as corneal edema or decompensation, options like

Descemet’s stripping automated endothelial keratoplasty and Descemet

membrane endothelial keratoplasty may be considered for optimal management.

For instance, conditions affecting the iris, such as an iris cavity, multiple pupils, or

photophobia, may make femtosecond-assisted keratopigmentation a treatment

option. In cases of glaucoma secondary to iridocorneal endothelial syndrome,

trabeculectomy with mitomycin C and the implantation of a glaucoma drainage

device have been shown to reduce intraocular pressure effectively. At the same

time, retrocorneal membrane interception-enhanced peripheral iridectomy has

demonstrated significant efficacy.
KEYWORDS

iridocorneal endothelial syndrome, progressive iris atrophy, Chandler syndrome,
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1 Introduction

The iridocorneal endothelial (ICE) syndrome encompasses a collection of ocular disorders,

initially proposed by Eagle and Yanoff in 1979 (1). Consequently, ICE mainly occurs

unilaterally in young women without a family history (2, 3). While ICE syndrome is

relatively uncommon in children, there are few reports that have documented its

occurrence in the pediatric population (4–7). The hallmark of ICE syndrome is the

migration of corneal endothelial cells towards the iridocorneal angle and onto the iris (8).

Thus, ICE is commonly associated with glaucoma, either due to the obstruction of the angle by
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the proliferating cells or the contraction of their basement membrane

over the iris. As such, this results in peripheral traction of the iris and

potential development of peripheral anterior synechiae (PAS) (8).

The most significant clinical findings in ICE syndrome are the

pathological elements observed in the endothelium, particularly the

presence of “the ICE cell” (1, 8). These cells exhibit abnormal

enlargement and increased pleomorphism (1, 8 , 9) .

Immunohistochemistry studies have demonstrated the expression of

vimentin and cytokeratin, which are typical of epithelial cells (10).

Abnormal endothelial cells may increase the risk of corneal edema and

decompensation, and they may also migrate posteriorly. Consequently,

this leads to the formation of a membrane that extends to cover

adjacent structures, such as the iris and trabecular meshwork (11).

Moreover, membrane contraction leads to iris changes, iridotrabecular

synechiae, corectopia with the pupil being drawn towards the area

where the synechiae are most widespread, and to secondary angle-

closure glaucoma (11, 12).

Therefore, the ICE syndrome encompasses three clinical

variants: progressive essential atrophy of the iris (including

corectopia, iris atrophy, or iris hole), Chandler syndrome

(characterized by corneal edema with mild to absent iris change),

and Cogan-Reese syndrome (manifesting nodular pigmented

lesions on the anterior surface of the iris) (13).
2 Etiology

The pathogenesis of ICE is not fully understood, and several

hypotheses have been proposed. Among the proposed pathogenic

mechanisms, the neural crest theory suggests that ICE is associated

with the abnormal proliferation of neural crest cells (14). The

membrane theory, proposed in 1978, suggests that the initial

pathological insult is characterized by corneal endothelial

degeneration. Subsequently, this condition progresses to the

abnormal over-proliferation of the endothelial membrane

surrounding the iridocorneal angle. The contraction of the

endothelial membrane, along with the resulting obstruction of the

trabecular meshwork, leads to structural alterations in the iris,

secondary glaucoma, and ectropion uveae (15). Another pathogenic

mechanism, regarded as a viral trigger factor, was proposed when

herpes simplex virus DNA was detected in ICE samples (16). In

recent study, Findings from multiple sequencing assays uniformly

demonstrate that there is no convincing evidence to support viral

infection in ICE syndrome. Nevertheless, the transcriptional analysis

of ICE cells indicates a suppressed immune response (17).
3 Clinical presentation and
characteristics

3.1 Chandler syndrome

Chandler syndrome (CS) is defined by unilateral reduced vision,

corneal edema, epithelial bullae, a distinctive appearance of the
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corneal endothelium resembling hammered silver (Figure 1B),

normal intraocular pressure (IOP) at initial examination, and

slight iris atrophy (8). Compared to other types of ICE syndrome,

CS typically involves less damage to the iris; however, it is frequently

observed that the pupil shows ectopia (Figure 1A). When the

diagnosis is made at advanced stages, more noticeable iris

anomalies may be present, and areas of atrophy can be observed.

