
Case Report

Case Report: Fuchs Dystrophy after Corneal 
Transplantation

Abstract

Fuchs Endothelial Corneal Dystrophy (FECD) consists of a pro-
gressive loss of corneal endothelial cells, with subsequent devel-
opment of subepithelial connective tissue objectively leading to 
severely impaired vision. Generally, the time interval between the 
asymptomatic stage, with only the presence of guttates on bio-
microscopy, to the most advanced stage, associated with chronic 
edema that causes corneal opacity and scarring, can vary be-
tween 20 to 30 years of evolution. Eye bank donor cornea selec-
tion includes FECD screening based on macroscopic and specular 
microscopyfindings. However, this screening may not be sensible 
enough to detect the disease in its earlier stages. We report 2 
cases of FECD in corneal grafts in which the donor corneas eye 
bank screening was negative for FECD. These two cases highlight 
the importance of a meticulous evaluation of donor corneas can-
didates for corneal transplant. Traditional evaluation was not sen-
sible enough to detect early phases of FECD. Additional screening 
methods, such as genetic testing, would improve the accuracy to 
detect FECD and other diseases present in donor corneas used in 
corneal transplants.
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Introduction

Fuchs Endothelial Corneal Dystrophy (FECD) is an age-related 
disorder that affect especially women [1], first described in 1910 
by Ernst Fuchs as “corneal epithelial dystrophy” [2]. However, it 
was quickly discovered that the endothelium was the cause of 
this dystrophy with morphological and functional abnormalities 
[2,3]. According to the International Classification of Corneal 
Dystrophies (IC3D), FECD is categorized into 2 forms [2,4,5]: a 
rare, early-onset form and a more common late-onset form and 
both subtypes appear to have similar time to progression from 
disease onset to corneal decompensation [1,4]. Clinically FECD 
presents in four stages: in the first stage of the disease, the 

patient is asymptomatic but with central irregularly scattered 
guttae; in second stage, blurred vision, glare, and colored halos 
develop around the lights as stromal and epithelial edema de-
velops. The patient may notice an improvement in symptoms 
over the course of the day due to increased tear evaporation, 
resulting in increased tear osmolality; the third stage is charac-
terized by the development of subepithelial connective tissue 
objectively and although the patient is less complaining due to 
the reduction in edema, there is a decrease in visual acuity;  the 
fourth stage is characterized by chronic edema that causes cor-
neal opacity and scarring, leading to severely impaired vision 
and pain [2,3,6].
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This article presents 2 cases of FECD that occur in eyes previ-
ously submitted to corneal transplantation.

Case Report 1

We report the case of an 82-year-old woman, pseudopha-
kic, with a history of Left Eye (LE) Penetrating Keratoplasty 
(PK) due to FECD in 2007. In 2017, a new PK was performed 
due to graft failure (diffuse corneal opacification). Two years 
after the second PK, in 2019, the Best Corrected Visual Acuity 
(BCVA) was 20/40. In 2021, the patient started complains of 
slightly reduced vision in her LE (20/50), with episodic vision 
fluctuations and glare. Slit-lamp examination revealed changes 

in endothelial specular reflection, with small dark spots and a 
“beaten metal” pattern (Figure 1). Specular microscopy (Figure 
2a) confirmed the diagnosis of FECD, with the presence of typi-
cal endothelial guttate, irregular warts and cells varying in size 
and shape. The preoperative evaluation of the donor cornea (50 
years old; endothelial cell count: 2463 cells/mm2.) used in the 
2017 corneal transplant (Figure 2b) showed a normal slit lamp 
examination and specular microscopy evaluation revealed only 
a few small black spots, interpreted as artifacts as they didn’t 
seem to be guttatas. Overall, there were not clear signs suggest-
ing pathological endothelial changes contraindicating the use of 
that cornea in a transplant.

 
Figure 1: Slit lamp examination with “beaten metal” pattern (case 1).

 
Figure 2: Specular microscopy (case 1): a: Cellular pleomorphism and typical endothelial guttate; b: Donor cornea prior to 2017 corneal 
transplantation.

 
Figure 3: Specular microscopy (case 2): a: Cellular pleomorphism and typical endothelial guttate; b: Donor cornea prior to 2017 corneal 
transplantation.
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Case Report 2

We report the case of an 83-year-old woman, pseudopha-
kic, with a history of Descemet Stripping Automated Endothe-
lial Keratoplasty (DSAEK) in the Right Eye (RE) due to FECD in 
2017. Six months after surgery, BCVA was 20/40. In 2022, five 
years after DSAEK, the patient had a decrease in BCVA, with vi-
sual acuity decreasing to 20/80. Slit lamp examination revealed 
changes in endothelial specular reflection, with small dark spots 
and a "beaten metal" pattern. Specular microscopy (Figure 3a) 
confirmed the diagnosis of FECD, with the presence of typical 
endothelial guttates and cells varying in size and shape. The 
preoperative evaluation of the donor cornea (40 years old; en-
dothelial cell count of 2747 cells/mm2) used in the 2017 (Figure 
3b) showed a normal specular microscopy evaluation. There-
fore, this donor cornea did not show any alterations suggestive 
of endothelial disease that would contraindicate the use of this 
cornea in a transplant.

