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Abstract

Background: This case report presents a case of bilateral Thiel-Behnke corne-
al dystrophy in Denmark. Thiel-Behnke is an autosomal dominant inherited
epithelial-stromal TGFBI dystrophy causing visual impairment. Methods and
Results: This case study presents a 24-year-old Lithuanian man, with no pre-
vious ocular history, who had experienced slowly progressive visual impair-
ment since his childhood. He was examined at the Department of Ophthal-
mology at Vejle Hospital and Aarhus University Hospital, where he was di-
agnosed with bilateral Thiel-Behnke corneal dystrophy. Histology confirmed
the diagnosis. A lamellar corneal transplantation was performed in the right
eye; however, due to epithelial growth under the corneal graft, it was later de-
cided to redo the operation. Following the operations, the patient experienced
a visual improvement in best corrected visual acuity (BCVA) from 0.1 (20/25
Snellen equivalent) to 0.3 (20/40 Snellen equivalent) in his right eye. Conclu-
sions: This case of Thiel-Behnke corneal dystrophy is to our knowledge the
first reported case in Denmark.
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1. Introduction

A corneal dystrophy is an inherited disorder, where deposition of abnormal ma-
terial in the cornea disturbs corneal transparency and refraction [1]. The corneal
dystrophies are often bilateral, symmetric, slowly progressive, and are not related
to environmental or systemic factors, even though there are some exceptions.
The International Classification of Corneal Dystrophies (IC3D) have sug-

gested to classify corneal dystrophies in the following classes according to lo-
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cation; 1) epithelial and subepithelial dystrophies, 2) epithelial-stromal Trans-
forming Growth Factor Beta Induced (TGFBI) dystrophies, 3) stromal dystro-
phies, and 4) endothelial dystrophies. Moreover, the IC3D also suggest categoriz-
ing the dystrophies based on the underlying genetics using the following catego-
ries; 1) Gene and mutation is known, 2) Gene is unknown and chromosomal loci
is known, 3) Gene and chromosomal loci is unknown, and 4) Suspected or new
corneal dystrophies [2].

Thiel-Behnke corneal dystrophy (TBCD), also called honeycomb corneal dys-
trophy, is an epithelial-stromal TGFBI dystrophy, genetic category 1 [2]. It is au-
tosomal dominant inherited and located on the genetic loci 5931 on the TGFBI
gene [2]-[6]. The symptoms begin in the early childhood with slowly progressive
visual impairment, and in some cases painful corneal erosions. Initially, irregular
scattered opacities can be observed, which later develops into symmetrical sub-
epithelial honeycomb-shaped opacities, often in the central part of cornea. These
opacities can later grow into the stromal layer and spread to the peripheral parts
of cornea [2].

With transmission electron microscopy, curly collagen fibers can be detected.
Furthermore, hyperreflective material in Bowman’s layer extending into the ep-
ithelium in a sawtooth-shaped pattern can be found in an Optical Coherence
Tomography (OCT). With these findings, the examiner can differentiate TBCD
from Reis-Biicklers Corneal Dystrophy (RBCD), which can be a difficult task, as
they present with similar symptoms. Unlike TBCD, RBCD is characterized by
irregular diffuse geographic-like corneal opacities, rod-shaped bodies in trans-
mission electron microscopy, and a homogenous layer of hyperreflective depos-
its often with a serrated anterior border is apparent at the level of the Bowman
layer and the anterior stroma in OCT [2] [7] [8].

This case study displays a case of Thiel-Behnke corneal dystrophy diagnosed

in a young Lithuanian man living in Denmark.

2. Case Presentation and Results

A 24-year-old Lithuanian man was referred to the department of Ophthalmolo-
gy at Vejle Hospital in February 2017. He experienced blurred vision in both
eyes. It started in his childhood, but the visual impairment had especially devel-
oped over the last ten years. He did not experience pain. The patient had no pre-
vious ocular history and had not experienced pain. His mother had had a corne-
al transplant operation in one eye, because of corneal dystrophy, unknown
which type. The mother was living in Lithuania, so it was not possible to exam-
ine her or run genetic tests. There was no other family history of corneal dys-
trophy.

