
Vol.:(0123456789)1 3

https://doi.org/10.1007/s00417-022-05617-6

MINI REVIEW

Thygeson’s superficial punctate keratitis

Niraj Mandal1 · Sonia N. Yeung1 · Carol Tadrous1 · Alfonso Iovieno1 

Received: 22 November 2021 / Revised: 22 February 2022 / Accepted: 1 March 2022 
© The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2022

Abstract
Purpose Thygeson’s superficial punctate keratitis (TSPK) is a chronic and recurrent corneal epitheliopathy. Although first 
described more than 70 years ago, the precise etiological mechanism and optimal treatment approach for TSPK has not been 
established. In this paper, we present an up-to date review of the literature and propose a step-by-step management protocol.
Method A literature search was done on PubMed using keywords including Thygeson’s superficial punctate keratitis, punc-
tate keratitis, etiology, management, and treatment. The literature was reviewed and reported.
Results The main findings of this review include a summary of the main theories behind the cause TSPK; although topical 
corticosteroids remain the treatment of choice, long-term risks associated with these agents and recent studies have revealed 
immunomodulatory agents as promising treatment adjuvants or alternatives for TSPK; surgical interventions such as PRK/
PTK have been utilized in selected refractory cases; finally we propose a treatment protocol based the best available evidence 
and clinical experience.
Conclusion Although the clinical features of TSPK have been well described, the specific cause of TSPK remains incon-
clusive. Mechanisms proposed including viral infection, immune-mediated, and immune responses to viral infection but 
require further investigation. More prospective randomized clinical trials comparing efficacy of corticosteroids, tacrolimus, 
and cyclosporine A (CSA) are required. More evidence is required for surgical interventions such as PRK/PTK.

Key messages
Although the precise etiological mechanism and optimal treatment approach for Thygeson’s Superficial Punctate

Keratitis (TSPK) has not been established it is most often treated with topical corticosteroids, but recent studies 

have revealed immunomodulatory agents as promising treatment adjuvants or alternatives for TSPK.

Surgical interventions such as photorefractive keratectomy (PRK) and phototherapeutic keratectomy (PTK) 

have been utilized in selected refractory cases.
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Introduction

Thygeson’s superficial punctate keratitis (TSPK) is a chronic 
and recurrent corneal epitheliopathy characterized by small, 
elevated, round, white–gray intraepithelial lesions that usu-
ally presents bilaterally [1, 2]. TSPK was first described by 
Phillips Thygeson in 1950 [1]. He initially described 26 
patients with a superficial keratitis whom he followed up and 
studied for more than 20 years. At the same time, Braley and 
Alexander also studied a series of similar patients and pos-
tulated together with Thygeson a viral etiology and effective 
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treatment with topical corticosteroids. Here we present an 
up-to date review of the literature.

Epidemiology

One retrospective chart review on TSPK found that the mean 
age at presentation is 28.7 years [3]. There was no differ-
ence noted in the incidence of TSPK between males and 
females [1].

Pathogenesis

The exact etiology and pathogenesis of TSPK is unknown, 
but several theories have been proposed. Thygeson sup-
ported a viral etiology based on the absence of bacteria and 
other microorganisms; resistance to sulfonamides and antibi-
otics; associated scanty mononuclear cell exudates observed 
from conjunctival scrapings; and resemblance of the epithe-
lial lesions to those seen in other viral conditions [1]. So far 
tissue culture and electron microscopy (EM) studies have 
failed to demonstrate direct evidence of viral infection in 
TSPK [4]. Sundmacher et al. however suggested that the lack 
of viral particles on EM may be due to the fact that the virus 
could be in a latent form within epithelial samples from 
TSPK patients and therefore not observable [5]. A single 
study from Lemp et al. isolated varicella zoster virus from 
the corneal surface of a 10-year-old boy with TSPK but this 
observation has not been replicated [6]. Polymerase chain 
reaction (PCR) analysis of samples from patients with TSPK 
has distinct advantages over tissue culture and EM. A live 
viral sample is not required and extremely small samples are 
adequate. Furthermore, viral DNA can be identified whether 
the virus is intracellular or extracellular. PCR therefore can 
potentially identify virus in settings where tissue culture and 
EM studies have previously been negative but does not pick 
up infectious live virus particles. Two recent studies employ-
ing this technology were not able to detect herpes simplex 
virus 1 (HSV), HSV 2, varicella zoster virus (VZV), or 
adenovirus present in the epithelium of patients with TSPK 
[4, 7]. The presence of lymphocytes in corneal lesions under 
EM, the marked effect of topical corticosteroids, resistance 
to antiviral agents, the chronic course of TSPK with remis-
sions and exacerbations, and recent reports of the efficacy 
of immunomodulators suggest an immunological component 
to this condition [4, 7–9]. Another study revealed a signifi-
cantly increased frequency of HLA-DR3 in patients with 
TSPK also suggesting a likely immune mechanism play-
ing a role in pathogenesis. It has been proposed that this 
antigen may alter an individual’s immune response to viral 
infections and therefore help explain the characteristic long 
course of exacerbations and remissions of the disease. The 

authors postulate that TSPK may be caused by a common 
virus where the clinical effect on the corneal epithelial and 
underlying stroma is determined by the presence or absence 
of HLA-DR3 [8]. Laser confocal studies have identified an 
increased number of Langerhans cells at the basal cell layer 
of the corneal epithelium and at Bowman’s layer. In combi-
nation with these observations and the marked reduction in 
the number of LCs after treatment with anti-inflammatories, 
the authors suggest that TSPK might result, at least in part, 
from immune responses to an unknown inciting agent [10].