However, these typically do not result in a complete iris hole (11).

Auxiliary examination plays an irreplaceable role in the clinical

diagnosis of ICE. Specular microscopy reveals the presence of ICE

cells, characterized by a distinctive pattern of dark-light reversal (9,

18, 19). Notably, the cell surface appears dark rather than light,

often exhibiting a centrally located, highly reflective nucleus. In

contrast, the intercellular junctions appear light instead of dark

(Figure 1C). Four different patterns of ICE cell distribution have

been identified in the cornea. In “complete ICE,” the normal

endothelium is entirely replaced by ICE cells. In “partial ICE (+),”

ICE cells replace some of the endothelium, with the remaining

portion consisting of small cells. In “partial ICE (–)”, ICE cells

replace part of the endothelium. Still, the remaining portion consists

of enlarged cells. Lastly, “scattered ICE” refers to individual or small

clusters of ICE cells dispersed among normal endothelial cells (18,

20). In the setting of corneal edema, the specular microscope cannot

adequately visualize the endothelial changes. However, revealing

hyperreflective nuclei, confocal microscopy can still detect

epithelioid endothelial cells while maintaining the tissue

organization of the corneal endothelium and without the presence

of inflammatory cells (21–23) (Figure 1D). Confocal microscopy

also reveals two distinct patterns of alterations in the epithelioid-

like endothelial cells in ICE syndrome: 1. The cells exhibit relatively

regular size and shape, resembling normal endothelial cells.

However, these are accompanied by a loss of normal hexagonality

and prominent, uniform nuclei arranged in a “cobblestone-like”

pattern at the center. 2. The endothelial cells display more irregular

size and shape, with hyperreflective nuclei of diverse shapes located

near the cell boundaries. The stromal nerves seem to exhibit a

pseudo-thickening in comparison to the unaffected side (22, 23).

Other imaging techniques, such as ultrasound biomicroscopy and

anterior-segment optical coherence tomography (AS-OCT), can

also be utilized to evaluate the angles in instances of ICE

syndrome accompanied by corneal edema (22, 24).
3.2 Progressive iris atrophy

Progressive iris atrophy (PIA) is a disease that progresses slowly

over time. Typically, the first clinical occurrence is the development

of focal PAS (25). Consequently, proliferation of endothelial cells

may play a role in the development of focal adhesions in a

previously unobstructed angle, leading to further complications

such as increased intraocular pressure and iris retraction (8)

(Figures 2A, B). The clinical presentation of the cornea can

exhibit significant variability. In some cases, a modification in its

posterior aspect was demonstrated, while others may additionally
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manifest corneal edema (26). Changes in the iris are usually

detected in the later stages of the disease, marked by the

emergence of corectopia and regions of stromal thinning. The

pupil is also generally pulled towards a noticeable PAS

accompanied by ectropion uveae (15). The iris undergoes

stretching on the side opposite to the direction of pupillary

distortion, resulting in stromal atrophy and the formation of a

“stretch hole” (27). As membranes shrink and lead to progressive

synechia formation and pupillary displacement, tension is exerted

on the iris. Ultimately, as synechial closure increases, tension on the

stroma rises, leading to the breakdown of stromal collagen and the

collapse of vessels. Thus, this process results in iris atrophy and the

formation of full-thickness holes (11, 27). As mentioned previously,

AS-OCT can be utilized for the visualization and accurate

documentation of iris atrophy and iridocorneal synechiae caused

by ICE syndrome (22).
3.3 Cogan-Reese syndrome

The Cogan-Reese syndrome (CRS) is identified by distinctive

pigmented nodules present on the iris and a disruption of the

typical iris structure. The nodules might initially appear as a small
Frontiers in Ophthalmology 03
number of delicate, light tan, or yellow bumps on the surface of the

iris. The underlying tissue in the area where the nodules are located

exhibits a distinct, tangled appearance and has lost its standard

features. Iris nodules found in eyes with CRS are usually different,

circular or flat, irregular, hyperpigmented spots (28). They are

limited to the translucent membrane area and do not appear

elsewhere on the iris surface (29). Scheie and Yanoff identified

two different kinds of pigmented nodules on the iris in CRS. One

type presents small, stalk-like nodules on the surface of the iris. The

other type is characterized by a dense appearance within the iris

stroma, with a velvety swirling surface and a loss of iris crypts. It is

rare for both types of iris lesions to be present in the same eyes (30).

