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Abstract

Meesmann corneal dystrophy syndrome is a genetic disorder of the eye that affects the cornea. This condition is characterized by the formation 
of small round cysts in all parts of the corneal layer, called the corneal epithelium. Meesmann corneal dystrophy syndrome is caused by a mutation in 
the KRT12 gene, which is located in the long arm of chromosome 17 as 17q21.2, or the KRT3 gene, which is located in the long arm of chromosome 
12, as 12q13.13.
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Generalities of Meesmann Corneal Dystrophy Syn-
drome 

Meesmann corneal dystrophy syndrome is a genetic disorder 
of the eye that affects the cornea. This condition is characterized 
by the formation of small round cysts in all parts of the corneal lay-
er, called the corneal epithelium. This part of the cornea acts as a 
barrier to prevent foreign matter such as dust and bacteria from 
entering the eye Figure 1.1

Clinical Signs and Symptoms of Meesmann Corneal 
Dystrophy Syndrome 

In people with Meesmann corneal dystrophy, cysts may appear 
very early in the first year of life. They usually affect both eyes and 
increase in number over time. Cysts usually do not cause any symp-
toms until late adolescence or adulthood, when they begin to rup-
ture on the surface of the cornea and cause eye irritation. Potential 
symptoms usually include increased sensitivity to light (photopho-

bia), abnormal blinking (blepharospasm), increased tear produc-
tion, tenderness in the eye as if a foreign object has entered the eye, 
and inability to tolerate lens coverage. Some affected people also 
have a temporary dark area of vision Figure 2.1,2

Figure 1: Schematic of the lens structure of the eye.1
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Etiology of Meesmann Corneal Dystrophy Syndrome 
Meesmann corneal dystrophy syndrome is caused by a mutation 

in the KRT12 gene, which is located in the long arm of chromosome 
17 as 17q21.2, or the KRT3 gene, which is located in the long arm 
of chromosome 12, as 12q13.13. These genes provide the instruc-
tions for the synthesis of proteins called creatine 12 and creatine 3, 
which are found in the corneal epithelium. The two proteins inter-
act to form the structural framework of the corneal layer. Mutations 
in either the KRT12 or KRT3 genes weaken this framework, caus-
ing the corneal epithelium to become fragile and to develop cysts 
that characterize the disorder. Cysts may contain abnormal creatine 
protein masses and other cellular debris. When cysts rupture, they 
cause eye irritation and other symptoms of meesmann corneal dys-
trophy Figure 3.1,3 Meesmann corneal dystrophy syndrome follows 
an predominant autosomal inherited pattern. Therefore, a copy of 
the mutated KRT3 and KRT12 genes (either parent) is required to 
cause this syndrome, and the chance of having a child with this syn-
drome in an autosomal dominant state is 50%.1,4

Frequency of Meesmann Corneal Dystrophy Syndrome

Meesmann corneal dystrophy is a rare genetic disorder whose 
frequency of occurrence is unknown. The disorder initially affected 
a large family of several generations of Germans with more than 

100 members. Since then, the syndrome has been reported in indi-
viduals and families around the world Figure 4.1,5

Diagnosis of Meesmann Corneal Dystrophy Syndrome 
Meesmann corneal dystrophy syndrome can be diagnosed based 

on the clinical findings of some patients and some pathological and 
optological tests. The most accurate way to diagnose this syndrome 
is to do molecular genetic testing for the KRT3 and KRT12 genes to 
check for possible mutations Figure 5 and Figure 6.1,6

Treatment Options for Meesmann Corneal Dystrophy 
Syndrome 

The treatment and management strategy of meesmann corne-
al dystrophy syndrome is symptomatic and supportive. Treatment 
may be performed with the efforts and coordination of a team of 
specialists, including an ophthalmologist and eye surgeon. There is 
no conventional treatment for this syndrome and all clinical mea-
sures are taken to alleviate the suffering of the patients. Genetic 
counseling is also essential for all parents who want a healthy baby 
Figure 7.1,7

Discussion and Conclusion

In people with meesmann corneal dystrophy, cysts may ap-
pear very early in the first year of life. They usually affect both eyes 
and increase in number over time. Cysts usually do not cause any 
symptoms until late adolescence or adulthood, when they begin to 
rupture on the surface of the cornea and cause eye irritation. Treat-
ment may be performed with the efforts and coordination of a team 
of specialists, including an ophthalmologist and eye surgeon.1-7

Figure 2: Images of ocular disorders associated with meesmann 
corneal dystrophy syndrome.1

Figure 3: Schematic view of chromosome 17 where the KRT12 
gene is located in the long arm of this chromosome as 17q21.2.1

Figure 4: Schematic view of chromosome 12 where the KRT3 gene 
is located in the long arm of this chromosome as 12q13.13.1

Figure 5: Schematic of the mechanism of action of the KRT12 mu-
tant gene in ocular cells.1
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Figure 6: Images of ocular disorders associated with meesmann 
corneal dystrophy syndrome.1

Figure 7: Schematic representation of the dominant autosomal 
inherited pattern that meesmann corneal dystrophic syndrome fol-
lows.1
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