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Abstract 

Background. The tumor process inside the eye covers most 
of the inner perimeter: from the iris to the optic nerve head. 
At the same time, there is a little information about neoplastic 

changes of Descemet’s endothelium although the cells of this 
tissue prone to proliferation and pathological tissue growths.

Aim. To present a histomorphological picture of unusual 
proliferation of the Descemet's endothelium, which had some 
signs of a neoplasm. 

Materials and Methods. The histomorphological picture 
of a unique pathological process was studied in 40 serial sec-
tions of the eyeball. The histological picture was compared 
with the clinical one.

Results. Histomorphological examination revealed oblit-
eration of the iridocorneal angle with fibrosis-hyalinosis of 
the drainage zone and neoplastic changes inside the eye: a 
cavernous hemangioma, neoplastic complexes of flattened 
round-oval non-pigmented cells in the zonule of Zinn, in the 
anterior chamber, on the anterior surface of the iris and iden-
tical cell complexes along the surface of Descemet's mem-
brane.

Conclusions. For the first time, emphasis was placed on 
the possibility of a neoplastic process in the endothelium of 
Descemet's membrane, the implementation of which is ex-
tremely difficult due to the absence of a stromal-vascular pool 
in this tissue system.

Keywords: posterior corneal epithelium, neoplastic 
proliferation, intraocular tumors, cornea.
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Introduction 

Among intraocular tumors, the most common are tu-
mors of the choroid and retina. From the standpoint of 
histotopography, the tumor process inside the eye covers 
most of the inner perimeter: from the drainage zone and 
iris to the optic nerve head [1]. At the same time, there 
is limited information about tumors of the posterior cor-
neal epithelium or lens epithelium, although the cells of 
these tissue structures are subject to proliferation with the 
formation of various pathological tissue growths of a non-
tumor nature [2]. 

The absence of a tendency to neoplastic transformation 
in certain tissues may be due to resistance to mutations 
in pro- and antiapoptotic genes that control oncogenesis. 
Thus, according to the famous hypothesis of Alfred Knud-
son [3, 4], endogenous and exogenous carcinogenic fac-
tors that affect the body during life are triggered by the 
presence of a congenital mutation, which thus creates a 
predisposition to neoplasm. To a certain extent, this ex-
plains why not all tissues in the body become sources of 
neoplastic growth, despite equal exposure to carcinogenic 
effects throughout life and the presence of proliferative 
abilities of their cells. For example, eye tumors, whose 
source would be ganglion and bipolar cells of the retina, 
are not known. At the same time, photoreceptor cells of the 
retina, which are practically not involved in proliferative 
processes inside the eye, are the source of the well-known 
retinoblastoma [5, 6]. 

At the same time, an inherited tendency to tumor 
transformation is not yet a guarantee that a tumor will de-
velop in a given tissue over time. Understanding this, in 
particular, is facilitated by studying the relationships be-
tween various cellular and tissue systems inside the eye. 
For example, the epithelium of the lens capsule, the ciliary 
epithelium, and the posterior epithelium of the cornea are 
completely isolated from the stroma and vessels, which in 
most integumentary epithelia of the body are located in the 
proper sheet (substantia propria). The absence of stromal-
vascular territory deprives the tumor cells of the opportu-
nity to form tumor tissue, condemning individual tumor 
cell complexes to inevitable death. The mechanism of this 

Резюме

Обгрунтування. Пухлинний процес всередині ока 
охоплює більшу частину внутрішнього периметра: від 
райдужної оболонки до диска зорового нерва. Водночас, 
інформації про неопластичні зміни ендотелію десцеме-
тової оболонки мало, хоча клітини цієї тканини схильні 
до проліферації та патологічного розростання.

Мета. Представити гістоморфологічну картину не-
звичайної проліферації ендотелію десцеметової оболон-
ки, яка мала деякі ознаки новоутворення.

Матеріали та методи. Гістоморфологічну картину 
унікального патологічного процесу вивчали на 40 серій-
них зрізах очного яблука. Гістологічну картину порівню-
вали з клінічною.

Результати. Гістоморфологічне дослідження ви-
явило облітерацію іридокорнеального кута з фіброз-
но-гіалінозом дренажної зони та неопластичні зміни 
всередині ока: кавернозна гемангіома, неопластичні 
комплекси сплющених кругло-овальних непігментованих 
клітин у зонулі Цинна, у передній камері, на передній 
поверхні райдужної оболонки та ідентичні клітин-
ні комплекси вздовж поверхні десцеметової оболонки. 
Висновок. Вперше було зроблено акцент на можливос-
ті неопластичного процесу в ендотелії десцеметової 
мембрани, реалізація якого надзвичайно складна через 
відсутність стромально-судинного пулу в цій тканинній 
системі.

