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Abstract

This case report aims to present the findings of in vivo confocal microscopy 
(IVCM) and anterior segment optical coherence tomography (AS-OCT) in 
three patients with iridocorneal endothelial (ICE) syndrome. Three female 
patients 37, 50, and 57 years of age presented with complaints of unilateral 
visual impairment and elevated intraocular pressure (IOP). Biomicroscopy 
revealed unilateral pupil irregularities and anterior synechiae, and 
gonioscopy demonstrated synechiae in the iridocorneal angle. IOP was 
within normal limits with medical treatment in two patients, while one 
patient had an IOP of 44 mmHg despite maximal antiglaucomatous 
treatment. IVCM revealed large, polymorphic, and hyperreflective cells 
in the corneal endothelial layer of the affected eyes and normal corneal 
epithelium, stroma, and endothelium in the fellow eyes. AS-OCT findings 
were normal in healthy eyes, while the affected eye showed synechiae in 
the iridocorneal angle and a hyperreflective, thickened endothelial layer. 
The patient with refractory glaucoma underwent trabeculectomy surgery 
with 5-fluorouracil. In conclusion, IVCM and AS-OCT allow a detailed 
examination of endothelial cell abnormalities and iridocorneal membranes 
in ICE syndrome, which is characterized by unilateral pupil and iris 
irregularities and anterior synechiae mainly in women.
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Introduction
Iridocorneal endothelial (ICE) syndrome is a group of 

diseases in which corneal endothelial cells multiply and 
migrate to the iridocorneal angle and onto the iris.1 There are 
three clinical variants: Chandler syndrome, progressive iris 
atrophy, and Cogan-Reese syndrome.2 Yanoff3 proposed the 
term ICE for these clinical entities, which have similar clinical 
findings and a common pathogenic mechanism characterized 
by abnormal endothelial  proliferation.4 In ICE syndrome, 
abnormally proliferating endothelial cells form a membrane 
on the iridocorneal angle and peripheral iris. This membrane 
can cause pupillary disorder, high intraocular pressure (IOP), 
corneal decompensation, and corneal edema due to peripheral 
anterior synechiae and peripheral iris traction. ICE syndrome 
occurs sporadically, is usually unilateral, and typically affects 
women 30-40 years of age.5 Although its etiology is not fully 
known, it is thought to be of viral origin.6 In the differential 
diagnosis, consideration should be given to conditions such as 
posterior polymorphous corneal dystrophy, Fuchs endothelial 
dystrophy, and Axenfeld-Rieger syndrome. In addition, findings 
such as aniridia, pupillary deformities, and corneal edema must 
also be evaluated alongside potential diagnoses including iris 
melanoma, inflammatory iris nodules, and glaucoma. This 
case report presents the clinical examination findings, in vivo 
confocal microscopy (IVCM, Heidelberg Retina Tomograph 3, 
Rostock Cornea Module, Germany) and anterior segment optical 
coherence tomography (AS-OCT, DRI Triton Topcon, Tokyo, 
Japan) findings, and treatment of 3 female patients with ICE 
syndrome. 

Case Report

Case 1
A 50-year-old woman presented with decreased vision and 

elevated IOP in the left eye. The patient was using topical DOI: 10.4274/tjo.galenos.2024.78861
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brimonidine (Alphagan P 0.15%, AbbVie Pharmaceuticals, 
İstanbul, Türkiye), timolol/dorzolamide (Tomec 2% + 0.5% 
Abdi Pharmaceuticals, İstanbul, Türkiye), and latanoprostene 
bunod (Vyzulta 0.024%, Bausch & Lomb Incorporated, 
Bridgewater, NJ, USA) drops in the left eye. On examination, 
her best-corrected visual acuity (BCVA) was 20/20 bilaterally 
and her IOP was 16 mmHg in the right eye and 44 mmHg 
in the left eye. Anterior segment findings in the right eye were 
normal, while the left eye showed inferonasal pupil displacement 
(Figure 1a, b) and peripheral anterior synechiae at 6-9 o’clock 
with a “beaten bronze” appearance in the endothelium. On 
gonioscopic examination of the left eye, extensive synechia at 
the iridocorneal angle was observed in the region corresponding 
to the iris irregularity (Figure 2a). On fundus examination, 
the cup/disc (C/D) ratio was 0.3 in the right eye and 0.7 in 
the left eye. Peripapillary nerve fiber layer thickness was 98 
μm in the right eye and 63 μm in the left eye (Figure 3a, b). 
Visual field test revealed no visual field defect in the right eye 
and an altitudinal scotoma in the left eye (Figure 3c, d). The 
patient underwent trabeculectomy surgery with 5-fluorouracil 
(5-FU; Koçak Pharmaceuticals, Tekirdağ, Türkiye). IOP was 12 
mmHg at postoperative 1 month.