Discussion/Conclusion

FECD is a bilateral disease of corneal endothelium character-
ized by subendothelial accumulation of extracellular matrix and 
accelerated loss of corneal endothelial cells [7]. 

The primary treatment of FECD is a medical treatment, with 
the aim of treating the early symptoms of illness, such as blurry 
vision in the morning, increasing the external osmolarity (using 
hypertonic sodium chloride drops or ointment can be given to 
extract water from the cornea) [6].

Corneal transplant is the definitive treatment of FECD. PK 
has been the mainstay of surgical treatment for many years. 
However, alternative procedures based on Endothelial Kerato-
plasty (EK) - DSAEK and Descemet Membrane Endothelial Kera-
toplasty (DMEK) [10,11]- have surpassed PK in the last fifteen 
years: namely lower rate of graft rejection, minimal wound re-
lated complications, minimal induced astigmatism and faster 
visual recovery, when compared to PK. Currently, DSAEK is the 
most commonly performed EK in U.S.A. [12]. Future prospects 
for new treatments have been developed, such as injection of 
cultured Human Corneal Endothelial Cells (hCECs) for the treat-
ment of various endothelial failure conditions [13].

In case 1, this patient was initially treated with PK, as in 2007 
there were no DSAEK or DMEK available in the setting in which 
the patient was evaluated, and these techniques are just begin-
ning to spread around the world. In 2017, a new PK was per-
formed, due to diffuse opacification of the graft. In these situa-
tions, endothelial transplantation is not indicated, so a new PK 
was performed.

In case 2, given the wide dissemination and experience of 
corneal transplant centers in EK, DSAEK was the treatment of 
choice for FECD.

We report two examples of patients who had previously un-
dergone corneal transplantation (PK in the first case and EK in 
the second one) that developed FECD 4 and 5 years after this 
surgical procedure, respectively. These cases demonstrate the 
possibility of FECD development in grafts after corneal trans-
plantation, either PK or EK. From our point of view, these in-
triguing findings may result from one of the following etiologi-
cal mechanisms:

1) FECD was present in the donor cornea: the retrospective 
analysis of the donor cornea used in case 1 reveals that, at the 
time of transplantation, it already presented slight endothe-

lial morphological alterations, however these changes did not 
appear to be clear signs of endothelial changes suggestive of 
FECD, with the small black dots being interpreted as artifacts 
and, therefore, the cornea was used for transplantation. Retro-
spective analysis of the donor cornea used in case 2 patient did 
not show any suspicious signs of FECD. However, given the small 
area examined by specular microscopy, these numbers may un-
derestimate the real prevalence of postoperative guttae in both 
cases [14]. Some studies found isolated guttae (4-25.6%) and 
grouped guttae (1.6-4.8%) in donor corneas for corneal trans-
plantation [14,15].

2) Donor cornea developed disease after transplantation: 
guttate may have passed unnoticed in the eye bank, or become 
evident soon after transplantation, possibly as a result of sur-
gical stress and/or interaction with the new recipient environ-
ment, not it being possible to exclude an accelerated structural 
and functional deterioration of these grafts after the surgical 
procedure [14]. This hypothesis arises based on the age of the 
donor corneas at the time of transplantation (40 and 50 years 
respectively in cases 1 and 2) with an apparent absence of en-
dothelial alterations suggestive of FECD.

3) The receptor cornea determined the onset of the disease 
in the donor cornea: currently there is no scientific evidence 
that the recipient cornea is responsible for the development of 
disease in the donor cornea, in the case of FECD. This etiologi-
cal mechanism is currently accepted and known, for example, 
in keratoconus, in which the recipient cornea changes the do-
nor cornea at the level of keratocytes, the host epithelium and 
at the level of chronic epithelial-stromal interactions, inducing 
changes in the layer Bowman and, consequently, recurrence of 
the pathology in the grafted cornea [13]. However, there is still 
no evidence demonstrating this etiological mechanism as being 
a possible cause of FECD in a graft.

As far as we know, no information was found in medical in-
formation search engines (such as PubMed) reporting a case 
of FECD in a corneal graft. Some studies show that eyes with 
post-keratoplasty guttae have outcomes similar to those of eyes 
without guttae [14]. However, we report 2 cases of eyes that 
developed FECD 4 and 5 years after corneal transplantation.

These two cases highlight the importance of a meticulous 
evaluation of donor corneas candidates for corneal transplant. 
Slit lamp examination and specular microscopy may not be sen-
sible enough to detect early phases of FECD, especially in cor-
neas of younger donors, where the disease may not be clearly 
manifest already. Newer screening examinations like genetic 
testing may increase the accuracy in detecting pathologies like 
FECD in donor corneas used in corneal transplantation.
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