Ключові слова: задній епітелій рогівки, неопластична 
проліферація, внутрішньоочні пухлини, рогівка.

death is associated with a completely predictable loss of 
contacts between individual cells, which initiates one of 
the variants of apoptosis - anoikis [7]. 

Also, great difficulties in the formation of stromal-cel-
lular contacts arise at the initial stages of the formation of 
tumors of the retinal pigment epithelium and retinoblas-
toma. Until the cellular elements of these neoplasms pen-
etrate into the adjacent vascular-stromal territories, which 
for them are the vascular membrane of the eye and the 
inner layers of the retina, respectively, they cannot acquire 
the morphological characteristics of real neoplasms. Thus, 
isolated retinoblastoma complexes that have not gone be-
yond the outer nuclear layer of the retina can often be seen 
during histomorphological examination as foci of necro-
sis impregnated with calcium salts. The same small com-
plexes of retinal pigment epithelium cells on the surface 
of Bruch's membrane, which do not have the features of 
a real neoplasm due to the absence of stroma and vessels, 
are described by some authors as accidental findings [8]. 

Thus, in accordance with the presented circumstances, 
it is difficult to imagine how a tumor can be created from 
the posterior corneal epithelium, although in the presence 
of appropriate neoplastic predetermination (which is nei-
ther confirmed nor refuted), one can assume the emer-
gence, under certain conditions, the patterns of neoplastic 
proliferation similar to those described in the initial stages 
of the development of tumors of the retinal pigment epi-
thelium. 

Aim. Using a unique observation as an example, we 
would like to present a histomorphological picture of 
unusual proliferation of the posterior corneal epithelium 
(Descemet's endothelium) with signs of neoplasm.

Material and Methods

The analysis of the histomorphological picture of a 
unique pathological process is based on the study of surgi-
cal material - an enucleated eye, which was removed due 
to irreversible loss of vision against the background of 
secondary glaucoma and a tendency to the development 
of atrophy. The material was processed using a traditional 
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histological technique, sections were prepared from paraf-
fin blocks, and standard staining with Harris hematoxylin 
and eosin was used [9, 10]. For the study, 44 serial sec-
tions were made from blocks with different orientations 
of fragments of the eyeball. The histological picture was 
compared with the clinical one.

Results

The basis for this study was an unusual clinical obser-
vation associated with a 60-year-old female patient who, 
against the background of secondary glaucoma treated 
with laser exposure to the irido-ciliary zone and surgical 
intervention, including basal iridectomy, developed a ten-
dency to atrophy of the left eyeball. As a result of the de-
veloped cataract and glaucomatous neuroretinopathy, the 
eye became blind and was enucleated. Histomorphological 
examination of the anterior part of the eye revealed oblit-
eration of the iridocorneal angle against the background of 
fibrosis-hyalinosis of the drainage zone, which is charac-
teristic of a neglected glaucomatous process (Fig. 1).

Along with changes in the iridocorneal zone, neoplas-
tic changes were detected inside the eye, which were not 
established during clinical observation due to the opac-
ity of the ocular media. At the same time, their presence 
largely explains the cause of the progression of atrophic 
changes in the eye. 

The first, most obvious, neoplastic process detected 
during histomorphological examination was a cavernous 
hemangioma node. The tumor prominence was up to 2 
mm, the extension along the sclera was from the serrated 
line to the equator of the eyeball. The pigment epithelium 
above the tumor node was largely desquamated, and its 
fragments were involved in multiple serous-hemorrhagic 
subretinal exudates with fibrin deposition (Fig. 2). Similar 
exudates were present on the retinal surface near the ser-

rated line, as well as in the anterior and posterior chambers 
of the eye. 

The formation of serous-hemorrhagic exudates, includ-
ing those with fibrin admixture, is characteristic of cavern-
ous hemangioma. However, some of them contained neo-
plastic complexes of flattened round-oval non-pigmented 
cells. The presence of these cell complexes cannot be ex-
plained by the presence of hemangioma. Thus, the largest 
accumulation of neoplastic cells was found in the zonule 
of Zinn, as well as in the anterior chamber and on the ante-
rior surface of the iris (Figs. 3 and 4).