Case 2
A 37-year-old woman presented with decreased vision and 

high IOP in the left eye. She was using topical brimonidine 
(Brimogut 0.15%, Bilim Pharmaceuticals, İstanbul, Türkiye) 
and brinzolamide/timolol (Azarga, Novartis International AG, 
Basel, Switzerland) in her left eye. Her BCVA was 20/20 in 
both eyes; IOP was 15 mmHg in the right eye and 12 mmHg 
in the left eye. On anterior segment examination, the right 
eye was normal, while the pupil of the left eye was rectangular 
in shape, elongated on a superotemporal-inferonasal axis  
(Figure 1c, d). There were peripheral anterior synechiae at 2 and 
7 o’clock with a “beaten bronze” appearance in the endothelium. 
Gonioscopy also revealed extensive synechia at the iridocorneal 
angle in the region of the iris irregularity (Figure 2b). On 
fundus examination, the optic nerve and macula were normal 
in both eyes. The C/D ratio was 0.3 bilaterally. The patient was 
recommended follow-up with her current antiglaucoma therapy.

Case 3 
A 57-year-old woman presented with decreased vision and 

high IOP. The patient was using brimonidine (Brimogut 0.15%, 
Bilim Pharmaceuticals, İstanbul, Türkiye) and brinzolamide/
timolol (Azarga, Novartis International AG, Basel, Switzerland) 
antiglaucoma drops. On examination, BCVA was 20/40 in the 
right eye and 20/20 in the left eye. IOP was measured as 18 
mmHg in the right eye and 13 mmHg in the left eye. On anterior 
segment examination, peripheral iridocorneal synechiae at 1-3 
o’clock, iris atrophy, and corectopia were observed in the right 
eye (Figure 1e). Left anterior segment examination was normal 

Figure 1. Anterior segment photographs of the patients: Patient 1: (a) healthy 
right eye, (b) affected eye showing inferonasal pupil displacement and anterior 
synechia in the same quadrant. Patient 2: (c) healthy right eye, (d) affected left 
eye showing an abnormal rectangular pupil extending along a superotemporal-
inferonasal axis. Patient 3: (e) affected right eye showing peripheral iridocorneal 
synechia at 1-3 o’clock, iris atrophy, and corectopia, (f) healthy left eye

Figure 2. (a) Gonioscopy image of patient 1 shows extensive synechia at the iridocorneal angle in the lower nasal quadrant where the iris irregularity is located, and apparent 
ectropion uveae in the nasal quadrant, consistent with the anterior segment image. (b) Gonioscopy image of patient 2 shows extensive synechia at the iridocorneal angle in 
the region of the iris irregularity
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(Figure 1f). On gonioscopy, there were extensive synechiae at the 
iridocorneal angle corresponding to the iris irregularity. Fundus 
examination revealed normal maculae bilaterally with a C/D 
ratio of 0.5 on the right and 0.3 on the left. The peripapillary 
nerve layer thickness was measured as 93 μm on the right and 
105 μm on the left. The patient was recommended follow-up 
with her current medical treatment. 

IVCM Findings
On IVCM, the corneal epithelium, stroma, and endothelial 

layers were normal in the patients’ healthy eyes (Figure 4a, c, f). 
In the affected eyes, patient 1 exhibited cobblestone-like swollen 
endothelial cells, which were thought to correspond to the 
beaten bronze appearance observed on biomicroscopy, and 
occasional giant cells (Figure 4b). In patient 2, the endothelial 
cells were hyperreflective, highly polymorphic, and had lost their 
normal hexagonality, showing irregular borders and cobblestone 
pattern (Figure 4d), while hyperreflective uni- or binucleate 
giant endothelial cells were observed in patient 3 (Figure 4e).

AS-OCT Findings
AS-OCT parameters were within normal limits in the 

patients’ healthy eyes. Corneal thicknesses were 559, 576, and 
480 μm, respectively. In the affected eyes, there was extensive 
synechia at the iridocorneal angle, increased hyperreflectivity 
in the endothelial layer, and thickened hyperreflective tissue 
resembling an epiretinal membrane over the iridocorneal angle 
and iris. An increase in hyperreflectivity was observed in the 
endothelial layer of one patient, while another patient had 
several round hyperreflective formations on the membranous 

structure overlying the iris and one beneath the endothelial layer  
(Figure 5a-d). Corneal thicknesses were 552, 604, 561 μm, 
respectively.

Discussion

ICE syndrome is a rare condition characterized by proliferative 
and structural abnormalities in the corneal endothelium, 
iridocorneal angle obstruction, and iris defects such as atrophy 
and holes.4 Patients usually present when they notice a change 
in the shape and position of the pupil or because of a decrease in 
visual acuity due to corneal edema and glaucoma. Two of our 
patients presented to our clinic with reduced vision and all were 
using antiglaucomatous treatment due to high IOP. 

