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Visual Outcomes Following Deep 
Anterior Lamellar Keratoplasty in 
Granular Corneal Dystrophy Types 
1 and 2

Dear Editor, 
The phenotypic appearance of granular corneal dystro-

phy (GCD) type 1 and GCD type 2 (also known as Avelli-
no corneal dystrophy) changes with age, but is believed to 
also be influenced by trauma or intervening surgical pro-
cedures [1-3]. This report presents two cases of GCD, with 
varied manifestations before and after surgical interven-
tion. Incidentally, Lee et al. [4] noted high prevalence Avel-
lino dystrophy in the Korean population, approximately 
11.5 of 10,000. 

A 55-year-old Caucasian male with GCD type 1 in 2008 
initially presented with deteriorating visual acuity (VA) 
following an anterior lamellar keratoplasty in the left eye 
(LE) in 1999 (Fig. 1A). His sister was also diagnosed with 
GCD type 1. Slit lamp examination showed bilateral gran-
ular opacities with the granules in the LE, located mainly 
in the graft host interface. VA in the right eye (RE) was 6 / 
30 unaided, 6 / 21 with a pinhole, and in the LE was 6 / 120 
unaided, 6 / 18 with a pinhole. He underwent a deep anteri-
or lamellar keratoplasty (DALK) 6 months after presenta-
tion in the RE, and 15 months in the LE. Following suture 
removal from both grafts, the VA in the RE was 6 / 15 un-
aided, correcting to 6 / 7.5 (28 months post-DALK), and in 
the LE was 6 / 18 unaided, correcting to 6 / 6 (20 months 

post-DALK). Minor recurrence of the granular dystrophy 
at the graft host interface was noted bilaterally 25 months 
post-left DALK (Fig. 1B and 1C). Fifty-seven months after 
the right and 48 months after the left DALK, the VAs were 
6 / 7.5 bilaterally with correction. 

A 27-year-old Korean female in 2008, 8 years subse-
quent to bilateral laser-assisted in situ keratomileusis 
(LASIK), presented with changes consistent with granular 
dystrophy around the LASIK interfaces (Fig. 2A). Her 
mother, sister, maternal uncle, and multiple maternal cous-
ins were all diagnosed with some form of corneal dystro-
phy. Further DNA assessment led to a definitive diagnosis 
of Avellino dystrophy. 

At the initial visit, the VA was 6 / 15 with glasses, and 
anterior stromal granules were noted on slit lamp examina-
tion. The RE preoperative VA was 6 / 15 with correction. 
She underwent DALK to the RE 18 months after presenta-
tion. Following suture removal, 14 months after the right 
DALK, VA was counting fingers, improving to 6 / 48 with 
a pinhole, and the graft was clear at 36 months. Fifty-five 
months post-DALK, VA was 6 / 18, improving to 6 / 15 
with a pinhole and a clear graft (Fig. 2B and 2C).

At the initial visit, VA was 6 / 18 with glasses, improving 
to 6 / 15 with a pinhole, and posterior stromal granules 
were noted. LE VA preoperatively was 6 / 15 with glasses 
and improved to 6 / 12 with the pinhole. She underwent 
left DALK 49 months after presentation. The VA at the 
last appointment was 6 / 15 with glasses, with no improve-
ment with a pinhole and a clear graft.

On first presentation, slit lamp examination of case 1 
showed bilateral granular opacities, with those in the LE 
largely located at the existing graft-host interface. Follow-
ing bilateral DALK, minor recurrence of granules was not-
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Fig. 1. Case 1. (A) Slit lamp image of left eye showing lamellar keratoplasty with recurrence of the granular deposits in the graft host in-
terface, (B) image of left eye 52 months post-deep anterior lamellar keratoplasty with full graft shown, and (C) slit lamp image of left eye 
52 months post-deep anterior lamellar keratoplasty showing minor recurrence of granular deposits at the graft host interface.
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ed at the graft-host interface. Recurrence in the graft-host 
interface following DALK and lamellar keratoplasty is 
noted in the literature, and often granules will progress 
over time from the epithelium to the stroma [4]. Disease re-
currence is well recognized in the graft-host interface area, 
and may be related to both GCD types, as well as surgical 
factors such as recurrence along suture tracks and incision 
lines [1-5]. The exact reasons why recurrence is seen in 
some cases and not in others has yet to be elucidated.

Both current cases showed excellent improvement in VA 
(6 / 7.5 in case 1 and approximately 6 / 15 in case 2). In 
general, VA improvement is expected after DALK, al-
though it has been reported to range between 6 / 7.5 and 6 
/ 120 [5]. Slit-lamp examination of case 2 demonstrated 
multiple granules in the stroma anterior to and surround-
ing the flap, 8 years post-LASIK. Awwad et al. [1] suggest 
that LASIK results in exacerbation of Avellino dystrophy 
deposits in the flap interface and in the stroma anterior to 
the interface. 

Clinicians must be aware that current refractive corneal 
surgeries such as LASIK are contraindicated in granular 
corneal dystrophies, as they induce progression of the dis-
ease, and case 2 appears to support this statement [3]. 

Currently, DALK remains the best treatment option for 
improving VA in patients with granular corneal dystro-
phies, even if repeat procedures are required. These cases 
demonstrate that positive VA outcomes are achievable in 
typical GCD types 1 and 2. 

Lia M uit de Bosch, Susan Ormonde, Stuti L Misra
Department of Ophthalmology, New Zealand National Eye Centre, 
Faculty of Medical and Health Sciences, The University of 
Auckland, Auckland, New Zealand 
E-mail (Stuti L Misra): s.misra@auckland.ac.nz

Conflict of Interest 

No potential conflict of interest relevant to this article 
was reported.

Acknowledgements

We would like to thank professor Charles NJ McGhee 
for his input and oversight.

References

1. Awwad ST, Di Pascuale MA, Hogan RN, et al. Avellino 
corneal dystrophy worsening after laser in situ keratomile-
usis: further clinicopathologic observations and proposed 
pathogenesis. Am J Ophthalmol 2008;145:656-61. 

2. Hong JP, Kim TI, Chung JL, et al. Analysis of deposit 
depth and morphology in granular corneal dystrophy type 
2 using fourier domain optical coherence tomography. Cor-
nea 2011;30:729-38. 

3. Kim TI, Kim T, Kim SW, Kim EK. Comparison of corneal 
deposits after LASIK and PRK in eyes with granular cor-
neal dystrophy type II. J Refract Surg 2008;24:392-5. 

4. Lee JH, Cristol SM, Kim WC, et al. Prevalence of granular 
corneal dystrophy type 2 (Avellino corneal dystrophy) in the 
Korean population. Ophthalmic Epidemiol 2010;17:160-5. 

5. Salouti R, Hosseini H, Eghtedari M, Khalili MR. Deep an-
terior lamellar keratoplasty with melles technique for gran-
ular corneal dystrophy. Cornea 2009;28:140-3. 

Fig. 2. Case 2. (A) slit lamp image of right eye post-laser-assisted in situ keratomileusis showing granular and lattice deposits character-
istic of Avellino corneal dystrophy, (B) image of right eye post-deep anterior lamellar keratoplasty with graft clearly shown, and (C) slit 
lamp image of right eye post-deep anterior lamellar keratoplasty showing slit lamp beam through clear corneal graft.
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