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SUMMARY

This case series included two healthy adults who showed
continuous production of acellular materials in the
anterior chamber without inflammation. The materials
were membrane-like in case 1 and amorphous in case 2;
they gradually changed shape and location over several
years. During follow-up, there were no changes in vision,
the iris or the chamber angle. Anterior segment optical
coherence tomography confirmed the attachment of

the membrane to the corneal endothelium. Specular
microscopy showed normal endothelial counting

with reversal of the normal light/dark patterns that
occasionally returned to normal appearances. Although
acellular materials were observed unilaterally in both
cases, abnormal endothelial images were noted in

both eyes of case 1. Histopathological examinations
demonstrated the absence of cellular components with
negative immunostaining for collagen IV, vimentin and
o-smooth muscle actin. Serial ophthalmic examinations
and histopathological findings suggest that the
production of acellular material was associated with
alterations of the corneal endothelium.

BACKGROUND

The anterior chamber occasionally shows an inflam-
matory response in cases of uveitis or trauma. The
human corneal endothelium is a non-proliferating
tissue responsible for maintaining the cornea in
a state of deturgescence. Although some corneal
endothelial disorders (eg, endothelitis and immu-
nological rejection following keratoplasty) may be
associated with mild anterior chamber reaction,
these disorders typically do not lead to the produc-
tion of materials in the anterior chamber. Here, we
describe two cases in which acellular materials were
continuously produced in the anterior chamber, in
association with morphological alterations of the
corneal endothelium.

CASE PRESENTATION

Case 1

A 48-year-old male office worker complained of
occasional mild blurred vision and injection in
his right eye, which had been present for approx-
imately 3 months; he was referred for detailed
examinations. The patient had no history of ocular
diseases, surgery, trauma, long-term exposure to
heat or systemic diseases. On examination, the best-
corrected visual acuity (BCVA) was 20/20. Slit lamp
examination revealed mobile transparent membra-
nous materials in the anterior chamber of the right

eye (figure 1A). Both corneas were clear without
endothelial irregularities. Despite mild ciliary injec-
tion, there was no anterior chamber inflammation.
The iris was normal, and the pupil was round and
symmetric. The crystalline lens was clear without
deposition of exfoliation materials (figure 1B). The
intraocular pressure (IOP) was 10mm Hg in both
eyes. Anterior segment optical coherence tomog-
raphy (AS-OCT) (CASIA; Tomey, Nagoya, Japan)
showed that the membrane was located posterior
to the corneal endothelium (figure 1C). Addi-
tional AS-OCT (Cirrus; Carl Zeiss Medic, Tokyo,
Japan) confirmed attachment to the endothelium
(figure 1D). Specular microscopy showed normal
endothelial cell counts (right eye, 2829/mm?; left
eye, 2865/mm?) with abnormal images composed
of round dark areas present in each cell, showing
reversal of the normal light/dark patterns in both
eyes (figure 2A). The central corneal thickness was
536 um in the right eye. Gonioscopy showed that
the angle was open without anterior synechiae.
Confocal microscopy (HRT II Rostock Cornea
Module; Heidelberg Engineering, Dossenheim,
Germany) revealed a round hyporeflective struc-
ture in each cell (figure 1E). After discussion with
the patient and acquisition of informed consent,
extraction of membranous tissue was performed
1month after initial presentation; this enabled
elucidation of the cause of membrane production.
Extraction was performed in the operating room via
paracentesis using fine forceps. Histopathological
examination revealed that the material was amor-
phous without cellular components (figure 1F);
it was also negative for collagen IV, vimentin and
o-smooth muscle actin immunostaining.

