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The frequency of secondary glaucoma in patients with iridocorneal endothelial
syndrome in correlation to the presence of uveal ectropion
3acTymIbEHOCT CEKYHAApHOT IIIayKoMa Y HPUAOKOPHEATHOCHI0TENN]ATHOM

CHHJIPOMY Y 3aBUCHOCTH OJ] IPUCYCTBA EKTPOIHjyMa yBeje

SUMMARY

Introduction/Objective  Iridocorneal  endothelial
(ICE) syndrome incudes 3 clinical forms: progressive
iris atrophy, Chandler’s syndrome and Cogan-Reese
syndrome. It is characterized by various degree of iris
atrophy, corneal endothelial changes, uveal ectropion,
corectopia, peripheral anterior synechiae (PAS) and
secondary glaucoma.

To illustrate forms of ICE syndrome, determine
frequency of secondary glaucoma with emphasis on
cases with uveal ectropion, analyze response to
medicament treatment and need for surgical treatment
in intraocular pressure (IOP) control.

Methods Patients underwent slit lamp examination,
applanation tonometry, gonioscopy, ophthalmoscopy,
Humphrey visual field testing and Heidelberg Retina
Tomography. Patients were divided in two groups:
group |, without uveal ectropion (22 patients) and
group I1, with uveal ectropion (14 patients).

Results A total of 36 patients were examined in a ten-
year period. Average age was 38 years, male to female
ratio 1:2. Secondary glaucoma was confirmed in-26
(72.2%) patients, out of which 12 (54.5%) in group |
and 14 (100%) in group Il. PAS were more frequent in
group II. In group I, mean initial IOP was 37mmHg,
and after medicament treatment 26mmHg. Secondary
glaucoma was controlled in 50% and remaining 50%
underwent surgical treatment. In group I, mean initial
IOP was 49mmHg, and after medicament treatment
32mmHg. All 14 patients (100%) underwent surgical
treatment in order to control 10P.

Conclusion ICE .syndrome. is rare, progressive
disease, with high incidence of secondary glaucoma,
which is more-frequent in cases with uveal ectropion.
In those cases, medicament. treatment is not effective
and trabeculectomy with antimetabolite application is
necessary.

Keywords: ICE syndrome;
uveal ectropion

secondary glaucoma;

INTRODUCTION

CAXKETAK

Yeon/Humw Upunokopueannoennorenujanuu. (MKE)
cuHApoM  o0yxBara Tpu  KIMHHYKA | OOJHKa!
nporpecuBHy  atpodujy  myxuune, Chandler-os
cuaapoM n Cogan-Reese-oB cunapom. Omukyje ce
pPa3IUYUTUM CTENEHOM aTpoduje TyXKuie, HpoMeHa
Ha  CEHJOTEIy pOXHaue, eKTpolujyma - yBee,
KOPEKTONHje, MpUCyCTBA MepuepHuX  TPEABUX
cunexuja (IITIC) u cekyHIapHOT TIayKoMa.

ws pana je na npukaxe dopme WMKE cungpoma,
YTBPJM YHYECTAIOCT CEKyHJapHOD. IiiaykomMa HoceGHO
ca eKTpOIUjyMOM YyBee, U UCIHTa OATOBOP HA MEAMKa-
MEHTHY Tepanujy U HOoTpeOy 3a XUPYPUIKHM TpeTMa-
HOM y KOHTPOITH HHTpAoKynapHor nputucka (MOIT).
Metone Ilpernmenu/ mamujeHara oOyxBaTalu Cy
OMOMHUKPOCKOIICKH TperJiel, alulaHallMoHy TOHOMET-
pHjy, TOHHOCKOIHjY, O()TaIMOCKONNjYy, KOMIIjyTepH-
30BaHy NEpUMETPHjy, Xeuaendepr-peTiHa ToMorpa-
¢ujy. bosecHun cy mOAe-eHU.y IBe rpyme: rpymna |
0e3 exTporujyma yseje (22 Gonecunka) u rpyna Il ca
exTporijymom yBeje (14 GonecHuKa).