Clinical features and diagnosis

Symptoms of TSPK are ocular irritation, photophobia, 
pain, discomfort, and blurred vision [11, 12]. At presen-
tation, one study noted that 78.9% of patients were found 
to have vision of 20/30 or better [3]. The clinical signs 
include absent to mild conjunctival hyperemia, as well as 
round or oval shaped clusters of gray granular epithelial 
opacities that have a central protuberance and occasionally 
negative or positive stain with fluorescein or rose Bengal 
[2, 11]. The opacities are usually located in the visual axis 
and are most commonly bilateral [1, 2]. The number of 
opacities can range from approximately 3–20 and often 
change their location from week to week, although in some 
cases the pattern remains fixed for several months. Corneal 
sensation is usually normal. Epithelial edema can give rise 
to what appears to be a faint opacification of the ante-
rior stroma and in some cases smaller round or branched 
lesions may be the presenting sign and lead to an inappro-
priate diagnosis of the early stages of HSV/VZV dendritic 
epithelial keratitis or nummular keratitis [1, 8, 13] (Fig. 1). 
One study found that symptoms were produced when these 
corneal lesions were elevated [2].

Differential diagnosis

The differential diagnosis of TSPK includes entities that 
result in superficial punctate keratopathy, such as viral 
keratoconjunctivitis, microsporidial keratoconjunctivitis, 
blepharitis-related keratitis, toxic keratopathy, contact lens 
related keratitis, and herpetic keratitis [1, 12]. In atypical 
cases of suspected TSPK, conjunctival and corneal swabs 
for PCR molecular diagnosis can be useful to rule out 
adenoviral, HSV, and VZV keratitis in suspicious cases 
and possibly avoid the use of topical corticosteroids in 
herpetic epithelial disease.
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Histopathology

Laser confocal microscopy studies have revealed that in 
TSPK, there are highly reflective dots in the corneal epithe-
lium, an increased number of Langerhans cells (LC) in the 
basal layer of the corneal epithelium as well as in Bowman’s 
layer, and a decreased subepithelial nerve plexus density 
[14]. In the affected eyes, the accumulation of dendritic cells 
was apparent in the focal lesions and visualized in the subep-
ithelial and Bowman’s layer and anterior stroma. The kerato-
cytes in the anterior stroma seen on confocal microscopy 
were found to have highly reflective cell bodies that were 
of irregular size, orientation, and shape [14]. These highly 
reflective materials were found to damage corneal epithe-
lial cell connections resulting in swelling, loss of polygonal 

structure, widened cells gaps, and destruction of epithelial 
cells. All these features were believed to be signs of epithe-
lial edema and desquamation and may be responsible for 
the whitish dots that seen on slit-lamp examination [13, 15]. 
However, in some patients, these morphologic changes had 
returned to normal post-treatment [10]. Highly reflective 
linear lesions were found to be at a level of 110–130 µm 
deep, corresponding to the intraepithelial and subepithelial 
corneal layers, and tended to aggregate in a star-burst like 
appearance. Further pathologic features include disruption 
of Bowman’s layer with band keratopathy, thickening of 
Bowman’s layer, subepithelial fibrosis, and in cases with 
acute inflammation, polymorphonuclear leukocytes were 
seen in moderate amounts [16, 17].

Management

Multiple therapeutic options have been proposed for TSPK, 
but it should be noted that no comparative randomized 
control trials have yet been carried out. Historically, idoxu-
ridine topical therapy was used, but it was associated with 
an increase in subepithelial opacities and topical antibiot-
ics had no effect on the course of the disease [2]. Other 
earlier treatments included trifluridine 1% eye drops, but it 
was found that symptoms and signs of TSPK disappeared 
more slowly with trifluridine drops than with corticosteroid 
therapy, and that trifluridine drops were associated with side 
effects of mild irritation and transient limbal follicle forma-
tion [18]. There has been one case series reporting five of 
six treated eyes with topical trifluridine responding favorably 
and one patient with an 11-year history of topical corticos-
teroid dependence experiencing complete resolution which 
remained for over 1 year without therapy [19]. However, 
the majority of studies recommend alternative treatments 
such as soft contact lenses and various topical steroids [2]. 
Therapeutic contact lenses improved symptoms; however, 
they did not resolve the corneal lesions which persisted after 
lens discontinuation [20]. Impaired visual acuity, infection 
risk, and mechanical damage were issues that needed to be 
considered [20]. Topical corticosteroids represent the main-
stay of treatment for TSPK today and remain very effective 
in reducing symptoms, signs, and the risk of permanent cor-
neal scarring [3, 16]. However, earlier studies with topical 
steroids found that the average course of the disease was 
actually prolonged in patients receiving topical therapy and 
patients who are not treated with corticosteroids might have 
a shorter disease course, as has been speculated, although 
further studies are necessary to confirm this association [2, 
3]. Fluorometholone 0.1% eye drops used four times daily 
and sodium hyaluronate drops given for 1 to 2 weeks were 
found to reverse abnormal morphology seen on laser confo-
cal microscopy [11]. One case report found that treatment 