Topical administration of fluorometholone (0.1%
Flumetholon; Santen Pharmaceutical, Osaka, Japan)
four times per day was performed for 5 months.
However, the patient experienced occasional mild
hyperaemia without changes in visual function.
The membranous materials reaccumulated within
2 weeks after surgical extraction. Over 3 years of
follow-up, the membranous materials were contin-
uously produced in multiple regions with different
configurations. No changes in the iris or IOP
were noted. There were no changes in subjective
symptoms, and specular microscopy occasionally
revealed an almost normal appearance in both eyes
(figure 2B). However, specular microscopic changes
were observed in all directions, in both eyes simul-
taneously (figure 3A,B).
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Figure 1

Vertical
C

(A) Slit lamp photography of case 1. Note that transparent membranous materials were located in the anterior chamber. (B) Slit lamp

photography with dilated pupil demonstrated no abnormal depositions on the lens surface. The iris was also normal. (C) AS-OCT revealed the presence
of the membrane. (D) Another AS-OCT image confirmed that the membrane was attached to the corneal endothelium. (E) Confocal microscopy
showed the presence of a round hyporeflective structure in each cell. (F) Histological examination showed the acellular structure of the membrane
(Alizarin red S staining). Inset: normal corneal endothelium (positive control). AS-OCT, Anterior segment optical coherence tomography .

Case 2

A 52-year-old healthy housewife was referred to our hospital
because of floating materials in the anterior chamber of the left
eye. The BCVA was 20/15 and the IOP was 20mm Hg. The
patient did not have any history of systemic diseases or traumatic
events to her eyes. Slit lamp examination showed a fibrin-like
material in the inferior anterior chamber (figure 4A,B). There
was no corneal oedema or ‘hammered-silver appearance’, and
the central corneal thickness was 528 um. AS-OCT showed that
the material was present in the inferior angle (figure 4C). No
anterior chamber reaction was noted. The iris and angle showed
no abnormalities, and gonioscopy showed no peripheral ante-
rior synechiae. The crystalline lens was clear and there were no
abnormal deposits on the surface. Specular microscopy showed
reversal of the corneal endothelium in the left eye but not in

Right eye

Left eye

Figure 2 Specular microscopic images of the right eye (upper) and
the left eye (lower) of case 1. (A) First examination. Note the reversal of
normal light/dark patterns in both eyes. (B) Three months after the first
visit, the specular image changed to a normal appearance. The white
dots in each picture were generated by the automated cell counting
software.

the right eye (figure 4D). The endothelial cell density was 2899/
mm? in the right eye and 2368/mm? in the left eye. Confocal
microscopy findings in the corneal endothelium were similar to
those in case 1. With the patient’s consent, tissue extraction was
performed 3 weeks after initial presentation, with the results of
the analysis thereof then used to make the diagnosis. Because the
material was fragile, extraction was performed via paracentesis
with gentle anterior chamber irrigation using BSS-plus (Alcon,
Geneva, Switzerland). Histological examination showed acel-
lular membranous materials (figure 4E).

Over 26 months of close follow-up, the anterior chamber
membranous materials were usually present, sometimes in the
inferior chamber but occasionally attached to the nasal region
on the endothelial side. Specular microscopy showed reversed
images with periodic improvement in the image. No notable
changes were seen in the iris, angle or cornea. The IOPs were
20-25 mm Hg without a glaucomatous change in the optic nerve.

DIFFERENTIAL DIAGNOSIS

Our cases showed some similarities with iridocorneal endothelial
(ICE) syndrome in specular images of the corneal endothelium.
However, other findings such as presence of acellular materials
in the anterior chamber, as well as absence of alterations in the
iris and chamber angle, did not match the ICE sysndrome.

TREATMENT

Topical corticosteroids were given to both cases without any
changes.
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Figure 3  Specular microscopic images of case 1. (A) Right eye and (B) left eye. Endothelial cells were observed in both eyes without notable

regional differences.

OUTCOME AND FOLLOW-UP

During the follow-ups (3 years in case 1 and 2 years in case 2),
the materials gradually changed shape and location. There were
no changes in vision, the iris or the chamber angle.

DISCUSSION

We describe two unusual cases characterised by (1) continuous
presence of membrane-like materials in the anterior chamber;
(2) reversal of the dark/light image using specular microscopy,
which occasionally changed to a normal appearance; (3) normal
endothelial counts without corneal oedema; (4) no apparent

f>°‘

Figure 4 (A,B) Slit lamp photography of case 2. Fibrinous material
was located in the inferior part of the anterior chamber. (C) AS-OCT
showed that the material was located at the inferior angle. (D) Specular
microscopy showed an abnormal endothelial image in the left eye but
not in the right eye. (E) Histological examination showed the acellular
structure of the material (Alizarin red S staining).

inflammation in the anterior chamber; and (5) no abnormalities
in the iris, pupil or angle.