Pe3yaratu Y JieceTorouuimeM nepuoay npaheHo je
36 OGonecuuka. Ilpoceuna crapocT je u3Hocuia 38
FOJIMHA, @ OJIHOC MYIIKOT ¥ XeHckor noja 1:2. CekyH-
Japuu TraykoM je motBphen kox 26 (72,2%) u to y
rpymu | kon 12 (54,5%), a y rpymu Il xox 14 (100%)
6onecuuka. IITIC cy wemhe nocrojane y rpymu Il. YV
rpynu |, mpoceuna nmoderHa Bpeanoct MOII u3nocuna
je 37 mmHg r, a HakOH MenuKaMeHTHe Tepanuje 26
mmHg. CexyHaapHU TTayKoM je€ KOMIEH30BaH MeIu-
KaMeHTHOM Ttepanujom koja 50%, a xomx mpeoctanux
50% je cnpoBeneH Xupypuiku tperMad. Y rpynu Il
npoceyna noverHa Bpeanoct WMOII usnocuina je 49
mMmHg, a HakoH MeaMKamMeHTHe Tepanuje 32 mMmHg.
Kon ceux 14 (100%) mnammjeHata COpPOBEOCH je
XUPYPIIKK TpeTMaH y KoHTpou NOII.

3akmyuyak UKE cuHApOM je peTko HpOTPEecHBHO
oboJpeme. YdecTamocT CeKyHJapHOT TJiayKoMa je
BHCOKa, W JBa mnyTta Beha Koj cliydajeBa ca
ektponmjymoM yBee. Kox oBux  OomecHHKa
MeIUKaMeHTHa Tepanuja je HeepukacHa, Te je
HEOINXO/aH XUPYPIIKH TPETMaH.

Kibyune peun: UKE cuHIpoM; ceKyHIapHHU INIAyKOM;
eKTPOIHjyM yBeje

Iridocorneal endothelial (ICE) syndrome includes 3 clinical forms: progressive iris atrophy,

Chandler’s syndrome and Cogan-Reese (iris nevus) syndrome. Common features of these entites

include: abnormality of corneal endothelium, iris changes, progressive closure of iridocorneal angle

and secondary glaucoma [1].

DOI:10.2298/SARH160526042M
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Progressive iris atrophy was described by Harms in 1903 [2]. He depicted extreme iris atrophy
with full thickness iris defects. Focal corneal endothelial changes have enhanced endothelial reflex in
form of “hammered silver®. Iris atrophy usually develops in iris stroma and later in pigment epithelial
layer, leading to the full thickness iris defects. When these defects occur in areas of iris stretching they
are named “stretch holes” (Figure 1). Rarely, iris defects can be seen before occurrence of corectopia
and iris stretchning and are named “melting holes” (Figure 2). Cellular membrane composed of one
layer of endothelial cells and a membrane similar to Descemet’s membrane extends across. the
iridocorneal angle towards iris root. Its’ retraction causes pulling of the iris and pupil distortion, with

or without ectropion of the pigment epithelium (Figure 1 and 2).

- o o X A
Figure 1. Progressive iris atrophy with corectopia| Figure 2. Progressive iris atrophy with iris
and stretch holes, with uveal ectropion. atrophy, minor corectopia and melting holes,
without uveal ectropion.

The rise of 0P is caused by the closure of iridocorneal angle with peripheral anterior synechiae

(PAS). Although corectopia and pulling of the iris stroma exists, function of iris sphincter remains
preserved for a long time. Posterior synechiae do not develop and lens remains clear. Blood vessels
are rarely seen in the areas of iris atrophy. Hyphaema does not occur. Progression of the disease can
be monitored using confocal microscopy [3] and ultrasound biomicroscopy [4].

Chandler’s syndrome described by Paul Chandler [5] in 1956, is the most common form of
ICE syndrome. The most significant changes are in corneal endothelium and manifest with enhanced

endothelial reflex of . “hammered silver® appearance (Figure 3). Specular microscopy shows

Figure 3. Chandler’s syndrome with enhanced Figure 4. Chandler’s syndrome with atrophy of iris
endothelial reflex, corneal edema, atrophy of iris stroma, corectopia and uveal ectropion.
stroma and corectopia, without uveal ectropion.

