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Abstract

Original Research Article

Introduction: Groenouw type 1 granular corneal dystrophy is an autosomal dominant disease, with complete
penetrance, following a mutation in the chromatin 5q31 transforming growth factor beta induced protein H3 gene
(TGFβI) coding for keratoepithelin. It is a rare corneal condition that is clinically manifested by the presence of
central-bilateral, symmetrical white-greyish corneal opacities in the form of snowflakes, involving the Bowman's
membrane, the anterior, middle and posterior stroma. Often responsible for pain, photophobia, and a gradual decline in
visual acuity. We describe the epidemiological, clinical, tomographic, genetic, and therapeutic aspects of this condition
in a family of two children from a consanguineous marriage, whose parents are also affected. Patients and methods:
We report the case of a family whose father, mother and their two children (a boy and a girl) are all suffering from
type 1 granular dystrophy. Parents are linked by third-degree consanguinity. The first patient was a 6-year-old child,
with no personal history, who had consulted for bilateral progressive lowering of visual acuity evolving since birth,
with photophobia. We performed an interrogation, a biomicroscopic examination with photographs of the anterior
segment, a paraclinical assessment including an optical coherence tomography of the anterior segment. Then we
conducted a family survey by examining family members, including her father, mother, and sister. Results: The
examination of the child found a BCVA at 5/10. The biomicroscopic examination revealed several small, superficial,
central, whitish, confluent, snowflake-shaped, bilateral and symmetrical corneal lesions located on Bowman's
membrane and sparing the limb, suggestive of granular corneal dystrophy, complicated with an organic amblyopia.
Optical coherence tomography of the anterior segment revealed well-defined hyper-reflective deposits at Bowman's
membrane, anterior and middle stroma. The orthoptic treatment instituted was considered insufficient, and the child
had been programmed for a therapeutic photokeratectomy.Examination of the rest of the family found similar lesions,
at variant degrees, with a favorable evolution under optical correction. Conclusion: Type 1 granular corneal dystrophy
is a hereditary condition that appears in the first two decades and affects both sexes. It can manifest itself severely in
childhood and cause amblyopia, especially in homozygous individuals. The OCT of the anterior segment confirms the
diagnosis, helps in the choice of the best therapeutic technique. In moderate cases, optical correction and symptomatic
medical treatment may be sufficient. In severe cases, PKT is the technique of choice, and may in the long term, in case
of recurrence, be supplemented by transfixing keratoplasty, a more invasive technique that does not guarantee the
absence of recurrences.
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INTRODUCTION
Granular corneal dystrophy type 1, formerly
known as "dystrophy of Groenouw type 1”is an
autosomal dominant disease with full penetrance,
described for the first time in 1890 by Groenouw [1]. It
is a rare condition, manifested by the presence of
central, bilateral, and symmetrical grayish-white
corneal opacities, in the shape of snowflakes,
interesting the Bowman's membrane,and the anterior,
middle and posterior stroma (pre-descemetic form).
Often responsible for pain, photophobia, and a gradual
decline in visual acuity. This pathology is the result of a

mutation in the transforming growth factor beta gene,
induced by the protein H3 (TGFβI) of chromosome
5q31 which codes for keratoepithelin [2, 3]. The
Groenouw's dystrophy type I phenotype is associated
with two TGFβI mutations: the more common is
R555W where Arginine is changed to Tryptophan, but
also the R124S [4]. However, the exact molecular
mechanism is not fully understood. We propose to
describe the epidemiological, clinical, tomographic,
genetics and treatment of this condition in a family of
two children,issued from a consanguineous marriage,
whose parents are also affected.
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PATIENTS AND METHODS
We report the case of a family in which the
father, mother and two children’s (one boy and girl) all
have granular dystrophy type 1. The parents are united
by ties of third degree consanguinity. The first patient
was a 6-year-old child, the last of a sibling of 2
children, with no personnal history of eye disease, who
had consulted for progressive decline in bilateral visual
acuity evolving from birth with photophobia. We had
carried out an interrogation, a biomicroscopic
examination with photographs of the anterior segment,
and an optical coherence tomography (OCT) of the
anterior segment. Then we conducted a family survey
by examining family members, including his father,
mother, and sister. The genetic study could not be done.

Patient 3
Examination of the 32-year-old mother found
visual acuity of 10/10 without correction and similar
superficial lesions. She did not report any notion of
decreased visual acuity since childhood, or to wear an
optical correction (Figure 6).
Patient 4
The eldest sister, 11, presented a bilateral
decreasing in visual acuity, at 4/10 on the right eye and
6/10 on the left, upgradeable to 8/10 on the right and
10/10 on the left with correction. Slit lamp examination
revealed central, superficial, symmetrical and bilateral
corneal involvement, less marked, similar to that found
in her brother (figure 7).

