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Abstract
Introduction: Thygeson’s superficial punctate keratitis (TSPK) is a chronic, recurrent disorder affecting the anterior surface
of the cornea. Common symptoms include photophobia, epiphora, pain and blurred vision. The management of TSPK is
challenging, and long-term combined therapy is often required, namely steroids. We present a case of TSPK that was managed with a novel regenerative agent (RGTA) resulting in the symptomatic control of the condition.
Methods: Observational case report.
Case: A 25-year-old male patient with bilateral TSPK presented with ongoing symptoms of irritation, photophobia and
foreign body sensation. Previous treatment included steroids, bandage contact lens, antibiotics and various lubricants. While
steroids controlled his symptoms, he was concerned about side effects of long-term use and unwilling to persevere with
treatment. He was intolerant to cyclosporin drops. As an alternative, he was started on regenerative agent poly (carboxymethylglucose sulphate) known as Cacicol™. Over weeks of treatment, his symptoms were documented using a pain and
photophobia score, and improved considerably. The appearance of his corneal surface also improved although epithelial
defects did not completely resolve.
Discussion: Literature suggests that medical interventions do not modify the natural history of TSPK and therefore treatment should be aimed at achieving symptomatic relief. During treatment with RGTA, our patient’s symptomatic relief was
striking. Although, RGTA may not modify the pathogenesis of TSPK, it appears to promote healing of epithelial defects
and reduce associated pain, and there is evidence to suggest it may be a useful alternative therapy to control the symptoms
of TSPK.
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Introduction
Thygeson’s superficial punctate keratitis (TSPK) was first
described by Phillips Thygeson in 1950 [1]. It is a chronic, usually
bilateral disorder affecting the anterior surface of the cornea and
characterised by small, elevated, white-grey, oval intra-epithelial
opacities with a central distribution [2]. The common symptoms
include photophobia, tearing, burning, foreign body sensation,
pain and blurred vision [3]. Episodes are recurrent, and can last a
few months. During acute episodes, multiple lesions are present
on the intra-epithelial cornea but tend to resolve without scarring
[5, 6]. The course of the disease is variable but in most cases it
resolves completely within 4 years of onset [3]. Conversely, there
have been cases reported of the disease lasting more than 20 years
[4].

The pathophysiology of TSPK remains unknown; both viral
and immunologic mechanisms have been postulated. The
histopathology is characterised by intra and intercellular oedema
on the cornea epithelium and exudates under the lesions [7].
Abnormalities in the sub-epithelial nerve plexus, Bowman’s
membrane and anterior stroma have been found in more severe
conditions [8]. Confocal microscopy of the intra-epithelial
lesions show the keratocytes have highly reflective nuclei and the
cell bodies are of irregular size and shape, with no evidence of
inflammatory cells in the areas of corneal stroma adjacent to the
lesions [7]. A recent study showed three consistent findings in all
patients with TSPK; highly reflective ‘starburst’ deposits which
may correspond with the punctate lesions at the superficial and
basal epithelial cell layers, invasion of Langerhans cells at the basal
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epithelial layer, and a sub-epithelial haze [9].
Over the years, various strategies have been implemented in
the management of TSPK, some more successful than others.
Antibiotics and antivirals have not been found to be effective;
however, mild improvements have been reported with trifluridine
therapy, which is not widely available [10, 11]. Topical lubricants
are helpful but only partially relieve the symptoms [12].
The most effective and mainstay treatment of TSPK is topical
steroids [5, 10]. In most cases, the steroids are tapered slowly
over months until a minimum dosage is achieved which controls
the symptoms [13]. However, the use of long-term steroids has
known side effects. Topical cyclosporin had been proposed as a
safer alternative to steroids and shown to be effective [14, 15].
However, no clinical trial comparing the two treatments has been
undertaken and compliance may be an issue as cyclosporin drops
can be cause discomfort and irritation on instillation.
The use of a therapeutic soft contact lens is an alternative
treatment and has been shown to be effective in severe cases,
although there is a potential risk of microbial keratitis [16].
Excimer laser phototherapeutic keratectomy has been shown
to partially improve symptoms, however resulted in a higher
recurrence rate [17].
The management of TSPK is therefore challenging and literature
indicates that combined therapy is often required, as well as regular
monitoring for possible side effects of the treatment. We present
a case of TSPK that was managed with a novel regenerative agent
(RGTA) resulting in the symptomatic control of the condition.

TSPK at the age of eight. Previous treatment included steroids,
bandage contact lens, antibiotic and various lubricants. He was
healthy apart from a history of asthma managed with inhalers.
On presentation his visual acuity was 6/6 bilaterally and he
had active TSPK with corneal lesions and epithelial defects in
both eyes. He was treated initially with topical fluorometholone
(FML) once a day, which reduced his symptoms. However, he
was reluctant to persevere with steroids due to the known longterm side effects and treatment was discontinued. His symptoms
recurred shortly thereafter, and topical cyclosporin 0.3% three
times a day was initiated as an alternative. Unfortunately, he was
not able to tolerate the cyclosporin due to stinging sensation and
he had another flare up of symptoms three months after stopping
the drops. He was therefore restarted on topical FML every other
day.
He was reviewed two months later, and scored the severity of
photophobia 7 out of 10 and pain 3 out of 10. The visual acuity
was 6/6 and 6/9 in the right and left eye respectively. Examination
revealed characteristic central corneal lesions, which stained with
fluorescein. As the patient was reluctant to increase the dose of
steroids or remain on them long-term, he was started on topical
regenerative agent poly (carboxymethylglucose sulphate), also
known as Cacicol, once a day on alternate days to both eyes
(Figure 1).