DOI: 10.2298/SARH160526042M Copyright © Serbian Medical Society
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endothelial cells with irregular nonhexagonal shape and variable size, number and density. This type
of cells is pathognomonic for ICE syndrome and are named ICE cells. Iris atrophy is mild and
confined to superfitial stroma, while pigment epithelial layer remains intact. In the majority of cases,
pupil remains round and centrally positioned. Rarely, pupil can be irregular, slightly displaced
towards the area with most prominent PAS, with or without ectropion of pigment epithelial layer
(Figure 4).

In iridocorneal angle, PAS are present in the lesser extent and angle is rarely blocked. If IOP
rise occurs, it is moderately increased and glaucoma has better clinical course. Patients wusually
complain of blurred vision and colour circles around the source of light due to the corneal edema,
which can be present without significant IOP rise. Each patient has a particular critical value of IOP at
which corneal edema occurs. In the evolution of the disease, this critical value gradually decreases,
and sometimes it can be below the normal values of IOP.

Cogan-Reese (iris naevus) syndrome was described by Cogan and Reese [6] in 1969. The
syndrome consists of unilater nodular pigmented lesions with or without uveal ectropion (Figure 5
and 6) or diffuse pigmented iris lesions histologically similar to naevi, with variable degree of iris
atrophy, PAS, abnormal Descemet-like membrane and loss of normal-iris architecture [7, 8]. Iris
surface is smooth, without crypts and concentric folds [9]. Heterochromia is typical and affected eye

. R PN ok

RE, T : ok L/ ot
Figure 5. Cogan-Reese syndrome after Figure 6. Cogan-Reese syndrome with uveal
trabeculectomy, without uveal ectropion. ectropion.

is-usually ' darker. Microscopically nodules are seen as islands of elevated, dense pigmented stromal

tissue, surrounded at the base by endothelium and Descemet’s membrane. Corneal endotheliopathy is
present in some areas. In iridocorneal angle wide PAS are present, similar to those in progressive iris
atrophy.. lIris atrophy is usually absent, and in cases where it egsists, it is mild. Corectopia is often
present and can be severe, as well as uveal ectropion.

Transitional forms between progressive iris atrophy and Chandler’s syndrome have been
described. In those cases anterior segment OCT findings may be decisive in final diagnosis [10].

We performed a study to analyze prevalence of secondary glaucoma in eyes with ICE
syndrome with uveal ectropion, compared to those without uveal ectropion. We also analyzed efficacy

of medicament treatment in 10P control and need for the surgical treatment in both groups of patients.

DOI: 10.2298/SARH160526042M Copyright © Serbian Medical Society
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METHODS

We performed a prospective study of consecutive patients treated for ICE syndrome at
Glaucoma department of University Eye Clinic in Belgrade, Serbia. All patients underwent slit lamp
examination, applanation tonometry, indirect gonioscopy, ophthalmoscopy, Humphrey visual field
testing and Heidelberg Retina Tomography (HRT) Il. Iris specimens obtained after trabeculectomy
were histologically analyzed. Patients were divided in to two groups: group I, patients without uveal
ectropion and group Il, patients with uveal ectropion.

Patients were clinicaly examined in 6 month periods, while perimetry, photograph of the optic
nerve head, HRT Il and indirect gonioscopy (that was used to monitor distribution and progression of
PAS) were performed annually. If needed, anterior segment OCT was performed. The difference in
thickness between anterior limiting membrane and iris pigment epithelium was compared between the
affected areas and healthy unaffected areas of the iris, and used to establish the diagnosis.

In order to control secondary glaucoma, standard treatment included local administration of
beta-blocking agents, carboanhydrase inhibitors, alfa-2 adrenergic ragonists-“and prostaglandin
agonists, as well as per oral use of carboanhydrase inhibitors. In cases in which goal 10P could not be
achieved, surgical treatment was performed. Surgical intervention included trepanotrabeculectomy
with intraoperative application of Mitomycin C, which was buffed in sponge and kept on the filtering

site on the sclera for 2 minutes.