Revealing iris nodules composed of polyhedral-to-fusiform

melanocytic cells with surface microvilli and long, delicate

interweaving dendritic-like processes are observed using

transmission electron microscopy. These stromal cells cover long,

stout, branching processes that appear to represent the underlying

stromal cells of the iris (31). Teekhasaenee and Ritch noted a higher

frequency of CRS in Asian eyes, particularly in those with dark

brown irides. It is known that darker irides contain a greater

amount of melanin pigment granules in the superficial stromal

melanocytes compared to lighter irides. Likewise, it appears that a

higher concentration of melanin in the iris is associated with an
FIGURE 1

Clinical presentation and ancillary examination findings of Chandler syndrome. (A) Slit-lamp image of the left eye demonstrates an obliterated iris
with a distorted pupil, while the right eye appears normal. (B) Slit-lamp image of the left eye reveals a distinct appearance of the corneal
endothelium resembling hammered silver (white arrow). (C) Specular microscopy unveils characteristic dark-light reversal pattern (red and yellow
arrow) in the corneal endothelial cells, known as "ICE cells". (D) Confocal microscopy identifies epithelioid endothelial cells with hyperreflective
nuclei.
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increased likelihood of nodules (29). This is due to alterations in the

iris stroma and PAS, resulting in a loss of the typical iris pattern.

The iris may appear smoother, with fewer crypts and a reduced

pupillary ruff, while circular folds along the pupillary border

become less prominent (30). The distortion of pupils is more

pronounced in CRS and PIA compared to CS. Typically, the

pupils tend to shift towards the location of the membrane and

PAS. In CRS, the frequency and intensity of iris atrophy fall between

those observed in CS and PIA (8).
4 Differential diagnosis

4.1 Axenfeld-Rieger syndrome

A hereditary condition affecting both eyes, usually inherited from a

parent but can also occur randomly, and involves abnormalities in the

iris such as irregular pupil shape, multiple pupils, and connections

between the iris and the cornea leading to a corneal posterior

embryotoxon (32, 33) (Figure 3A). The prominent histopathologic

features of ARS include the anterior displacement of Schwalbe’s line

and the presence of tissue strands that connect the peripheral iris to the

corneal limbus (34). Although ICE and AR syndromes exhibit a single

layer of cells resembling endothelial cells. They also exhibit a Descemet-

like membrane that stretches from the cornea, through the anterior

chamber angle, and onto the front surface of the iris. In ARS, it is

believed that the membrane originates from the retention of the

primordial endothelial layer lining the anterior chamber during

gestation, rather than from the abnormal corneal endothelium

acquired after birth, as in ICE syndrome (35). Different from ICE,

ARS does not exhibit corneal endothelial changes. A notable distinction

between the two conditions is the presence of a posterior embryotoxon

with iris strands in ARS (8). In ICE syndrome, instead of iris strands,

there may be PAS to the Schwalbe line or beyond, and a posterior

embryotoxon is rarely observed (34). Furthermore, the mechanisms of

glaucoma vary between the two conditions. A membrane over the
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trabecular meshwork or PAS in ICE syndrome causes secondary

glaucoma. In contrast, maldevelopment of the trabecular meshwork

and Schlemm canal, rather than associated iris strands, leads to

secondary glaucoma in ARS (32, 34) (Figure 3B).

Unlike ICE, ARS in pediatric patients displays a range of

systemic observations that indicate abnormal neural crest cell

development. Distinctive facial characteristics consist of an

underdeveloped upper jaw, wide-set eyes, increased distance

between the eyes, a thin upper lip, and a prominent forehead (33,

36) (Figures 4A–C). Referred to as maxillary and malar hypoplasia,

dental abnormalities often manifest as hypodontia, oligodontia, and

microdontia (36) (Figure 4C). These are commonly observed

characteristics in patients. In addition to other systemic diseases

associated with ARS, there may be abnormalities in the

gastrointestinal system, excessive umbilical skin, skeletal and

cranial abnormalities, as well as cardiac abnormalities (33, 36).
4.2 Posterior polymorphous corneal
dystrophy

