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Purpose: We report a case of lipid keratopathy in a radial keratotomy incision that was successfully managed with
radiofrequency diathermy of the neovascular pedicle responsible for the lipid deposition.

Observations: No perioperative or postoperative complications were noted. Following the procedure, the lesion
showed significant decrease in lipid deposits and opacification along with disappearance of the neovascular

Conclusions and importance: Radiofrequency diathermy of neovascular pedicle may represent an effective and safe
alternative treatment option for treating lipid keratopathy. This is a first ever report of lipid keratopathy inside a
radial keratotomy incision that was successfully managed by radiofrequency diathermy.

1. Introduction

Lipid keratopathy is a corneal degeneration that is commonly iden-
tified in eyes with a history of ocular trauma or ocular pathology asso-
ciated with cornea neovascularization. It was first described by Cogan
et al., in 1958." Its identifying features include cholesterol and phos-
pholipid deposition in the corneal stroma, corneal thinning along with
corneal neovascularization. Abnormal neovascularization of the cornea
disturbs the immune privilege of the cornea by facilitating the migration
of innate immune cells to the regional lymph nodes via the afferent
vessels and migration of activated lymphocytes towards the cornea via
the efferent vessels.

Two forms of the disease have been described in the literature. Pri-
mary lipid keratopathy, a form that is fairly uncommon, is usually
bilateral and the patient doesn’t present any signs of corneal pathology.
This form of the disease usually occurs without prior vascularization or
inflammation of the affected cornea. No pathophysiological mechanism
has been described but there has been a connection to excess lipid
production and a failure to metabolize fat encountered with systemic
dyslipoproteinemias including Tangier disease (Familial high density
lipoprotein deficiency) and LCAT (lecithin cholesterol acyltransferase)
deficiency.?

The other form of the disease is secondary lipid keratopathy that has
a frequent association with ocular trauma and ocular pathology. The
mechanism of this form involves a disturbance of the balance between
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angiogenic and antiangiogenic factors, an upregulation of angiogenic
factors that favors corneal neovascularization leading to an increased
possibility of lipid deposition as larger quantities of lipoproteins reach
the cornea. The clinical presentation is usually unilateral with cream
colored opacification or fan-like cholesterol crystals being deposited
adjacent to the primary neovascular pedicle.”

2. Case report

A 71-year-old female patient was referred by her ophthalmologist to
the cornea service of our hospital for the diagnosis and management of a
symptomatic lesion in the cornea of her left eye. The patient complained
of a sensation of discomfort and vision fluctuation in the affected eye.
The patient had a history of radial keratotomy (RK) performed in both
eyes 25 years prior to presentation, bilateral phacoemulsification pro-
cedure performed two years prior, a peripheral iridotomy in the right
eye and a history of treatment with Xalatan (Sandoz Pharmaceuticals
AG, Switzerland) that was suspended two months prior to presentation.

At initial consultation the manifest visual acuity (VA) was 0.8 in the
right eye and 1.0 in the left eye.

Slit lamp examination showed bilateral peripheral radial keratotomy
incisions. In the left eye, some perilimbal superficial vessels were noted
between the keratotomy incisions at the 12, 2 and 5 o’clock positions. A
prominent neovascular pedicle was identified at the 2 o’ clock position,
adjacent to an old phacoemulsification side port incision, extending
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3mm towards the center of the cornea inside a radial keratotomy inci-
sion with notable fat deposits along its course. The lesion stained slightly
with fluorescein (Fig. 1A-D).

The anterior chamber was deep and quiet. A well-placed posterior
chamber intraocular lens implant and a capsulotomy were noted. The
right eye presented with radial keratotomy incisions, superficial peril-
imbal vessels between 9, 10 and 6, 7 o’ clock positions between the
incisions. Peripheral iridectomy was noted at 1 o’clock location along
with a posterior chamber intraocular lens implant. The posterior
segment had no abnormalities in both eyes.

An anterior segment optical coherence tomography (AS-OCT) of the
lesion showed the RK incision with notable corneal stroma thinning up
to 50% of the stromal thickness, along with compensatory epithelial
hyperplasia. The lipid deposits of the lesion were hyperreflective
(Fig. 1E).