RESULTS

In a ten year period, 36 patients with ICE syndrome were treated. Out of them, 12 patients had
progressive iris atrophy, 14 Chandler’s syndrome and 10 Cogan-Reese syndrome. All patients had
monocular disease. Women_(24 patients, 66.6%) were two times more often affected than man (12
patients, 33.3%). Average age of ‘patients was 38 years. Out of 36 patients with ICE syndrome,
secondary glaucomawas.diagnosed in 26 (72.2%).

Patients with ICE syndrome were divided in to two groups: group | without uveal ectropion (22
patients, 61:1%) and group Il with uveal ectropion (14 patients, 38.9%). In group |, secondary

glaucoma was'confirmed in 12 (54.5%) patients, while in group 11, in all 14 (100%) patients (Table 1).

Table 1. Frequency of secondary glaucoma in different forms of ICE syndrome,
respective to the presence of uveal ectropion.

Clinical Pati Patients Patients Patients with ~ Patients with sec.  Patients with sec.
atients . . - ;

forms of without uveal  with uveal sec. glaucoma glaucoma without  glaucoma with

ICE n ectropion ectropion uveal ectropion uveal ectropion

syndromes n (%) n (%) n (%) n (%) n (%)

Progressive

iris atrophy 12 7 (58.3) 5 (41.7) 9 (75.0) 4 (57.1) 5 (100)

Chandler's

syndrome 14 8 (57.1) 6 (42.9) 10 (71.4) 4 (50.0) 6 (100)

Cogan-Reese

syndrome 10 7 (70.0) 3(30.0) 7 (70.0) 4 (57.1) 3 (100)

Total 36 22 (61.1) 14 (38.9) 26 (72.2) 12 (54.6) 14 (100)

DOI: 10.2298/SARH160526042M Copyright © Serbian Medical Society
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Out of 12 patients with progressive iris atrophy, secondary glaucoma was confirmed in 9 (75%).
When patients with progressive iris atrophy were subdivided according to the presence of uveal
ectropion, in group I, glaucoma was present in 4 (57.1%) out of 7 patients and in group Il in all 5
patients (100%). Out of 14 patients with Chandler’s syndrome, secondary glaucoma was confirmed in
10 (71.4%). When patients with Chandler’s syndrome were subdivided according to the presence of
uveal ectropion, in group |, glaucoma was present in 4 (50.0%) out of 8 patients and in group_ Il in all
6 patients (100%). Out of 10 patients with Cogan-Reese syndrome, secondary glaucoma was
confirmed in 7 (70.0%). When patients with Cogan-Reese syndrome were subdivided according to the
presence of uveal ectropion, in group I, glaucoma was present in 4 (57.1%) out of 7 patients and in
group Il in all 3 patients (100%).

In group 1, 12 (54.5%) out of 22 patients, were diagnosed with secondary glaucoma. Mean 10P
at baseline was 37 mmHg, and after medicament treatment 26 mmHg. Glaucoma was compensated in
6 (50%) patients, while in the remaining 6 surgical treatment was necessary. After the procedure
glaucoma was compensated in 4 patients. Two patients were reoperated and had YAG laser
cyclophotocoagulation and cyclocrioanemisation, after which IOP control was achieved.

In group 11, all 14 (100%) patients with uveal ectropion had secondary glaucoma. Mean IOP at
baseline was 49 mmHg, and after local medicament treatment 32 mmHg. Secondary glaucoma could
not be controlled even with per oral carboanhydrase inhibitors. All patients underwent surgical
procedure, after which target 10P was achieved in.7 (50%) patients. In the remaining 7 patients,
additional surgical procedure was necessary (retrabeculectomy with antimetabolite application) and
was successful in 4 patients. In the remaining two patients target IOP was reached after additional Nd
YAG laser cyclophotocoagulation or cyclocrioanemisation. In one patient who had excruciating pain,
due to the decompensated glaucoma, enucleation had to be performed.

Out of 36 patients/ with ICE syndrome, 28 (77.7%) had corectopia. Uveal ectropion was
partially present (in one part of pupillary margin) in 12 patients, and completely present (in the whole
circumference) in. 2 patients. In group Il, all 14 patients had uveal ectropion associated with

corectopia, while in'group |, 14 out of 22 patients (Table 2).