Despite the aforementioned similarities, these two cases
seemed to have some differences. While the materials in the
anterior chambers appeared transparent and membranous in
case 1, they appeared fibrinous in case 2. Changes in the endo-
thelial image were seen in bilateral eyes in case 1 but unilaterally
in Case 2. While there was an occasional episode of mild ciliary
injection without cellular reaction in the anterior chamber in
case 1, no such event was noted in case 2. Case 2 showed mild
elevation of the IOP without changes in the optic disc or anterior
chamber angle.

Reversed images on specular microscopy have been reported
in ICE syndrome, especially in Chandler’s syndrome.' > This
appearance was explained as endothelial cell nuclei and blebs of
the apical cell membrane.® These cells are regarded as pathog-
nomonic for ICE syndrome and so have been termed ICE cells.*
However, several findings in our cases did not match the char-
acteristics of ICE syndrome. First, the specular microscopic
changes seemed to be reversible, returning almost to normal
(without changes in symptoms or other signs) in our cases. The
changes seemed to occur in a diffuse manner without remark-
able regional differences (figure 3). Notably, morphological
alterations occurred simultaneously in both eyes. Although dual
populations of ICE cells and normal endothelium may be seen
in the early stage of ICE syndrome,” reversibility of the image
has not been reported. Second, case 1 exhibited bilateral changes
in the specular images. Although bilateral involvement in the
corneal endothelium has been reported, ICE syndrome is basi-
cally a unilateral disease.®” Third, the production of acellular
materials has not been reported in ICE syndrome. Fourth, there
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were no abnormal findings by slit lamp examination, such as a
hammered-silver appearance. Finally, the cases did not show any
progression after being followed up for several years.

Another clinical entity, which must be distinguished, is
uveitis—membranous tissue production may be a result of
inflammation. Indeed, there were episodes of occasional ciliary
injection in case 1. It is conceivable that chronic intermittent
inflammation could have been responsible for the production of
materials in the anterior chamber. However, clinical findings did
not suggest that uveitis led to the production of these materials.
We did not observe any signs of anterior chamber inflamma-
tion, and the patient did not respond to steroid administration.
Notably, our cases did not exhibit uveitis with specular micro-
scopic changes. The other possible disorders that may produce
materials in the anterior chamber include exfoliation/pseudo-
exfoliation syndrome. However, we did not find any deposits
on the crystalline lens, and both patients did not have history
of long-term heat exposure such as seen in glassblowers. Also,
both the iris and lens demonstrated no abnormal findings that
may be associated with iris chaffing over the lens. ‘Intracellular
shadowing’ of the corneal endothelium has been shown by spec-
ular microscopy in hard contact lens wearers. However, this was
not seen in endothelial images, and neither case had a history of
wearing hard contact lenses.®

In 1987, Stock et al’ reported a case of ‘desquamating endo-
theliopathy’ with unilateral corneal oedema seen in a 34-year-old
man. Histopathological examination showed focal necrosis
of corneal endothelial cells with desquamation of cells in the
anterior chamber. The authors speculated that the case repre-
sented an incipient form of ICE syndrome. Although there are
some similarities between our cases and this report, we did not
observe endothelial damage, and the materials in the anterior
chamber did not contain cells. We presume that the production

Learning points

» We describe two cases in which acellular materials were
continuously produced in the anterior chamber.

» Serial ophthalmic examinations and histopathological
findings suggest that the production of the material was
associated with metabolic alterations of the corneal
endothelium.

» These cases may represent an incipient form of iridocorneal
endothelial syndrome.

of membranous/fibrinous material and corneal changes in endo-
thelial images have pathological relevance. The corneal endo-
thelium in our cases may have been metabolically activated
to continuously produce acellular materials in the anterior
chamber, although normal pump function was maintained. It is
also conceivable that our cases later developed iris and/or angle
abnormalities, as seen in ICE syndrome. If so, membranous
material production and reversible endothelial specular images
might be considered early manifestations of ICE syndrome.
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