Also known as Schlichting dystrophy, PPCD is a typically

bilateral and rare autosomal dominant disorder characterized by

epithelial-like endothelial cells and a thickened, multilaminar

posterior non-banded portion of Descemet’s membrane (37–40)

(Figure 5A). Confocal microscopy reveals that the corneal

epithelium is in a highly reflective state. At the level of the

Descemet's membrane, hyperreflective, placoid or homocentric

lesions can be detected, along with hyporeflective, oval or round

ones. Additionally, at the level of the endothelial cell layer,

hyporeflective, crater-like lesions are evident (40) (Figures 5B, C).

Clinically, patients may demonstrate clustered vesicles, gray-white

plaques, or broad bands with serrated edges on the endothelium

(37–39). However, ICE syndrome is typically unilateral, does

not have a hereditary pattern, and affects young women

more frequently.
FIGURE 2

The development of focal peripheral anterior synechiae and causing angle closure of the iridocorneal endothelial syndrome. (A) Gonioscopy reveals
the presence of local adhesion resulting in closed inspection angle. (B) Ultrasound biomicroscopy indicates iris local anterior adhesion (red arrow).
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4.3 Fuchs endothelial corneal dystrophy

Fuchs Endothelial Corneal Dystrophy is a bilateral disease that

progresses slowly and affects both eyes, with a higher prevalence in
Frontiers in Ophthalmology 05
women aged between 50 and 60 years (41). Initially identified by

Ernst Fuchs in 1910, the initial cases showed central clouding of the

cornea, decreased corneal sensitivity, and development of epithelial

bullae (42) (Figure 6A). Upon closer inspection, there is an evident
FIGURE 3

Clinical presentation and ancillary examination findings of Axenfeld-Rieger syndrome (ARS). (A) Slit-lamp image of both eyes special the left eye
demonstrates an abnormal iris retraction with a displaced pupil. (B) Gonioscopy of an eye with ARS reveals distinctive iris strands connected to
Schwalbe's line (red arrow).
FIGURE 4

Pediatric patient’s facial characteristics in Axenfeld-Rieger syndrome (ARS). (A) The wide-set eyes of facial characteristics in ARS. (B) Thin upper lip of
facial characteristics in ARS. (C) Dental abnormalities often manifest as hypodontia, oligodontia, and microdontia of ARS.
frontiersin.org

https://doi.org/10.3389/fopht.2025.1655669
https://www.frontiersin.org/journals/ophthalmology
https://www.frontiersin.org


Ma et al. 10.3389/fopht.2025.1655669
reduction in endothelial cells and the development of guttae, which

are abnormal deposits of extracellular matrix components in the

Descemet membrane (41–43) (Figure 6B).
5 Treatment

The management of ICE syndrome can be classified into three

primary domains, each addressing distinct facets of the condition.

First, it is imperative to effectively address the degeneration of the

cornea and any associated complications to preserve visual acuity

and mitigate further ocular damage. Secondly, it is crucial to address

iris atrophy and its impact on both the aesthetic appearance and

visual function of patients with ICE syndrome. This may involve

implementing cosmetic interventions to enhance the aesthetic

appearance of the affected eye, as well as therapeutic measures to
Frontiers in Ophthalmology 06
mitigate any visual disturbances resulting from alterations in iris

morphology. Finally, it is imperative to manage glaucoma

associated with ICE syndrome to prevent further damage to the

optic nerve and preserve visual function. This may involve the use

of pharmacological agents to reduce intraocular pressure or

undergoing surgical interventions.

It is crucial to take a comprehensive approach that encompasses

all three primary areas of treatment to effectively manage ICE

syndrome and minimize its impact on a patient’s quality of life.
5.1 Corneal decompensation and its
complications

As for corneal decompensation, penetrating keratoplasty (PK) has

demonstrated favorable therapeutic outcomes. However, due to the
FIGURE 5

Clinical presentation and ancillary examination findings of Posterior polymorphous corneal dystrophy. (A) Slit-lamp image showing a thickened and
multilaminar posterior non-banded portion of Descemet’s membrane and epithelium. (B) Specular microscopy reveals abnormal reflected signal of
corneal epithelium. (C) Confocal microscopy demonstrates the presence of characteristic endothelial vesicular structures.
FIGURE 6

Clinical presentation and ancillary examination findings of Fuchs Endothelial Corneal Dystrophy. (A) Slit-lamp image the development of epithelial
bullae (white arrow). (B) Confocal microscopy of epithelial bullae. abnormal deposits of extracellular matrix components in Descemet membrane
(red arrow).
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relatively high rates of rejection and late endothelial failure, repeated

surgeries are often indispensable for maintaining corneal clarity (44).