Table 2. Iris changes in different clinical forms of ICE syndrome.

Progressive iris Chandler's Cogan-Reese Iris nevus
atrophy syndrome syndrome syndrome
Iris changes Without ~ With Without ~ With Without ~ With Without ~ With
uveal uveal uveal uveal uveal uveal uveal uveal
ectropion ectropion ectropion ectropion ectropion ectropion ectropion ectropion
Uveal ectropion 7 S 8 6 5 2 2 1
Corectopia 4 S 4 6 4 2 2 1
Iris holes 7 5 0 0 0 0 0 0
Iris nodules or
diffuse pigment 0 0 0 0 4 3 2 1
lesion

DOI: 10.2298/SARH160526042M Copyright © Serbian Medical Society
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Peripheral anterior synechiae (PAS) are the
disease. Gonioscopy was performed in all cases on

were found during follow up. However, in the eye

parameter that shows progressive nature of the
both eyes. In the healthy, unaffected eye, no PAS

with ICE syndrome, progression of the affected

parts of iridocorneal angle with PAS was observed, especially in patients with progressive iris atrophy

and uveal ectropion, in comparison to those without

uveal ectropion (Figure 7 and 8). The progression

of PAS was moderate in Cogan-Reese syndrome (Figure 9 and 10). In Chandler’s syndrome, PAS

were not frequent and didn’t progress as quickly and anteriorly as in progressive iris atrophy.and

Cogan-Reese syndrome (Figure 11 and 12).

Figure 7. Gonioscopy in progressive iris atrophy
without uveal ectropion.

Figure 9. Gonioscopy in Cogan-Reese syndrome
without uveal ectropion.

Figure 11. Gonioscopy in Chandler’s syndrome
without uveal ectropion.

Figure 8. Gonioscopy in progressive iris atrophy
with uveal ectropion.

C
Figure 10. Gonioscopy in Cogan-Reese syndrome
with uveal ectropion.

Figure 12. Gonioscopy in Chandler’s syndrome

DOI: 10.2298/SARH160526042M

with uveal ectropion.
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Progression of PAS in group | was moderate and after 5 years of follow up, only 4 patients had
PAS in 3 quadrants. On the contrary in group Il, PAS were present in 3 or more quadrants of
iridocorneal angle in 9 patients, and those patients had a progression of secondary glaucoma and
reduced effect of filtering surgery. The course of glaucoma was more severe in patients with
progressive iris atrophy and Cogan-Reese syndrome which could be explained by the fact that PAS
are more frequent and more quickly formed (Table 3 and 4).

Table 3. The distribution and progression of peripheral anterior synechiae in different forms of ICE syndromes
without uveal ectropion during a 5-year follow up.

ICE sy
without uveal Progressive iris atrophy Chandler's syndrome Cogan-Reese syndrome
ectropion
Presence of 1st 2nd 3rd 4th 5th 1st 2nd 3rd 4th 5th 1st 2nd 3rd 4th 5th
PAS year year year Yyear Yyear Year year year Yyear year year year Yyear year Yyear
None 1 1 0 0 0 6 6 4 3 3 5 5 4 3 2
1 quadrant 5 4 4 3 2 2 2 3 4 2 2 2 1 2 2
2 quadrants 1 2 2 3 3 0 0 1 1 2 0 0 2 2 2
Sord o o 1 1 2 0 0 o0 ©0 1 0 0 0 o0 1
guadrants
Table 4. Distribution and progression of peripheral anterior synechiae in different forms of ICE syndromes
with-uveal ectropion during a 5-year follow up.
ICE sy with L ,
. Progressive iris atrophy Chandler's syndrome Cogan-Reese syndrome
uveal ectropion
Presence of 1st 2nd 3rd 4th 5th 1st 2nd 3rd 4th 5th 1st 2nd 3rd 4th 5th
PAS year year Yyear Yyear Yyear Year year year year year year year Yyear year Yyear
None 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0
1 quadrant 3 2 1 0 0 3 2 3 2 0 2 2 1 1 0
2 quadrants 1 2 2 3 1 2 3 2 3 3 1 1 2 1 1
3 or 4 quadrants 1 1 2 2 4 0 0 1 1 3 0 0 0 1 2

Histological analysis of iris samples of patients with progressive iris atrophy and Chandler’s
syndrome showed various degrees of iris stromal atrophy, which depended on the area of iris
sampling and involvement. Pigment nodules in patients with Cogan-Reese syndrome, had histological
ultrastructure similar to the iris stroma and were surrounded with cellular membrane. Microscopically,
nodules appeared as islands of elevated, dense, pigmented stromal tissue, surrounded at their base

with endothelium and Descemet’s membrane.