A treatment with a steroid containing antibiotic (Tobradex) (Alcon
Switzerland SA, Switzerland) was initially prescribed 4 times a day for a
week followed by a tapering schedule of 1 drop per week for a treatment
duration of 4 weeks in combination with artificial tears.

Upon reevaluation, there was no improvement of the lipid deposits
and minimal effect on the corneal vessels along with no symptomatic
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improvement. After discussion with the patient, an informed consent
was obtained for treatment of the lesion with radiofrequency diathermy.

In the operating room, the procedure was performed under topical
anesthesia.

Using the diathermy tip, thermal ablation of the neovascular pedicle
for duration of 2 seconds was performed 1mm from the limbus. The Kloti
device was set to the diathermy mode at 4-6 W. No intraoperative
complications were observed.

In the subsequent follow-up visits a progressive improvement of the
lesion and the symptoms were noted. A month after the procedure a
partial resolution of the neovascular pedicle was obvious (Fig. 2). Five
months later, a substantial improvement of the clinical image was noted
along with decrease of the opacification at the lesion site (Fig. 3). Eleven
months later, the lesion showed almost complete regression of the lipid
deposits and the opacification along with disappearance of the neo-
vascular pedicle. The patient described a near absence of discomfort and
a significant improvement of vision fluctuations (Fig. 4).

3. Discussion

The management of lipid keratopathy is based on two directives. The

Fig. 1. Pre-intervention images. A prominent neo-
vascular pedicle at the 2 o’ clock position that
extended 3mm towards the center of the cornea
inside a radial keratotomy incision with notable fat
deposits along its course. A: The lesion stained
slightly with fluorescein. B-D: Slit lamp images of
the lesion. Fig. 1D The arrow demonstrates the
neovascular pedicle of the lesion, E: An anterior
segment optical coherence tomography (AS-OCT) of
the lesion showed the RK incision with notable
corneal stromal thinning up to 50% of the stromal
thickness, along with compensatory epithelial
hyperplasia.
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Fig. 2. Slit lamp images of the lesion 1-month post intervention (A-C) with partial regression of the neovascular pedicle shown in Fig. 2C. (arrow).

C

Fig. 3. Slit lamp images of the lesion 5-months post intervention. Substantial improvement is visible in comparison to the pre-op and 1-month post-op images.

first should be to identify the underlying cause or disease that has led to induce absorption of lipids. By occluding a neovascular pedicle, the

the insult. By identifying the cause some preventive steps can be taken in continuous deposition of lipoproteins is arrested thus favoring lipid
order to decrease the risk of progression or reemergence of the disease clearance. In addition, the amount of circulating leucocytes in the
on the same or on a different site. The second directive is to eliminate the corneal tissue is reduced, thereby impeding the perpetuation of the in-
corneal neovascular pedicle that sustains the lesion and as a result to flammatory response.
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Fig. 4. Slit lamp images of the lesion 11-months post intervention. Almost complete resolution is visible in comparison to pre-op images and 1-month, 5-months post-

op images.

In this case, as the location of the neovascular pedicle corresponded
to the area where the phacoemulsification side port incision crossed the
radial keratotomy incision, it was considered as the most likely precip-
itating event of the inflammatory process that led to the pathology.

Today, standard therapy begins with a corticosteroid regimen usu-
ally coadministered with topical antibiotics. Corticosteroids have the
ability to decrease inflammation by inhibiting inflammatory mediators.
This approach is potentially helpful in patients in which the cause of
neovascularization is inflammatory. Well known side effects connected
to ocular topical use include infection, cataract progression and intra-
ocular pressure elevation.

Other therapeutic options target to eliminate the corneal neovascular
vessels. These include anti-VEGF antibodies, needle point cautery,
photodynamic therapy (PDT) and argon laser coagulation.’