When feasible, endothelial keratoplasty techniques are the preferred

choices for addressing corneal edema associated with ICE syndrome.

Compared to PK, Descemet stripping automated endothelial

keratoplasty (DSAEK) and Descemet membrane endothelial

keratoplasty (DMEK) are considered more advantageous for ICE

syndrome (45). DMEK is generally the preferred option over

DSAEK due to its demonstrated superior outcomes, faster recovery,

reduced risk of rejection, and minimized postoperative hyperopic shift

in refraction. However, DSAEK remains the preferred option for ICE

syndrome with significant iris abnormalities or extensive iridocorneal

synechiae (46–48). In terms of graft survival, one study indicated that

the median graft survival duration for PK was 8.9 years, whereas for

DSAEK it was 4.9 years. Nevertheless, due to the insufficient

incorporation of data in this research, the median graft survival rate

of DMEK lacks statistical significance (45). Previously, DMEK has

been demonstrated to have a 0.7% rejection rate, which is lower than

PK, along with rapid visual recovery (49). Meanwhile, Chaurasia S and

Jing Hong reported that Spokewise Iridotomy, used as an adjunctive

surgery for DSAEK in ICE syndrome, resulted in significantly reduced

short-term postoperative IOP, decreased AGMs, and PAS recurrence

after EK, improved postoperative best corrected visual acuity, and an

increased cumulative survival rate of grafts (50, 51). Furthermore,

triple procedures (phacoemulsification, intraocular lens insertion, and

DSAEK) have shown successful outcomes in CS cases (52). Recently, a

case report was published regarding an ICE patient who successfully

underwent phacoemulsification, intraocular lens and iris prosthesis

implantation into the capsular bag, followed by DSAEK surgery (53).

Quek and colleagues found a higher rate of graft failure in essential iris

atrophy compared to CS and CRS. This is expected, as eyes with

crucial iris atrophy tend to be more aggressive and increase PAS

formation (54). (Figure 7 shows the surgical method and resection

range of PK, DSEK, or DMEK).

Patients who have undergone multiple unsuccessful

keratoplasties may consider keratoprosthesis as a potential solution
Frontiers in Ophthalmology 07
for vision restoration (55). Furthermore, cell substitution therapy has

demonstrated promising therapeutic outcomes in animal

experiments. Notably, this approach involves the injection of

cultured human corneal endothelial cells into the anterior chamber,

showing promise in eliminating ICE cells by replacing diseased

corneal endothelial cells with healthy ones after scraping them (56).
5.2 Iris atrophy on appearance and vision

Femtosecond-assisted keratopigmentation is a novel method for

improving the appearance of opaque corneas for cosmetic objectives

(57). Femtosecond laser technology, which involves intralamellar

dissections, can enter the anterior chamber to eliminate

degenerated sections of the iris that obstruct the visual pathway.

Remarkable postoperative visual acuity outcomes have been reported

(13, 58). Pupil ectopia or stroma opacity may lead to issues such as

glare and monocular diplopia; a multipiece endocapsular prosthesis

for iris reconstruction is an alternative treatment option. And a

studies reported that combining cataract extraction with iris

reconstruction using a multipiece endocapsular iris prosthesis can

help alleviate symptoms and improve appearance (59).
5.3 Secondary glaucoma linked to ICE
syndrome