DISCUSSION

Although term “essential iris atrophy” was initially used for this group of disorders, clinical and
patohistological studies showed that primary disorder was corneal endothelial abnormality, rather than

iris pathology [11]. That is why, in 1979, Yanoff [9] suggested the term iridocorneal endothelial (ICE)

DOI: 10.2298/SARH160526042M Copyright © Serbian Medical Society
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syndrome for this spectrum of diseases. Since iris atrophy was not the basic disorder, term progressive
iris atrophy was found more suitable.

ICE syndrome is rare, acquired disease that affects one eye of middle aged patients. It has
higher incidence in females and no genetic predisposition. Certain etiology of the disease is not
known. Many possible factors such as congenital disorders, trauma, chronic inflammation, iris
dystrophies, vascular insufficiency and viral etiology were presumed [7, 12, 13]. For a long_time, it
was speculated that disorder was caused by a congenital anomaly. However, very rare reports of
family cases and histological evidence that endothelial and Descemet’s membrane changes begin in
postnatal period, do not go in favor of hereditary or congenital disease. In patohistlogical specimens
that were obtained after 8 keratoplasties performed in eyes with ICE syndrome, Alvarodo et al [14]
found abnormal material in the posterior collagen layer of Descemet’s membrane. Those findings
confirmed that ICE syndrome is acquired rather than congenital disorder, because all cases had
normal pattern of membrane deposits. Shields et al [8, 15] postulated. that sudden appearance of
abnormal posterior collagen layer is the indirect evidence that an-acute event has damaged the
endothelium and that ICE syndrome is acquired disorder, caused by the exogenous. factor.

Findings of lymphocyte infiltration in the endothelial-layer by Alvarodo and Rodrigues [14,16]
indicates that presence of chronic inflammation could support the theory of viral etiology of the
disease. However, rare lymphocytes are also seen in the corneal endothelium of patients with
posterior polymorphous dystrophy, so they could be considered as normal “passenger” cells, traveling
towards the endothelium. Although the cause of the corneal endothelial abnormalities in ICE
syndrome is not known, strong evidence exists that this is the main pathological event that leads to
other clinico-pathological manifestations. Polimerase chain reaction demonstrated presence of herpes
simplex viral DNA in significant percentage of corneas with ICE syndrome, which suggests that this
disease could be of viral etiology [17].

Pathogenesis of ICE syndrome is complex, and the “membrane theory” of Campbell [18] is
widely accepted.. Endothelial abnormality is not only causing corneal edema, but also leads to
proliferation.of cellular membrane that consists of single layer of endothelial cells and membrane
similar to' Descemet’s membrane. According to this theory, contraction-retraction of the membrane
causes formation’ of PAS, iris changes, corectopia, ectropion of pigment layer and secondary
glaucoma. Iris pigment epithelium moves anteriorly due to the retraction of this membrane, covers the
anterior surface of iris stroma and causes pigment ectropion. Pigment ectropion can be present in all
three clinical forms, although is most common in progressive iris atrophy and Cogan-Reese
syndrome. It is always followed by corectopia, and those two findings are usually present in quadrant
with most prominent PAS. In the opposite quadrant, iris pulling is usually associated with iris
thinning, and in some cases, iris holes. Along with membranous pulling of iris, other factors such as

secondary ischemia of the iris, are probably involved in the pathogenesis. In cases where the pupil is

DOI: 10.2298/SARH160526042M Copyright © Serbian Medical Society
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relatively central, its’ position and shape can be explained by the similar pulling forces from the
opposite parts of iridocorneal angle by PAS.

