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Phenotypes of Granular Corneal Dystrophy Type 2 among Koreans
in Their Twenties
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Purpose: Granular corneal dystrophy type 2 (GCD2) is a hereditary disease that features granular and lattice stromal deposits in
the cornea. There are homozygotes and heterozygotes and the opacities are exacerbated by corneal trauma or surgery, such as
laser in situ keratomileusis (LASIK). As there is individual variability in GCD2 phenotypes, we investigated various corneal fea-
tures of GCD2 patients in their twenties, the main age group for refractive surgery.

Methods: From genetically confirmed GCD2 patients who had an R124H mutation of the transforming growth factor 8 induced
(TGFBI) gene at age 20 to 29 years, we chose representative patients: one homozygote; one compound heterozygote; one sim-
ple heterozygote with a severe phenotype with many granular deposits; one common heterozygote; and four heterozygotes with
normal corneas. The corneas of all patients were subject to slit-lamp examination and photographed.

Results: The homozygote had confluent granular deposits covering the cornea. The compound heterozygote had granular and
lattice deposits covering the center of the cornea. The patient with a severe phenotype had more than 30 granular deposits in
one eye, but was a simple GCD2 heterozygote, verified by full-sequencing of the TGFBI gene. In the four patients with normal
corneas, a single small lesion was subsequently detected during follow-up in two, at 3 weeks and 6 months, respectively. Both
corneas were judged clear at chance examinations.

Conclusions: Among Koreans in their twenties, GCD2 patients have various phenotypes, from clear corneas to severe confluent
opacities. There are GCD2 heterozygotes with nearly clear corneas, so caution must be taken when choosing patients for re-
fractive surgery.
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Table 1. Clinical characteristics of granular corneal dystrophy type 2 patients in age twenties

A
Patient Genotype ge BCVA Corneal features Prior ocular history
(years)/sex

1 Homozygote 28/M 0.025/0.3 Dense, sharply demarcated discoid stromal Penetrating keratoplasty
opacities became confluent to cover entire cornea  (left eye)
except peripheral rim

2 Compound 27/F 0.5/0.6  Snow-flake & dot like gray-white stromal opacities None

heterozygote became confluent at center & diffuse stromal haze
(R124H+H174D)

3 Heterozygote 28/F 1.0/1.0  Numerous (more than 30 in one eye), discrete, None
discoid or granular opacities

4 Heterozygote 28/F 1.0/1.0  Star- or dot-like deposits less than 20 in one eye Phakic intraocular lens
without stromal haze insertion 5 years ago

5 Heterozygote 23/F 1.0/1.0  Clear at first visit, one fine stromal lesion in right =~ Genetically detected in
cornea after 6 months cohort study

6 Heterozygote 24/F 1.0/1.0  Clear cornea Genetically detected in clinic

for refractive surgery
7 Heterozygote 20/F 1.0/1.0  Clear cornea Genetically detected in clinic
for refractive surgery
8 Heterozygote 26/F 1.0/1.0  Clear cornea at first visits, and one fine suspicious Genetically detected in clinic

lesion after 3 weeks

for refractive surgery

BCVA = best corrected visual acuity; M = male; F = female.
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Figure 1. Cornea of patient 1, homozygote of granular corneal dystrophy type 2. (A, B) Right cornea. Dense, sharply demarcated
stromal opacities became confluent to cover entire cornea except peripheral rim.

Figure 2. Corneas of patient 2, compound heterozygote (R124H +H174D) of granular corneal dystrophy type 2 ([A] right eye, [B]
left eye). Multiple snow-flake and dot like gray-white stromal opacities became confluent at the center of the corneas and diffuse
stromal haze (yellow arrows) can be detected.

Figure 3. Corneas of patient 3 (simple heterozygote of granular corneal dystrophy type 2) show severe phenotypes ([A] right eye,
[B] left eye). Numerous, discrete granular opacities more than 30 in one eye can be detected.
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Figure 4. Corneas of patient 4, simple heterozygote of granular corneal dystrophy type 2 ([A] right eye, [B] left eye). Star-like and
dot-like deposits less than 20 in one eye were detected without diffuse stromal haze.
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Figure 5. Right cornea of patient 5, heterozygote of granular corneal dystrophy type 2 (GCD2). She had clear cornea when was first-
ly diagnosed with GCD2 (A, sclerotic scatter) but after 6 months, one fine stromal lesion (B, arrow) in right cornea was detected.

Figure 6. Photographs of patient 6, 7 (heterozygotes of granular corneal dystrophy type 2 [GCD2]) show clear cornea ([A] left eye
of patient 6, [B] left eye of patient 7). They visited the ophthalmologists for refractive surgery and were incidentally diagnosed with
GCD2 by genetic test.
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Figure 7. Cornea of patient 8, heterozygote of granular corneal dystrophy type 2 (GCD2). She was diagnosed with GCD2 hetero-
zygote when she visited the ophthalmologist for refractive surgery. She had clear cornea at first visit ([A] right cornea) but one suspi-
cious stromal lesion ([B, C] yellow arrows) was found in right cornea 6 months later. Red arrows in (C) are dusts in tear film.
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Figure 8. Genotypes of granular corneal dystrophy type 2
(GCD2). Transforming growth factor p induced (7GFBI) gene
is on the long arm of chromosome 5. GCD2 patients have mu-
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