The management of glaucoma secondary to iridocorneal

endothelial syndrome (GS-ICE) is highly complex, and achieving

therapeutic efficiency through simple pharmacological interventions

is a significant challenge. In many cases, surgical intervention is

frequently warranted. Common surgical modalities include

trabeculectomy, implantation of a glaucoma drainage valve, and

penetrating canaloplasty (PCP), among others. (Figure 8 shows the

optic nerve damage caused by high IOP in glaucoma (Figure 8A) and

the surgical type and primary method of GS-ICE (Figure 8B)).
FIGURE 7

The surgical method and resection range of Penetrating keratoplasty (PK), Descemet stripping endothelial keratoplasty (DSEK) or Descemet
membrane endothelial keratoplasty (DMEK).
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Trabeculectomy with mitomycin C or 5-fluorouracil shows a

reasonable level of success in the intermediate term for GS-ICE;

However, its outcomes are less favorable when compared to

juvenile, pigmentary, or primary open-angle glaucoma, likely due

to the proliferation of endothelium and the production of abnormal

basement membrane within the filtering blebs (18, 60). Glaucoma

drainage devices (GDDs) provide an alternative pathway for the

outflow of aqueous humor from the anterior chamber, guiding it

through a tube to a subconjunctival bleb or to the suprachoroidal

space. This approach circumvents the primary concern associated

with filtration procedures, namely, the formation of an ICE

membrane over the ostium for filtration. It appears to yield a

higher success rate for GS-ICE compared to trabeculectomy (61).

The implantation of the Ahmed glaucoma valve, Ex-PRESS mini-

shunt, or microbypass Xen gel stent (collagen-based gelatin tube)

has been demonstrated as a safe and effective approach for the

management of GS-ICE (62–64). The primary cause for the failure

of aqueous shunt surgery is the blockage of the tube opening by the

iris, ICE membrane, or tube displacement. In pseudophakic eyes, we

recommend inserting the tube through the ciliary sulcus to reduce

the risk of corneal decompensation due to tube-cornea contact and

lower the risk of iris damage or iris dialysis in eyes with significant

PAS, which is also common in GS-ICE, particularly PIA or CRS

(65). Repositioning the tube posterior to the iris may also have the

potential to avoid blockage of the inner opening by ICE membrane

movement from the iridocorneal angle, as previously reported.

PCP, a novel internal drainage procedure proposed by Yuanbo

Liang in 2015, which expands the collapsed Schlemm tube and

communicates the anterior chamber and Schlemm tube by excising

local trabecular reticulum and peripheral iris, effectively reducing

intraocular pressure in ICE syndrome (66, 67). Recently,

retrocorneal membrane interception-enhanced PCP has exhibited
Frontiers in Ophthalmology 08
promising outcomes in the treatment of GS-ICE with open-angle or

small PAS for up to one year of follow-up, demonstrating both

effectiveness and safety (25).
6 Prognosis

The prognosis of the ICE syndrome depends on the disease

stage at diagnosis and the presence of secondary complications.

Although a variety of treatment modalities are available, corneal

surgery may not completely eradicate abnormal endothelial cells. As

a result, it is difficult to prevent the progression of PAS or the

occurrence of secondary glaucoma (18).
7 Conclusion

The ICE syndrome is a complex condition affecting both the

cornea and iris, predominantly observed in young females. The

hallmark of ICE syndrome is that the corneal endothelial cells

migrate towards the iridocorneal angle and onto the iris. Diagnosis

is primarily based on the identification of corneal and iris lesions,

with auxiliary diagnostic tools including specular microscopy and

confocal microscopy. As for CS, Specular microscopy and in vivo

confocal microscopy may reveal the presence of “ICE cells”. When

the cornea is involved, options such as DSAEK and DMEK may be

considered for optimal management of conditions like corneal

edema or decompensation. In instances where the iris is affected

by an iris cavity, multiple pupils, or photophobia, Femtosecond-

assisted keratopigmentation may be considered a viable treatment

modality. In cases of GS-ICE, trabeculectomy and glaucoma

drainage device implantation have been shown to effectively
FIGURE 8

The surgical method and resection range of glaucoma secondary to iridocorneal endothelial syndrome. (A) The diagram depicts the optic nerve
damage caused by elevated intraocular pressure in glaucoma. (B) The diagram indicates the surgical type and primary method. AH, aqueous humor;
IOP, intraocular pressure; ON, optical nerve; PCP, penetrating canaloplasty.
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reduce IOP, while PCP, especially retrocorneal membrane

interception-enhanced PCP, has demonstrated significant efficacy.
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