The most significant clinical feature of progressive iris atrophy are iris changes. At the onset of
the disease, corneal endothelial changes are not so visible and are not associated with development of
corneal edema. Therefore, patients are asymptomatic for a long period of time. Symptoms occur after
the change in pupil form or size or onset of decompensated secondary glaucoma.

In Chandler’s syndrome corneal endothelial abnormality is predominant clinical characteristic.
Consequent corneal edema typically occurs when 10P is moderately raised or even normal. Electron
microscopy of the corneal endothelium shows both regular hexagonal cells, with “visible
interdigitations that correspond to picnotic vesicles and sporadic microvilli in the ‘periphery, and
degenerated endothelial cells that vary in size (polimegatismus) and shape (polimorphismus) [14, 16].
Their borders form a zipper like, multilayers, with inner indentations and sporadic warty
protuberances. Later on, cells aggregate, move apart and deplete Descemet’s membrane which leads
to chronic corneal edema [19].

Contraction of the endothelial membrane over structures of .anterior chamber angle and iris
surface is most probably the cause of secondary glaucoma. Patel et al [20] have examined iris samples
after trabeculectomy and corneal samples after keratoplasty using electron microscopy and concluded
that both proliferation and degeneration of corneal endothelium were present in eyes with progressive
iris atrophy and Cogan-Reese syndrome, while in.Chandler’s syndrome those changes were not
present.

Cogan-Reese syndrome has characteristic findings of nodular or diffuse pigment iris lesions
and variable degree of iris atrophy. Anterior border layer of iris is replaced with dense layer of
melanocytes. Abnormal endothelial, glassy membrane in iridocorneal angle and on the anterior iris
surface and confluent, peripheral RAS with secondary angle-closure glaucoma are characteristic for
the disease. Corneal endotheliopathy is confined to certain areas of the cornea. Spreading of the
corneal endothelium over iridocorneal angle and on the anterior iris surface with formation of new
Descemet’s _membrane seems to be the basic event in this condition. Nevus cells can stimulate
spreading of the corneal endothelium [21]. Also, it is assumed that cellular membrane surrounds and
pulls parts of the stoma to form nodular iris lesions [6, 22].

Changes in the iridocorneal angle include formation of PAS, which usually start from or under
Schwalbe’s line. Histological studies of iridocorneal angle confirm presence of cellular membrane,
which-consists of one layer of endothelial cells and membrane similar to the Descemet’s membrane,
which grows from the periphery of the cornea. Membrane cowers open iridocornal angle, or can be
associated with synechial angle closure [18, 22]. Synechial angle closure is typically progressive,
leading to the 1OP rise. However, secondary glaucoma does not correlate with the degree of synechial
angle closure [23]. Obstruction of aqueous drainage is caused by either covering of the trabecular

meshwork with membrane or synechial closure of iridocorneal angle [24, 25].
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Occurrence of secondary glaucoma in the course of the disease requires medicament
antiglaucomatous treatment, which consists of local administration of beta blockers, carboanhidrase
inhibitors, alfa 2 agonists and prostaglandin analogues. Surgical interventions based on fistulising
procedures, have good results in the beginning, but usually, shortly after the procedure closure of
fistule with proliferated tissue and endothelial membranes occurs [26, 27]. In most of the cases re-
treatment is needed with obligatory intraoperative administration of antimetabolites [28] or usage of
drainage implants [29], in order to prevent or delay cicatricial closure of the surgical aperture in. the
limbus or in the filtering bleb [30].

Nd YAG laser cyclophotocoagulation and cyclocryotherapy are the final option for achieving

the IOP control and their effect is usually time-limited, due to the progressive nature of the.disease.

CONCLUSION

Although ICE syndrome is rare, acquired, benign, progressive disease, one must be cautious to
timely diagnose and monitor secondary glaucoma, especially in cases with uveal ectropion, since
secondary glaucoma is 2 times more frequent in this group of patients. Secondary.glaucoma is caused
by wide and extensive angle closure with PAS and is characterized by.poor response to medicament
treatment. All cases with uveal ectropion required surgical 'treatment (trabeculectomy with

antimetabolite administration), in order to prevent irreversible glaucomatous optic neuropathy.
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