The examination showed a best corrected visual acuity (BCVA) of 0.1/0.2
(20/25 and 20/32 Snellen equivalent), a small exotropia in primary position,
centrally located superficial corneal iron deposits, and symmetric corneal subep-

ithelial and stromal reticular opacities in both eyes. The results rose a suspicion
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of Thiel-Behnke corneal dystrophy (TBCD), which the department of Ophthal-
mology at Vejle Hospital is unable to treat. Therefore, the patient was referred to
the specialized corneal team at the department of Ophthalmology at Aarhus
University Hospital.

At Aarhus University Hospital, the findings were confirmed (Figure 1). An
anterior Optical Coherence Tomography (OCT) showed a thickening of the an-
terior corneal stroma, especially in the right eye. The opacities reached a depth
of approximately 217 pm in the right eye and approximately 200 um in the left
eye. Corneal topography (Pentacam, Oculus) (Figure 2 and Figure 3) showed an
irregular astigmatism in the right eye (10 - 11 diopters), and a more regular
astigmatism in the left eye (4.2 diopters). As described the thickness of the corneal
opacities in the right eye were 217 um, why phototherapeutic keratectomy (PTK)
was not considered to be suitable for this patient. It was decided to perform a cor-
neal transplantation (FS-ALK: Femtosecond laser-assisted anterior lamellar kera-
toplasty) on the right eye in local anesthesia. The surgery was performed October
2017 at Aarhus University Hospital. With Visumax (Zeiss, Germany) an anterior
donor lamella, with the size of 7.50 mm in diameter, 0.200 mm thickness and an
edge-angle of 70 degrees, was made and used in the surgery. A histologic exami-
nation after the surgery confirmed the TBCD diagnosis (Figure 4 and Figure 5).
The day after the operation, there was an inferonasal displacement of the graft,
why it was repositioned in local anesthesia. Twenty-nine days after the opera-
tion, the bandage contact lens was removed. The corneal graft was clear, and a
few inferior islands of epithelial cells were seen under the graft. The BCVA was
0.6 in the right eye (20/80 Snellen equivalent). No interventions were performed,

and the patient was scheduled for at control 2 month later.

Figure 1. Thiel-Behnke corneal dystrophy (TBCD) in the patient’s right eye.

Thirty-five days after the surgery, the patient contacted the department of
Ophthalmology, because he experienced increased blurred vision in the right
eye. It was decided to perform a second FS-ALK in the right eye, because of epi-
thelial growth under the corneal graft. This was performed 41 days after the first

surgery. The first corneal graft was removed, the area was cleaned for epithelial
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cells, and a new anterior donor lamella with the same size as the previous was
placed. The first day after the second surgery, acceptable graft conditions were
observed. 22 days after the second surgery, the patient had increased intraocular
pressure in the right eye (37 mmHg). It was interpreted as a response to the ster-

oid eye drops treatment, and he was given pressure reducing eye drops.
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Figure 2. Corneal topography (Pentacam, Oculus) scan of the patient’s right eye (May 2017).
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Figure 3. Corneal topography (Pentacam, Oculus) scan of the patient’s left eye (May 2017).
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Figure 4. (A) Histology examination with Bowman’s layer extending into the epithelium
in a sawtooth-shaped pattern. (B) Histology examination with Alcian Blue Stain.

Figure 5. Electron microscopy with curly collagen fibers.

148 days after the first operation, the examination showed a clear corneal
graft, no epithelial growth, a discrete irregular corneal surface, and a BCVA of
0.2 in the right eye (20/25 Snellen equivalent).

