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Patient History: 
 A 55 year old female complained that both of her eyes were red, and the vessels appeared 
to be swollen for the past 2 weeks. She had noted that it had started in the right eye and then 3 
days, later it affected her left eye. She had also said that during that time her eyes felt irritated, 
tired, and had shooting pains especially in the left eye. She uses Muro 128 solution daily at 
bedtime in both eyes and Genteal ointment as needed in both eyes. 
 
Examination: 

Her vision was 20/30 pin hole 20/25 in the right eye, and 20/20 in the left eye without 
correction. Her intraocular pressure  was 14mmHg in the right and 16mmHg in the left . During 
the slit lamp examination, all of the structures appeared to be normal except there was 2+ guttae 
of the corneal endothelium of both eyes. It was also noted that there was questionable corkscrew 
appearance of the vessels of the bulbar conjunctiva in both eyes. Her eyes were not dilated, since 
her previous dilated fundus exams had been normal. Both figures below show Corneal 
Topography done: figure 1.1 shows epithelial bullae (OD>OS), but then another Topography 
was done two years later and you can see how the epithelial bullae have somewhat improved.         

 
 

Figure 1.1: This is a Topography imaging showing steep epithelial bullae OD>OS 
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Figure 1.2: This is another Topography imaging showing how the epithelial bullae have  
flattened. 
 

Normal Anatomy: 
 The main structure of the eye affected in our patient is the cornea. The cornea is the clear 
window that is responsible for two-thirds of the refractive power of the eye  (about +43 
Diopters). The cornea is an avascular structure that is kept dehydrated by the water pumping 
ability of the endothelium. The structural components of the cornea and the sclera are the same; 
the dehydration and collagen fiber arrangement makes the cornea clear.  

The cornea is composed of five layers (oriented anterior to posterior): epithelium, 
Bowman’s membrane, stroma, Descemet’s membrane, and endothelium. Out of these five layers, 
only the epithelium has the ability to regenerate without leaving any scars. Posterior to this layer 
is where scars are seen to appear. The cornea is an avascular structure; therefore, it’s nourished 
by three sources: a plexus of fine capillaries at the limbus, the tearfilm, and the aqueous humor 
(Stein, Stein, & Freeman, 6). 
 
Discussion/Diagnosis: 
 What is Fuchs’ dystrophy? Fuchs’ dystrophy (also known as Fuchs’ endothelial 
dystrophy) is an abnormality in Descemet’s membrane and the endothelium, which causes 
swelling in all the other layers of the cornea. During the work-up of the patient, it is normally 
good to do pachymetry to check for corneal edema. Unfortunately, the cause is unknown; 
however, there seems to be a decrease in the number of Na+, K+ -ATPase pump sites or possibly 
in the pump function itself. If these pumps don’t work, then there is a buildup of waste products 
(corneal guttata), resulting in abnormalities of the endothelial cells (Basic and Clinical Science 
Course, 1). It has also been found that Fuchs’ dystrophy may also be a hereditary disease. The 
prevalence of Fuchs’ dystrophy is difficult to say for sure because the frequency of corneal 
guttata increases with age. However, it has been seen that after age 40, about 70% of patients 
have corneal guttata; but, only 0.1% of the patients have epithelial edema and bullae formation. 
It more commonly affects women than men, but not a particular ethnicity. Also, the disease 
usually manifests within the ages of 60’s – 70’s (Singh, 4). 
 
Signs: 
 The three biggest characteristics of Fuchs’ dystrophy are: corneal guttata, bullae, and 
stromal edema. The corneal guttata are typically seen at the endothelial and Descemet’s 
membrane layer of the cornea. This can give the corneal endothelium a “beaten-metal” or 
“orange peel” appearance. As it progresses, some pigment may be seen on the endothelium, 
along with a thicker Descemet’s membrane. At this point the examiner can see edema of the 
stromal layer, then eventually the bullae on the epithelium layer. Fuchs’ dystrophy may be seen 
unilaterally or bilaterally; and also in some cases, it can cause an increase of the intraocular 
pressure as well (Rapuano & Heng, 2).
 