Case

Two weeks later, his symptoms were improving and his vision was
6/6 in both eyes. He reported a photophobia score of 2 out of 10
and pain score of 1 out of 10. Examination of the cornea showed
fewer lesions; however, the lesions had not completely resolved
and there were still epithelial defects present. The treatment was
continued once a day on alternate days.

A 25-year-old male patient was seen at the cornea clinic for
ongoing symptoms of irritation, photophobia and foreign body
sensation affecting both eyes. He was diagnosed with bilateral

After four weeks on the treatment, his vision remained stable and
eyes were less photophobic but the patient reported a persistent
gritty sensation and lesions with epithelial defects were still

Figure 1. Anterior Segment Photograph of Both Eyes during Treatment with RGTA. Although Epithelial Defects did not
Resolve Completely, It Appears that Individual Corneal Lesions Healed Rapidly but Re-Appeared in Different Locations.
Right Eye

Left Eye
Week 0

Week 2

Week 4

Week 6

Week 19

Week 27

U Agraval, M Edington, K Ramaesh (2016) Steroid Sparing Symptomatic Control of Thygeson’s Superficial Punctate Keratitis (TSPK). Int J Ophthalmol Eye Res. 4(9), 249-252.

250

OPEN ACCESS

http://scidoc.org/IJOES.php

visualised on examination. The treatment was increased to once
a day to both eyes, and after six weeks corneal surface improved.
After ten weeks of treatment the patient still reported mild
irritation and photophobia, and the frequency of drops was
increased to twice daily. However, this did not seem to have
any additional effect on symptoms or corneal appearance, so
frequency was reduced back to once daily. At nineteen weeks,
the corneal surface had again improved slightly but there were
persistent scattered epithelial defects. After twenty-seven weeks
on the treatment, despite some persistent epithelial defects,
photophobia score was 0 out of 10 and pain score 1 out of 10.

Discussion
Regenerative agent (RGTA) poly (carboxymethylglucose sulphate)
is a large biopolymer containing carboxymethyl dextran sulphate
that binds matrix proteins that affect corneal healing [23]. It is
engineered to replace or imitate heparin sulphate molecules, which
in turn restores the extracellular microenvironment (ECM) and
improves the production of signals and essential growth factors
for tissue healing and re-epithelislisation [18, 23]. Histological
studies have shown that the effects of this regenerative agent
include amelioration of tissue oedema, fibrosis and inflammation
[24, 25]. The efficacy and safety of this treatment in the cornea
has been demonstrated in previous studies, where it has been
used with encouraging results in neurotrophic ulcers, chronic
neurotrophic keratitis, corneal dystrophies, persistent epithelial
defects and more recently in wound healing following cross

linking therapy for keratoconus [18-22].
In our case, the patient was unable to tolerate cyclosporin and
unwilling to remain on topical steroids long-term. The published
literature, previous safety records, and our observations prompted
us to consider RGTA as an alternate agent to manage the patient’s
symptoms.
Although corneal lesions did not resolve completely, the use of
the regenerative agent improved the pain and photophobia scores
(Table 1). Individual corneal lesions healed rapidly but seemed to
appear in different locations (Figure 1). It appears therefore, that
while RGTA may not modify the initial pathogenesis of TSPK,
it may promote healing once the epithelial defect is established
by mimicking heparan sulphate molecules. Heparan is a key
ECM component, holding collagen fibrils together and providing
binding sites for growth factors. Injury to tissues results in loss
of heparan in the ECM and the bound growth factors. Polymers
that mimic the binding action of heparan may offer a matrix for
growth factors to bind and cue cell migration and proliferation.
Tissue regenerating agents encourage healing by mimicking
the action of destroyed heparan-sulphate molecules, thereby
recreating a cellular environment in which cells can multiply and
migrate.
During therapy with RGTA, the symptomatic relief is striking.
Additional mechanisms may be suggested for the pain reliving
actions of the drug. There is evidence to suggest RGTA possesses
some anti-inflammatory properties, which may help to reduce pain

Table 1. Pain and Photophobia Symptoms Rated on a Scale Of 0-10, before and after Treatment.
Symptoms
Before RGTA
Two Weeks after RGTA
Twenty Seven weeks after RGTA
and photophobia. RGTA may also form a protective layer around
exposed nerves and thereby reduce the pain. These observations
may provide basis for further explorations and scientific rationale
to expand the clinical indications of RGTA.
TSPK is an unusual condition and the pathogenic mechanism
remains a puzzle. Previous literature suggests that medical
interventions do not modify the natural history of the disease and
it simply must run its course. The treatment is therefore aimed
at achieving symptomatic relief. The symptomatic relief achieved
with RGTA was striking in our case. Application of RGTA is not
known to cause any local or systemic adverse effects, making it a
safe and effective topical agent for numerous corneal disorders.
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