866 days (approximately 2 years) after the first surgery, the ophthalmologic
examination showed a clear corneal graft in the right eye and moderate TBCD in
the left eye. The BCVA was 0.3/0.4 (20/40 and 20/50 Snellen equivalent). The
examiner did not find any explanations for the vision loss, neither cataract, in-
traocular pressure changes, macular changes nor retinal changes were found.
The patient was content with the results and was not interested in further surgi-
cal treatment at that moment. Until now the patient has not returned to the de-
partment of Ophthalmology, why there is no further information about the
long-term outcomes of the surgery and the progression of the TBCD in the left
eye.

3. Discussion

This case of TBCD is, to our knowledge, the first reported case in Denmark,
which is remarkable, even though the patient is originally from Lithuania. This
case is relevant, because it adds to the existing material on the subject and can be

helpful in the diagnosis of future cases. Genetic counseling is relevant and valua-
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ble for these patients. Therefore, it is very important to include the inheritance
aspects in the information given to the patients [9]. The patient in this case re-
port had a mother, who had had a corneal transplant operation, because of cor-
neal dystrophy, unknown which type. No relatives were interested in genetic
tests at the time.

Regarding treatment, a stage-related therapeutic approach is recommended.
Patients with superficial corneal opacities are initially treated with conservative
therapy with gels, ointments, and contact lenses. When the conservative therapy
is no longer sufficient, the patients are suitable candidates for PTK. PTK can be
repeated in the attempt to postpone corneal transplantation, both lamellar and
penetrating keratoplasty [10]. Unfortunately, this was not suitable for the patient
in the described case, because of the thickness of the corneal opacities.

A study by Hieda et al found a significant improvement in BCVA after PTK
surgery. Gradual recurrence of central superficial opacities was observed in the
PTK-treated patients. In one patient significant recurrence compromising the
BCVA was observed in one eye after 42 months [11]. Recurrence seems to ap-
pear later with TBCD compared to RBCD [10] [11]. PTK induces a risk of irreg-
ular corneal surfaces, hyperopic shift, and stromal haze [12]. The use of wave-
front-guided photorefractive keratectomy (PRK) is described to reduce the hy-
peropic shift induced by PTK and might enhance the effect of PTK [13].

In case of deeper stromal affection corneal transplantation, lamellar keratoplasty
or penetrating keratoplasty, might be a possible treatment [8]-[10]. Femtosecond
laser-assisted anterior lamellar keratoplasty (FS-ALK) was the chosen treatment
for the patient in the reported case. It is a relatively new surgical method show-
ing safe and efficient results [14]-[18]. With FS-ALK it is possible to treat a larg-
er corneal area than with PTK, and the literature reports good postoperative re-
sults [17].

Penetrating keratoplasty has shown good clinical outcomes, but induces a risk
of immunological rejection, graft failure, irregular astigmatism, infection, and
other complications. Therefore, it should be avoided in patients, where FS-ALK
can be used and postpone the need for further treatment [17].

Even though recurrence is a known risk, TBCD is considered to have a rela-
tively good prognosis compared to other corneal dystrophies. The patients are
older at the onset of treatment, and time of recurrence is longer compared to
several other corneal dystrophies [19].

Ongoing research is investigation the use of gene therapy and gene manipula-
tions to prevent corneal dystrophies and recurrence [20]. To our knowledge,

there is no current literature regarding gene therapy and Thiel Behnke.

4. Conclusion

The 24-year-old Lithuanian man was diagnosed with Thiel Behnke corneal dys-
trophy, confirmed by a histologic examination. He was treated with a corneal

transplantation (FS-ALK) on the right eye. Forty-one days after the first surgery
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a second FS-ALK was performed on the right eye due to epithelial growth under
the corneal graft. Approximately 2 years after the first surgery, the ocular exam-
ination showed a vision reduction on the right eye to BCVA 0.3 (20/40 in Snel-
len equivalent) despite of a clear corneal craft. The patient was content with the
result and was not interested in further surgical treatment. This case of TBCD is,
to our knowledge, the first reported case in Denmark. The case adds to the ex-

isting material on the subject and can be helpful in the diagnosis of future cases.
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