Symptoms: 
 The main complaint at the beginning of Fuchs’ dystrophy is blurry vision and seeing 
halos around lights and glare due to the corneal guttata. Once the stromal layer of the cornea 
becomes swollen, the patient really complains of having severely decreased vision. Vision is 



worse  in the morning since the eyelids have been closed all night and more water is trapped in 
the cornea.  Another main complaint associated with advanced Fuchs’ dystrophy is severe pain. 
This is when the bullae on the epithelium rupture, causing an epithelial defect (Rapuano & Heng, 
2). 
 
 
Differential Diagnosis: 
 When making a diagnosis of Fuchs’ dystrophy, it may be mistaken for other diseases . 
Aphakic or pseudophakic bullous keratopathy is a secondary disease that can occur after cataract 
surgery, and is usually unilateral. Congenital hereditary endothelial dystrophy (CHED) is 
characterized by corneal edema in both eyes. In posterior polymorphous dystrophy the corneal 
endothelium can have focally grouped vesicles, geographic gray lesions, and occasionally some 
corneal edema. Lastly, iridocorneal endothelial (ICE) syndrome is typically unilateral and gives 
the corneal endothelium a “beaten-metal” appearance, causes corneal edema, and increased 
intraocular pressure (Ehlers & Shah, 3). 
 
Progression of Fuchs’ Dystrophy: 
- Stage 1: The formation of corneal guttata within the corneal endothelium. This usually starts in 

the patient’s 40’s – 50’s (Kanski, 5). 
- Stage 2: Next, the stroma becomes swollen, resulting in edema of the epithelial layer. This is 

the stage when the patient complains of halos around lights, glare, and decreased vision. 
The epithelium forms microcysts which then turn into bullae. As these bullae get bigger 
they rupture causing pain. This increases the chance of causing infectious keratitis. 
Eventually, the corneal sensation is decreased because of the damage done to the 
epithelial nerve endings. Lastly, the posterior corneal lamellae become edematous and 
cause a visible wrinkling/striae in the Descemet’s membrane (Kanski, 5). 

- Stage 3: The last stage is when vascular pannus and subepithelial fibrosis form along the 
epithelial basement membrane. There is a decrease in the formation of new bullae and 
swelling of the epithelium; however, the stroma remains swollen (Kanski, 5).  

 
Treatment: 
 The most helpful treatment in mild to moderate cases of Fuchs’ Dystrophy is sodium 
chloride 5% (hypertonic saline solution) drops and ointment to help reduce the cornea edema. 
This aims to reduce the edema and relieve the pain (Basic and Clinical Science Course, 1). 
However, if the intraocular pressure is elevated, then a pressure lowering drop may be used, e.g. 
timolol 0.25% - 0.5% (Ehlers & Shah, 3). When mild epithelial edema is present it has been 
suggested to use a hair dryer and hold it at arm’s length for 5 - 10 minutes in the mornings to 
help keep the cornea dehydrated. Also if the patient is having extreme pain due to the ruptured 
bullae, then a bandage soft contact lens may be inserted to help protect the exposed areas of the 
cornea, therefore giving the patient more comfort. If there is significant vision loss, then a 
corneal transplant (Penetrating keratoplasty (PK) or Descemet’s stripping endothelial 
keratoplasty (DSEK)) may be needed. The transplant is suggested to be done before 
vascularization and before the whole cornea becomes swollen to ensure that the prognosis has a 
much better outcome (Basic and Clinical Science Course, 1). 
    
Prognosis: 



 Normally Fuchs' endothelial dystrophy is mild to moderate and can be managed without 
the need for any surgery. However, in advanced cases, a transplant will be needed; normally the 
success rate is very good. It is  always a good idea to monitor for narrow angles and glaucoma in 
all cases of Fuchs’ Dystrophy (Rapuano & Heng, 2). 
 
Conclusion of case: 
 Our patient should continue to use the Muro 128 in order to keep her Fuchs’ Dystrophy 
stable. She will always have the corneal guttata present; however, the Muro 128 will help 
decrease corneal edema, reducing the chance of going into the advanced stage of Fuchs’ 
Dystrophy. 
 Fuchs’ corneal dystrophy starts and progresses as the guttata form at the endothelial level. 
There really is no known reason as to why they form, but it’s a slow progressive disease at the 
beginning. As with any disease the earlier the treatment the better the prognosis will be. If severe 
enoughthere are surgical treatment options available  to help restore vision. The main treatment 
is to reduce the corneal edema to help vision and the healing process. 
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