RESULTS
Patient 1
Examination of the child found bilateral visual
acuity without correction reduced to 5/10, with no
improvement with optical correction. Biomicroscopy
revealed several small, superficial corneal lesions,
central, whitish in color, confluent, in snowflakes,
bilateral and symmetrical, located on Bowman's
membrane and sparing the limbus (figure 1).
Examination of the anterior chamber, lens, vitreous and
fundus did not note any particularity. Furthermore, we
did not find any strabismus or nystagmus. Optical
coherence tomography (OCT) of the anterior segment
revealed well-limited hyperreflective deposits at
Bowman's membrane, anterior stroma and medium
(figure 2). Overall, the pediatric examination was
normal. Faced with the typical clinical and tomographic
appearance of the lesions, we retained the diagnosis of
granular dystrophy type 1, complicated by organic
amblyopia. The orthoptic treatment instituted was
insufficient, and the child had been scheduled for
therapeutic photokeratectomy.

Fig-1: Biomicroscopic appearance of son’s dystrophic lesions

Patient 2
Examination of the 40-year-old father noted a
decline in visual acuity that had progressed for more
than 25 years old, his visual acuity was at 3/10 in the
right eye and 8/10 in the left one, improved with
correction to 8/10 in the right eye and 10=10 in the left
eye.He reported superficial eye pain and early
photophobia. The biomicroscopic exam revealed a
bilateral and symmetrical superficial corneal damage,
identical to that found in his son, suggesting the same
diagnosis (figure 3, 4). The OCT of the anterior
segment found hyperreflective lesions mainly involving
the Bowman's membrane (Figure 5).

Fig-2: Tomographic appearance of the son’s lesions
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Fig-6: Biomicroscopic appearance of the mother’s lesions
Fig-3: Biomicroscopic appearance of the father’s lesions

Fig-7: Biomicroscopic appearance of the sister’s lesions

Fig-4: Picture of father’s lesions with high magnification

Fig-5: Tomographic appearance of the father’s lesions

DISCUSSION
Epidemiological aspects
The prevalence of granular corneal dystrophy
type 1 is not clearly established Intel this day. It is
estimated to be around 137 per 1,000,000 people in the
USA [5]. This is one of the most common dystrophies
linked to the TGFβI gene [6]. In our observation, we
found inbreeding. This is a rare situation, which may
increase the risk of autosomal dominant disease
transmission by up to 75% according to Mendel's laws.
In 1890, Groenouw described granular dystrophy type 1
as a condition appearing in early childhood and
gradually developing throughout life. According to
Lakshminarayanan et al. [7] and other authors [6, 8], it
appears during the first or second decade of life. For
Beylerian et al. [9], symptoms may onset as early as 3
years old, in most cases within the first 10 years of life.
In this family, the young boy's age of discovery is 6
years old. For her 11-year-old older sister, the discovery
was recent during the family investigation. This could
be explained by the fact that the corneal lesions are less
extensive with a less marked impact on visual acuity.
The father reported a decline in visual acuity that
progressed from childhood. We note that in the mother,
this condition probably went unnoticed with visual
acuity at 10/10, although she has obvious corneal
damage. For most authors, there is no difference of sex
distribution. In the case of this family, both sexes are
affected. We note, however, that the impact on visual
acuity is less marked in mother and daughter.
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According to Munier et al., Like all corneal dystrophies
in general, it is a ubiquitous disease, sparing no
ethnicity, with a distribution reflecting above all, in the
recessive forms, the degree of consanguinity of the
populations and, for the forms dominant, a founding
effect [10].
Clinical aspects
In our observation, the reason for consultation
was the decline in visual acuity in the son age 6 in
whom the best corrected visual acuity (BCVA) was
5/10. In the rest of family, the BCVA was greater than
or equal to 8/10. For Beylerian et al. [9], children
homozygous have more severe manifestations. In our
case this hypothesis would be true for the son, but not
for the daughter. Grayson et al. [11] reported that
corneal opacities in granular dystrophy classic have an
early onset, but vision is not impaired at this stage of
development, and the patient does not feel any
discomfort. Vision is usually not altered until the fourth
or the fifth decade of life. This could be explained by
the fact that the early lesions, mainly located in the
axial part of the cornea, are small, inconspicuous, and
clearly demarcated in the stroma of both eyes. Over
time, the lesions progress and become larger,
coalescing. They are increasing in number, and are
spreading in deeper layers of stroma.
Tomographic aspects
The OCT of the anterior segment carried out in
the father and the son found granular hyperreflective
deposits on Bowman's membrane and on the anterior,
middle, and posterior stroma. For Siebelmann et al. [13]
type I granular dystrophy is characterized on OCT by
the presence of hyperreflective material in the corneal
stroma, epithelium and layer of Bowman. For many
authors, Bowman's layer is partially disturbed [14, 15].
This aspect is consistent with that found in our patients.
In OCT, the deposits are hyper-reflective, well limited,
and readily polygonal in shape. The stromal surface is
irregular and wavy, associated with hyperplasia and
hypoplasia of the epithelium in raised areas [12]. OCT
of the anterior segment is capital in the differential
diagnosis of corneal dystrophies allowing a detailed
analysis of the cornea by obtaining high resolution cuts.
In granular corneal dystrophy type 1, it is also useful for
the choice of therapeutic techniques by specifying the
depth of the lesions stromal. Finally, it is important for
pre and post therapy monitoring. The recent technique,
intraoperative OCT, improves and refines treatment.
Genetic aspects
In Groenouw granular corneal dystrophy type
1, heredity is autosomal dominant with incomplete
dominance and full penetrance.The R555W mutation in
exon 4 of the heterozygous BIGH3 gene [16] is
responsible for almost all classical Groenouw type I
dystrophies, except in exceptional cases (the R124S in a
single Asian family; and an R124L in a French family
with a form of intermediate granular dystrophy between