The origin of these complexes becomes clear in con-
nection with the detection of neoplastic proliferation on 
the posterior surface of the cornea in a number of serial 
sections. Cellular complexes similar to those described 
above were distributed along the surface of Descemet's 
membrane in the form of a convex strand up to 300 μm 
thick (Fig. 5-6). This neoplastic formation began at some 
distance from the angle of the anterior chamber (at least 
2-3 mm) and had a length of up to 5-6 mm. 

The posterior corneal epithelium is a tissue system that 
is not renewed throughout life, but only regularly under-
goes apoptotic elimination, as a result of which the num-
ber of endothelial monolayer cells decreases exponentially 
[11, 12]. At the same time, already in the middle of the 
last century, high proliferative abilities of corneal endo-
thelial cells were established, which are realized in vari-
ous pathological processes in the anterior part of the eye; 
trauma (including postoperative), corneal burns, various 
inflammatory processes in the inner layers of the eye [13-
16]. The proliferation of endothelial cells is accompanied 
by the formation of collagenous-fibrous tissue, which is 
sometimes difficult to distinguish histologically from nor-
mal corneal stroma. At the same time, on the side opposite 
the posterior surface of the cornea, a Descemet-like hya-
line membrane is often formed. These formations are well 

Fig. 1. Closure of the anterior chamber angle by the root 
of the iris (1), the extent of synechia is indicated by arrows. 
The drainage zone (2) is obliterated, on the processes of the 
ciliary body and in the posterior chamber, there are small 
accumulations of fibrin-like masses (3). Magnification 200Х. 

Fig. 2. Cavernous hemangioma of the choroid - cavernous 
dilated vessels (1) near the ora serrata. Above the cystically 
altered retina there is an accumulation of fibrin-like masses 
(2). Magnification 200Х.
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known as retrocorneal membranes. In our observation, 
the proliferation of the corneal endothelium in the most 
places was not accompanied by the formation of fibrous-
collagenous tissue and only on the surface were there up to 
2-3 layers of collagen fibers and a well-contoured hyaline 
membrane. It is interesting to note that in some areas this 
membrane looked more formed structurally than the natu-
ral Descemet's membrane (Fig. 5). This can be explained 
by the fact that due to the involvement of the endotheli-
um in neoplastic proliferation, its metabolic effect on the 
membrane itself was disrupted and it began to undergo de-
structive changes.

The peculiarity of this observation was that in all foci 
of corneal endothelial proliferation, cellular elements pre-
dominated and only on the posterior surface of the cornea 
was there a slight formation of fibrous-collagenous tissue 
and Descemet-like membrane. A weakly expressed ten-

dency to fibroblastic transformation brings this process 
closer to neoplasia. 

In the well-known classical descriptions of retrocor-
neal membranes, a significant predominance of the fibrous 
component is noted, while the cellular elements are re-
duced and are represented only by barely noticeable scat-
tered flattened cells (7). Therefore, we draw attention to 
this observation, since its histomorphological patterns in-
dicate a neoplastic character rather than the known fibro-
blastic metaplasia of Descemet's endothelium, leading to 
the formation of retrocorneal membranes.

We have to resume, that despite significant achieve-
ments of the last decade in digital medicine [17, 18] and 
oncologic field partly [19, 20], there are numerous cases 
which are characterized unexpected histogenesis as de-
scribed. 

Fig. 3. Complexes of cells of neoplastic nature (1) among 
erythrocytes and small fibrin deposits (2) near zonule of Zinn. 
Magnification 200X

Fig. 4. Complexes of round-oval non-pigmented cells (1) on 
the surface of the anterior pigmented epithelium (2) of the iris 
(3). Magnification 200Х. 

Fig. 5. Tumor-like proliferation of round-oval cells (1) on 
the surface of Descemet's membrane (2); a membrane-
like structure is visible medially from the proliferation (3). 
Magnification 200Х.

Fig. 6. Fragment of tumor-like proliferation on the surface of 
Descemet's membrane: the stromal component in the form 
of small accumulations of fibrin and collagen fibrils (arrows) 
is extremely reduced. Magnification 400X.
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Conclusions

The corneal endothelium is known for its tendency to 
fibroblastic metaplasia, resulting in the formation of retro-
coneal membranes. An unusual clinical case, including the 
consequences of an neglectced glaucomatous process that 
occurred against the background of a cavernous heman-
gioma, draws attention to the possibility of neoplastic pro-
liferation of Descemet's endothelium, the implementation 
of which is extremely difficult due to the lack of stromal-
vascular territory in this tissue system.
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