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Introduction
Posterior polymorphic corneal dystrophy (PPCD) affects the 

Descemet membrane and the corneal endothelium, occurs more 
frequently bilaterally and asymmetrically and has mainly autosomal 
dominant inheritance [1-3]. There are unilateral isolated cases 
with a similar phenotype but without the inheritance pattern [1]. 
The main endothelial corneal signs of PPCD are greyish lesions of 
varying shape and size, as well as vesicles and rails. In rare cases, 
PPCD can be accompanied by iridocorneal peripheral adhesions, iris 
atrophy and corectopia. Over the years, glaucoma can appear due to 
abnormal endothelium growth over the angle [1-3]. Pathologically, 
there is a proliferation of cells expressing cytokeratins CK7 and  

 
CK19 typical of epithelial lineage cells that replace the hexagonal 
endothelial cells, with associated secondary abnormalities in 
the Descemet membrane [1,4]. The biomicroscopy findings are 
similar to those found in iridocorneal endothelial syndrome (ICE), 
which can also present endothelial abnormalities, synechiae and 
corectopia [1,5]. Unlike PPCD, the most common form of endothelial 
involvement is the “beaten metal” appearance. Although both 
entities are characterized by endothelial epithelialization, and 
their cells share cytokeratin 17 typical of epithelial cells, ICE is 
not an inherited disease and is exceptionally bilateral (Table 1) 
[4,5]. The specular microscopy characteristic of PPCD are the 
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endothelial rails, also known as “snail tracks”, which are dark areas 
in the form of a band that encloses a number of smaller and clear 
cells. The areas have irregular scalloped edges visible by slit-lamp 
examination. A certain degree of polymegathism and pleomorphism 
can also be found. However, ICE syndrome is characterized by ICE 
cells, which are considered pathognomonic and are characterized 
by larger pleomorphic cells with hyperreflective nuclei and cell 
borders compared with the cell surface (“light-dark inversion”) 

[1-6]. PPCD is a genetically heterogeneous disease with extremely 
variable expression in which three genes have been identified: 
VSX1 (20p11.21), COL8A2 (1p34.2-p32.3), and ZEB1 (10p11.22) 
[2,3]. We present the case of a patient with a rare biomicroscopic 
manifestation of PPCD, associated with keratoconus, in whom the 
mutation c.1A> C (p.Met1Leu) was detected for the first time in 
heterozygosity in the ZEB1 gene (TCF8).

Table 1: The differential diagnosis of corneal posterior polymorphic dystrophy and iridocorneal endothelial syndrome.

Etiology

 PPCD ICE syndrome

PPCD1: VSX1 
      PPCD2: COL8A2 

  PPCD3: ZEB1

Unknown  
Probable viral etiology

Inheritance Autosomal dominant Sporadic

Presentation More frequently bilateral More frequently unilateral 

Onset Early childhood Adulthood

Signs

Cornea 

Endothelial lesions 
·      Vesicular 

·     Banded 
·         Diffuse

“Beaten metal” appearance.  
Chandler: early marked edema.   

APS: possible edema    
Cogan-Reese: possible edema

Anterior chamber Peripheral iridocorneal adhesions in 25% Peripheral anterior synechiae

Iris Atrophy
Chandler: iris atrophy  

APS: Full thickness holes   
Cogan-Reese: Nodules + atrophy

Pupil Corectopia
Chandler: corectopia  

APS: polycoria  
Cogan-Reese: uncommon changes

Cytokeratins CK7  
CK19

34BE12   
Pkk1  
KL1   

CK19

Specular microscopy (corneal 
endothelium)

Vesicles  
Snail tracks  

Polymegathism  
Pleomorphism  

Larger endothelial cells

“ICE” cells  
Smaller endothelial cells

Abbreviations: APS, ; ICE, iridocorneal endothelial syndrome; PPCD, posterior polymorphous corneal dystrophy

Clinical Case
A 64-year-old woman was diagnosed with keratoconus in both 

eyes in October 2009 and was implanted intrastromal rings in the 
left eye in January 2013. She had no known systemic diseases, 
and her only son (aged 36 years) presented no systemic or ocular 
disease. In the examination, her uncorrected visual acuity was 0.5 
(+2) in the right eye and 0.5 (+1) in the left eye, improving to 0.63 
in the right eye with pinhole and showing no improvement in the 
left eye. Refractometry showed + 0.50-1.00 64º in the right eye and 
-0.25 -0.75 133º in the left eye. Under biomicroscopy, the right eye 
showed focal opacification in the inferior temporal and superior 
temporal corneal endothelium, anterior iridoendothelial synechiae 
from 4 to 6 o’clock, as well as superonasal corectopia. In the left 
eye, an intrastromal segment was observed at 70% depth. The 