Anti-VEGF antibodies, which are commonly used in choroidal neo-
vascularization, while successful in management of corneal neo-
vascularization, can be complicated by the appearance of epithelial
defects, neurotrophic keratopathy and corneal stromal thinning®® In
addition, they are not effective in the treatment of mature neovascular
vessels and have the potential for life threatening side effects in patients
with thromboembolic risk factors.?°

Needle point cautery is a fairly successful option in treating neo-
vascular corneal vessels. When this method is used, the needle of a 10-
0 monofilament nylon suture is inserted inside the lumen of the neo-
vascular pedicle and an alternating current produced from a monopolar
diathermy machine set to 0.5-1 mA is applied for the duration of 2-3
seconds. Because of the uncertainty of the depth of the needle insertion,
this method may be associated with increased risk of corneal micro-
perforation and corneal intrastromal hemorrhages.”>® The advantages of
this method include its low cost, its wide availability and its decreased
need to retreat these patients (57.1% of the patients demonstrated
regression of all vessels during the first follow-up and did not require
retreatment).8

Photodynamic therapy (PDT) is a cancer cell treatment option also

used in ophthalmology in the treatment of choroidal neovascularization
encountered in age related macular degeneration (AMD). In PDT, a light
sensitive substance (verteporfin/dihematoporhyn) is injected intrave-
nously followed by tissue irradiation with a low power laser directed
towards the tissues of interest. The resulting free radical generation
causes endothelial damage that causes a microvascular thrombosis that
leads to occlusion of the blood vessel in the targeted area without any
effect in the surrounding tissues. The main disadvantage of this method
is the limited availability that is restricted only to big centers and the
relatively higher cost compared to the other options.’

Argon laser photocoagulation of the desired vessel while effective in
obliteration of mature and superficial vessels is not as potent in man-
aging extensive or deep corneal neovascularization and due to its high
energy levels it has been associated with a number of complications
including injury to the corneal endothelium, the lens and iris atrophy.'®

Kloti et al., in 1984, originally described the method of using a
miniaturized bipolar diathermy for anterior lens capsulotomy during an
infantile cataract surgery. The technique involves the use of a radio-
frequency of 500 KHz to heat a platinum tip of 500 pm to a temperature
of 160 °C. The blunt tip with its curved surface ensures a maximum
depth of 500 pm and thus decreases the risk of corneal microperforation
in comparison to fine needle diathermy.'™'? However, this may also
mean that by treating more superficial vessels additional sessions for
complete regression of a neovascular pedicle are necessary (Fig. 5).

Kymionis et al.'® described the successful use of the technique in 2
patients with lipid keratopathy secondary to post keratitis neo-
vascularization. The first case required 3 treatment sessions for a com-
plete regression of the neovascular pedicle, while the second case
required 2 treatment sessions for vessel regression. After a 12-month
follow-up of these patients no intraoperative or postoperative compli-
cations were observed along with regression of the lipid deposits and
neovascularization. In addition, a subjective symptomatic improvement
along with visual acuity increase in 1 of these patients was observed.
This technique has been described as safe, precise, easy to perform under
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Fig. 5. The Kloti device (Kloti, Oertli ®, Switzerland) used in the procedure comprising of the A. Bipolar diathermy control unit and B. the miniaturized bipolar
diathermy tip that through the use of a radiofrequency signal of 500 KHz heats the platinum tip of the diathermy to a temperature of 160 °C.

topical anesthesia, effective for deeper corneal vessels, well tolerated by
the patients and very easily accessible with a relatively low cost.

Substance P neuropeptide (SP) as a drug target seems to be an
interesting topic of research. Substance P, a member of the tachykinin
family, is secreted from nerve endings and immune cells in inflammation
and binds to neurokinin receptors (NK1R) which triggers epithelial
proliferation as well as angiogenesis. Barbariga et al., in 2018'* in their
original publication used murine animal models and targeted three
different substance P precursor Tac-1 knockout genes. They induced
corneal neovascularization in the three groups using three methods,
namely de-epithelization, alkali burn or a corneal intrastromal suture
and in each group they compared the wild type mice with the knockout
ones. Substance P tear level measurements correlated positively with the
corneal neovascularization levels in all three groups and the Tac-1
knockout groups showed less corneal neovascularization.

4. Conclusions

Radiofrequency diathermy may represent an effective and safe
alternative treatment option for treating lipid keratopathy. To the best of
our knowledge, this is a first ever report of successful resolution of lipid
keratopathy in a radial keratotomy incision. Further studies should take
place in order to investigate the safety and efficacy of this technique, as
well as the need for retreatment in a larger number of cases over longer
periods of follow-up.
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