types I and III) [10]. In our case, the genetic study could
not be performed. Histology is characterized by the
presence of granular deposits staining red in the
Masson's
trichrome
and
reacting
immunohistochemically
with
anti-keratoepithelin
antibodies. Tissue analysis reveals a considerable
accumulation
of
keratoepithelin.
In
electron
microscopy, these extracellular deposits are made up of
"rod-shaped bodies", characteristic of granular
dystrophies.
Therapeutic aspects
Currently the treatment of granular corneal
dystrophy type 1 is based on more or less invasive
optical, medical and surgical means. No treatment of
genetic cause is currently available [6]. Corrective
lenses help improve visual acuity while symptomatic
medical treatment aims to relieve functional signs such
as pain, epithelial erosions and photophobia by the use
of healing agents, wetting agents and lubricants. For
this family, optical correction, wetting agents and
lubricants are sufficient to treat both father and
daughter. For the mother, only lubricants were required.
For the son who is most affected, with a bilateral 5/10
BCVA, he optical treatment was considered
insufficient. The presence of anterior and deep stromal
deposits objectified in OCT, directs us to a surgical
option. Regarding surgical methods, various therapeutic
strategies are used to improve vision by removing
deposits. The treatments offer a range from less
invasive therapeutic, photokeratectomy with lamellar
keratoplasty, to the transfixing keratoplasty, more
invasive. The choice of technique depends on the depth
of the lesions in the stroma [17]. Therapeutic
photokeratectomy (PKT) is the procedure of choice for
the treatment of shallow corneal deposits. This
technique is indicated when deposits are superficial [17,
18]. It improves visual acuity and delays the need for
keratoplasty at the future, when the deposition of
opacities continues. Dighiero et al. found a clear
improved vision after performing PKT on 27 eyes with
dystrophy corneal granular type 1 (DCG1). The
preoperative mean of BCVA was 20/100, and
postoperatively, it was 20/30 at one year [19]. Das et al.
performed PKT in 62 eyes with DCG1 and found
BCVA improved in 79% of patients. On the other hand,
in this study, recurrence of DCG1 was observed in 20%
of eyes after PKT. Since these recurrences tend to be
earlier, PKT can sometimes be repeated.
Transfixing keratoplasty (KT) and anterior
lamellar keratoplasty (KLA) have traditionally been
used to treat the deep deposits of corneal stromal
dystrophies, with a more recent trend towards KLA
because DCG1 and others corneal dystrophies, such as
granular corneal dystrophy type 2, affect especially the
anterior stroma. KT is most often reserved for cases of
recurrence after PKT and KLA. Seitz et al., Suggest
that PKT increases visual acuity without affecting the
prognosis of subsequent KT [18]. Lewis et al. analyzed
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in a retrospective study including 28 eyes of 15 patients,
the recurrence of DCG1 after penetrating keratoplasty
(KT), lamellar keratoplasty anterior (KLA), deep
lamellar keratoplasty (KLP), and photokeratectomy
therapeutic (PKT). The results found a significantly
faster recurrence after PKT (median time: 2.7 years)
and more delayed after KT (13.7 years). A recurrence
significantly occurred at a similar intermediate interval
after KLA and KLP (3.7 and 3.2 years, respectively)
[20]. Recurrence-free survival is longest after KT with
an associated delay in reaching MAVC. Conversely,
PKT provided the fastest visual recovery with faster
recurrence.

8.

CONCLUSION

12.

Granular corneal dystrophy type 1 is an
inherited condition that occurs in during the first two
decades and affects both sexes. It can manifest itself in
severe ways in the childhood and be the cause of
amblyopia, especially in homozygous subjects.
Consanguinity probably increases the risk of
transmission. The OCT of the anterior segment
confirms the diagnosis, helps in the choice of
therapeutic technique and intraoperatively, it refines the
treatment. In cases of moderate impairment, optical
correction and symptomatic medical treatment may be
sufficient. In severe cases, PKT is the technique of
choice and May, in cases of recurrence, is completed by
transfixing keratoplasty, a more invasive technique that
does not guarantee the absence of recurrences.
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