Although the etiology of ICE is still not fully understood, it 
is thought to be viral in origin. Using polymerase chain reaction 
(PCR) methods, Alvarado et al.6 detected herpes simplex virus 
DNA in over 60% of corneal and aqueous humor samples 
obtained from patients with ICE syndrome, but PCR results 
were negative in the patients’ unaffected eyes. Histopathological 
studies have shown that corneal endothelial cells have epithelial-
like morphological features, and these epithelial-like endothelial 
cells were called “ICE cells”.7 These abnormal endothelial cells 
obstruct the iridocorneal angle and advance through the anterior 
chamber to cover the iris, forming a basement membrane that 
leads to abnormal pupil shape and iris atrophic damage and 
adhesions to neighboring structures.8 Being a rare disease with 
variable clinical presentations, ICE syndrome may be overlooked 
and misdiagnosed. Imaging the abnormal corneal endothelium 

Figure 3. In patient 1, (a) peripapillary nerve fiber layer was 98 μm in the right eye, (b) 63 μm in the left eye, (c) visual field tests demonstrated no defect in the right eye, 
(d) altitudinal scotoma was detected in the left eye
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during examination or evaluating the anterior chamber angle in 
glaucoma suspects is also important in terms of distinguishing 
it from other endotheliopathies. High-magnification slit-
lamp examination may show a “beaten bronze” endothelium 
appearance. However, evaluating the endothelial layer and 
visualizing the anterior chamber and iris details might be 
difficult in patients with severe corneal edema. 

IVCM is a non-interventional, high-resolution imaging 
technique that aids in the evaluation of corneal layers and cells, 
similar to histopathological sections. In a study of patients 
with ICE syndrome, two basic “epithelial-like endothelial cell” 
morphologies were described.9 While the first type of abnormal 
endothelium cells were close in shape and size to the normal 
endothelial cell morphology, they lost normal hexagonality 
and had a distinct uniform “cobblestone-like” nucleus in their 
centers, with some having two nuclei or a single divided nucleus. 
The second type was more irregular in cellular size and shape, 
with hyperreflective variously shaped nuclei adjacent to the cell 
borders.9

In another IVCM and specular microscopy study conducted 
in patients with ICE syndrome, three types of cells were 
identified: smooth, epithelium-sized cells; cells resembling 
epithelial wing cells with a central hyperreflective nucleus; 
and highly irregular endothelial cells resembling superficial 
epithelial cells.10 In another study conducted in Türkiye, ICE 
cells were identified on specular microscopy as white-bordered 
black cells, the reverse image of endothelial cells, and peripheral 
anterior synechiae and iris atrophy were shown in ultrasonic 
biomicroscopy in the same eye.11

In our cases, IVCM in eyes affected by ICE syndrome 
revealed highly polymorphic endothelial cells with cobblestone-
like swelling, as well as hyperreflective uni- or binucleate giant 
cells in one patient.

A case report published by Hillard12 evaluated angle and 
corneal changes in ICE syndrome with AS-OCT and demonstrated 

Figure 4. In vivo confocal microscopy images of the patients. Patient 1: (a) 
hexagonal endothelial layer in the healthy eye, (b) endothelial cells showing 
cobblestone-like swelling and occasional giant cells in the affected eye. Patient 2: 
(c) endothelial layer in the healthy eye, (d) hyperreflective, irregularly bordered 
endothelial cells showing cobblestone-like swelling in the affected eye. Patient 3: 
(e) hyperreflective uni- or binucleate giant endothelial cells in the affected right eye, 
(f) normal-looking endothelial cells in the healthy eye

Figure 5. Anterior segment optical coherence tomography images. Patient 1: (a) healthy iridocorneal angle in left eye; (b) synechia at the iridocorneal angle, increased 
hyperreflectivity in the endothelial layer, thickening of hyperreflective tissue resembling an epiretinal membrane on the iridocorneal angle and iris in the affected right eye. 
Patient 3: (c) the affected right eye shows synechia at the iridocorneal angle, increased hyperreflectivity in the endothelial layer, irregular tissue thickening of the hyperreflective 
layer overlying the iris, several round hyperreflective formations on this membranous structure over the iris, and one under the endothelial layer; (d) normal iridocorneal angle 
appearance in the healthy left eye
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in detail iridocorneal membrane formation, adhesions, and 
subepithelial bullae secondary to corneal edema. In our study, 
in addition to iridocorneal adhesions on swept-source OCT, 
we observed increased hyperreflectivity in the endothelial layer 
and a thickened hyperreflective tissue resembling an epiretinal 
membrane on the iridocorneal angle and iris. 

In patients with high IOP, medical treatment and drugs 
that reduce aqueous production are preferred as the first-line 
treatment option. However, as the possible role of HSV in the 
pathogenesis has not been conclusively ruled out, prostaglandin 
analogues should be  avoided in treatment. Surgical interventions 
such as goniotomy, trabeculectomy with antifibrotic agents 
such as mitomycin-C or 5-FU, glaucoma drainage implants, 
or cyclodestructive procedures should be considered in cases 
where medical treatment is insufficient.1,2,13  However, recurrent 
obstructions resulting from proliferation of the endothelial 
membrane may cause surgical failure. Among our cases, one 
patient with high IOP despite medical treatment underwent 
trabeculectomy surgery combined with 5-FU. 

In conclusion, ICE syndrome should be suspected in cases of 
unilateral IOP elevation accompanied by corectopia and corneal 
edema, especially in female patients. IVCM and AS-OCT are 
non-invasive, diagnostically useful imaging methods that can 
reveal the abnormal structure and anterior segment migration of 
endothelial cells with epithelial characteristics in ICE syndrome. 
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