Fig. 1  Superficial punctate lesions seen in TSPK
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with low-concentration corticosteroid drops and antiviral 
drugs had recurrence in four out of 21 patients studied; how-
ever, the contribution from antivirals was likely minimal 
[14]. Therapeutic corneal epithelial scraping had resulted 
in recurrences in the same location approximately 1 week 
later [2].

More recently, multiple studies examining the use of the 
immunomodulatory agents cyclosporine A and tacrolimus 
have suggested an effective new treatment approach for 
TSPK especially given the risks associated chronic steroid 
instillation (secondary infections, glaucoma, and cataract). 
Both these drugs are calcineurin inhibitors which act mainly 
on T lymphocytes, leading to inhibition of the release of 
inflammatory cytokines and decreased stimulation of other 
inflammatory cells. Previous studies have proposed cyclo-
sporine A 2% drops as a long-term treatment of TSPK, not-
ing that it is not associated with any significant side effects, 
and that it provides a safer long-term alternative to corti-
costeroid therapy. The only universal side effect reported 
was a burning sensation at time of instillation [21, 22]. One 
dosing and tapering regimen proposed using cyclosporine 
A 2% drops three times daily for 1 month, twice daily for 
the second month, once daily for the third month, and every 
other day for the fourth to sixth months, with other stud-
ies proposing a similar schedule [9, 22]. With this regimen, 
corneal opacities were suppressed in 67% of patients mostly 
after 4 weeks, and of those, about 5% recurred after therapy 
was stopped at 6 months [9]. Another similar study using 
cyclosporine A 2% with a 6-month taper was done in both 
adults and children, concluding that this drop is safe, and 
finding that about one third of patients had definite heal-
ing of corneal lesions, but that in another one third, long-
term low-dose cyclosporine drops may be necessary [21]. 
Other recent studies looked at topical therapy with tacroli-
mus (0.03% ointment or 0.02% eye drops) which has a more 
potent immunosuppressant action than CSA and corticoster-
oids. More specifically the effectiveness may be via direct 
inhibition of human epidermal LC stimulatory function 
which as mentioned previously have been implicated in the 
pathogenesis of TSPK [14]. It has been found to be effective 
for control of disease, improved visual acuity and symp-
toms; however, there was recurrence of disease if therapy 
was stopped [23, 24]. More prospective randomized clini-
cal trials comparing corticosteroids, tacrolimus, and CSA 
are required. There have been two case reports that have 
considered excimer laser ablation in patients with TSPK 
and myopia. One case report of a 20-year-old female with 
a 2-year history of multiple recurrences of TSPK treated 
with topical steroids, underwent photorefractive keratec-
tomy (PRK) combined with phototherapeutic keratectomy 
(PTK), and was found to have no recurrences 8 months post-
operatively [25]. Another case of a 49-year-old female with 
TSPK treated with PRK in her left symptomatic eye reported 

no recurrence of Thygeson’s keratitis in the central ablation 
zone but not in the untreated periphery at 17 months post 
laser. The peripheral recurrence was treated effectively with 
CSA 2% drops. The mechanism for action is not known but 
the authors propose that the effect is through the clearing 
of inflammatory signals (an antigen or chemokine) in the 
anterior stroma [26]. There is minimal literature on surgical 
interventions in the treatment of TSPK.

Course of disease

The average duration of TSPK was 11.1 years, with a range 
of 1 month to 24 years [2, 3]. The longest course reported 
was up to 40 years. Characteristically, TSPK has a chronic 
course consisting of multiple episodes of recurrence [8, 14, 
27]. Although vision may be mildly decreased during active 
disease, overall the long-term visual prognosis is excellent. 
Scarring is not a characteristic of TSPK and there have been 
only a few cases reported in atypical presentations [1, 2, 16, 
20, 28].

Conclusion

• Although the clinical features of TSPK have been well 
described, the specific cause of TSPK remains incon-
clusive. Mechanisms proposed including viral infection, 
immune-mediated, and immune responses to viral infec-
tion and require further investigation.

• Although topical corticosteroids remain the treatment 
of choice, long-term risks associated with these agents 
and recent studies have revealed immunomodulatory 
agents as promising treatment adjuvants or alternatives 
for TSPK.

• More prospective randomized clinical trials comparing 
corticosteroids, tacrolimus, and CSA are required.

• More evidence is required for surgical interventions such 
as PRK/PTK.
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