corneal endothelium presented with rails in the paracentral area, 
together with patchy endothelial opacification. The left iris showed 
no abnormalities (Figures 1a-d). The lens and fundoscopy results 
were normal for both eyes. Intraocular pressure was 12 in the 
right eye and 11 in the left eye. The topography (Pentacam, Oculus) 
revealed a K1 (flattest meridian) of 46.6 diopters (D), a K2 (steepest 
meridian) of 47.3 D at 93.4º, a pachymetry apex of 557 microns and 
a posterior elevation of +28 microns in the right eye. The left eye had 
a K1 of 48.0 D, a K2 of 48.7 D at 105.4º, pachymetry of 562 microns 
and a posterior elevation of +38 microns which were considered 
a right posterior keratoconus and a left keratoconus. The specular 
microscopy study (NIDEX CEM 530) showed a decreased cellular 
endothelial count, polymegathism, and polymorphism of the 
endothelial cells and a number of vesicles . The Heidelberg confocal 
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microscopy study (Heidelberg Engineering GmbH, Dossenheim, 
Germany) revealed keratocytes in the posterior stroma with spindle 
nuclei and polymorphism, polymegathism, and giant endothelial 
cells, with a number of nucleated cells in that lay in both eyes. In 
the left eye, we observed a hyporeflective crater-shaped lesion and 
a curvilinear, hyperreflective band lesion (Figures 2 a-d ). A genetic 
analysis of 6 genes associated with PPCD, included in a panel of 298 

genes related to ophthalmological diseases, was conducted using 
the massive sequencing technique, which found the mutation c.1A> 
C (p.Met1Leu) in heterozygosity in the ZEB1 gene. We proposed an 
ophthalmological and genetic study of the patient’s descendants. 
The results of the biomicroscopy, specular microscopy, and genetic 
analysis of the proband’s 36-year-old male child were normal. 

Figure 1: Biomicroscopy showing mild eccentricity of the pupil towards the upper nasal sector of the right eye (A), inferior 
intrastromal segment of the left eye (B), and inferior corneal endothelial opacification of the right eye(C),  polymorphic grayish 
endothelial opacifications at different corneal locations and central endothelial rails of  the left eye (D).

Figure 2: In vivo confocal microscopy showing posterior stromal keratocytes with elongated spindle-shaped nuclei in the right 
eye (A), polymorphism, polymegathism, giant endothelial cells with some nucleated cells in the right eye (B), curvilinear, hy-
perreflective banded lesion in the left eye surrounded by hyperreflective keratocytes(C) and hyporeflective vesicular lesions, 
in the form of a crater with hyperreflective deposits around the lesions in the left eye (E).
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Discussion
We present the clinical case of a woman with PPCD and 

keratoconus, with a previously undescribed mutation in the 
ZEB1 gene. PPCD is inherited in an autosomal dominant form 
and is genetically heterogeneous, with mutations identified in 
3 loci: The chromosome 20p (20p 11.21) VSX1 gene mutation is 
characteristic of the PPCD1 subtype, the COL8A2 gene (1p34.2-p32. 
3) mutation is characteristic of the PPCD2 subtype, and the ZEB1 
gene mutation is characteristic of the PPCD3 subtype [2,3]. PPCD3 
is often associated with corneal steepening [7,8]. The ZEB1 gene 
or zinc-finger homeodomain transcription factor 8 is the gene that 
was altered in our patient. ZEB1 mutations have been systemically 
linked with Alport syndrome and the progression of certain tumors. 
In ophthalmological cases, the gene is associated with PPCD, Fuchs’ 
endothelial corneal dystrophy and keratoconus [9-12]. In contrast, 
individuals have also been identified with this pathogenic mutation 
in the ZEB1 gene who do not experience corneal disease. A 2013 
study confirmed the genotype-phenotype correlation, such that 
mutations of the missense type in the ZEB1 protein resulted in 
Fuchs’ endothelial dystrophy and keratoconus, while the nonsense 
mutations of ZEB1 produced a Stop codon, truncating the protein, 
causing PPCD3 [9]. The ZEB1 gene encodes a transcription factor 
involved in mediating epithelial and endothelial cell lineage 
transitions and is crucial during embryogenesis, in the development 
of neural crest cell-derived structures such as the corneal 
endothelium [12]. The ZEB1 transcription factor is responsible for 
regulating the epithelial-mesenchymal transition, which involves 
the transformation of non-motile epithelial cells into cells with 
a mesenchymal phenotype that have the ability to migrate. ZEB1 
induces the epithelial-mesenchymal transition by suppressing 
the expression of specific epithelial factors such as E-cadherin 
and is responsible for the reverse transition from mesenchyme to 
epithelium [10-12].

As a consequence of the ZEB1 mutation, several epithelial-like 
features are observed in the corneal endothelium of PPCD, including 
a stratified organization, desmosomal intracellular junctions, 
and expression of an epithelial-like profile, including increased 
expression of keratins 7 and 19 [11] and cadherins (e.g., CDH1) 
and decreased expression of CDH2 associated with the epithelium 
[12]. Mutations in the ZEB1 gene could therefore pathogenetically 
explain the epithelial transformation of endothelium in PPCD. 
In our patient, the isolated mutation was c.1A> C (p.Met1Leu) 
in heterozygosity in the ZEB1 gene, a mutation not previously 
described in the literature or databases. There has been only 
one patient with a pathogenic mutation described in the same 
nucleotide, but the change is a guanine instead of a cytosine: c.1A>G 
(p.Met1Val) [13]. In our patient’s case, the mutation is c.1A>C 
(p.Met1Leu). Therefore, the resulting amino acid in the mutation 
is different. The detected variant has not been previously identified 

in other patients. Due to its characteristics, however, the variant 
is considered likely to be pathogenic and, therefore, associated 
with endothelial dystrophy in our patient. This genetic disorder is 
transmitted following an autosomal dominant inheritance pattern, 
meaning that the proband’s children have a 50% probability of 
inheriting the pattern. However, these genetic disorders present 
variable expression, and not all individuals with the disorder 
develop the same symptoms, the same severity, or the same clinical 
progression.
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