
I N T R O D U C T I O N

T h y g e s o n ’s superficial punctate keratitis (TSPK) is
a clinical entity, in typical cases characterized by the
p resence of one, a few, or several (20 to 30) coarse

granular opacities apparently localized in the corn e a l
epithelium. Some patients develop subepithelial
opacities. Historical re v i e w, description of the slit lamp
appearance, and the natural course of the disease
have been given elsewhere (1). In short, since Thyge-
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PU R P O S E. To elucidate mechanisms behind the morphology of Thygeson’s superficial punc-
tate keratitis (TSPK).
ME T H O D S. Sixteen patients were examined with the slit lamp and photographed by noncon-
tact photomicrography. The results were compared with morphology of epithelial keratitis
in herpes simplex type 1 (HSV1), varicella zoster (VZV), and adenovirus type 8 (Ad8) infec-
tions, all previously studied by the same method, and with published histologic findings in
TSPK. 
RE S U LT S. In the photographs, the corneal epithelium showed various numbers of abnorm a l
subsurface cells measuring about 10 µm in diameter, present individually, in small groups,
or aggregated in larger lesions (coarse lesions with the slit lamp). The surface epithelium
was well pre s e rved, except in larger lesions, which showed surface debris. The morpholo-
gy was unlike HSV1 and VZV epithelial keratitis, but strongly resembled epithelial changes
occurring in Ad8 infections on day 5, and later, after the onset of symptoms. 
CO N C L U S I O N S. TSPK shows a more widespread epithelial involvement than suspected with
the slit lamp. Its morphology seems to reflect an action of a noxious agent targeted at the
deeper epithelial layers, with the appearance of abnormal cells as a result. These might re p-
resent invading inflammatory cells, damaged intraepithelial ones, or both. The coarse le-
sions visualize areas of major involvement showing discernible signs of cell destruction.
The similarity to Ad8 keratitis suggests that the source of the noxious agent might be lo-
cated outside the cornea. The morphology, in conjunction with clinical features, is com-
patible with an immunologically mediated injury. The etiology remains unknown. (Eur J Oph-
thalmol 2004; 14: 85-93)
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s o n ’s original report in 1950 on 26 patients (2), over
300 cases have been described in the literature. The
disease runs a prolonged course, with numerous ex-
acerbations causing ocular discomfort, irritation,
photophobia and tearing, and remissions. It has been
reported to occur in both sexes, at ages ranging be-
tween 2.5 and 70 years (3), and with duration rang-
ing between 1 month (3) and up to 40 years (4). The
origin of the disease is obscure. It seems neither con-
tagious, nor associated with systemic illnesses, and,
so far, no infectious agent has been identified as its
regular cause. Bacteriologic studies revealed no sig-
nificant ocular pathogen (1, 4, 5), and no virus has
been detected, either by virus isolation tests in tis-
sue cultures (3, 5, 6-8) or by electron microscopy (1,
3, 9). A significant association between TSPK and his-
tocompatibil ity antigen HLA-DR3 implying a role of
immune factors has been reported (1). The disease is
e x t remely cortisone-sensitive; also topical cy-
closporine A seemed effective (10-12). There are oc-
casional patients meeting all criteria but lacking coarse
granular opacities (atypical cases) (1, 7, 13). TSPK
tends to be confused with HSV and/or adenovirus in-
f e c t i o n s .

The scope of the present study was to examine the
detailed in vivo m o r p h o l o g y, and variations, of ep-
ithelial changes in TSPK by a high-magnification method
requiring no contact with the corneal surface (14).

M ATERIALS AND METHODS

Included were 16 patients seen from 1987 to 2003,
13 with typical (6 men, 10 women, mean age 24.8
years, range 6-81 years at onset) and 3 with atypical
TSPK (2 men, 1 woman, mean age 62.7 years, range
50-81 years at onset). In 11 patients (nos. 1-7 and
13-16) previous medical re c o rds were available, and
5 (nos. 8-12) had a history compatible with TSPK. Lab-
oratory tests concerning herpes simplex type 1
(HSV1), varicella zoster (VZV), and adenoviruses – i.e.,
virus isolation in tissue cultures, immunofluore s c e n c e
(IF), and polymerase chain reaction (PCR) – were per-
formed in six patients (Tab. I). 

The photographs were taken by noncontact pho-
t o m i c rography (14) in various illumination modes, be-
f o re and after staining with fluorescein sodium and ro s e
bengal (both dyes 1%, no preservative). Ektachro m e

100 or 200 ASA film was used. The findings were com-
p a red with HSV1 (15-17), VZV (18), and a d e n o v i r u s t y p e
8 (Ad8) (19) epithelial keratitis studied by the same method,
and with histologic findings in TSPK (6, 9, 20).

R E S U LT S

Clinical features/course of the disease (Tab. I)

For the most part, the eyes were white. During ex-
acerbations, some showed slight to moderate con-
junctival injection. The 13 typical cases (nos. 1-13)
showed various numbers (1 to about 30) of light-re-
flecting apparently intraepithelial granular punctuate
lesions. The intervening epithelium seemed normal.
B e f o re diagnosis of TSPK, adenovirus infection was
often suspected. In the three atypical cases (nos. 14-
16), the corneae showed myriads of dust-like appar-
ently intraepithelial opacities, sometimes aggre g a t e d
in patterns reminiscent of dendritic figures. The pic-
t u re was more diffuse; more widespread and larg e r
a g g regates, if present, were more difficult to identify
as TSPK lesions. Before diagnosis of TSPK, HSV was
suspected. In all cases, fluorescein sodium staining
was limited to the lesions; there was no diffusion of
dye into the surrounding and underlying tissues. Many
lesions stained red with rose bengal. In five patients
(nos. 1-3 and 6-7) subepithelial opacities without over-
lying epithelial changes were observed. They were fine
and transient.

The disease was as a rule bilateral. Occasionally,
the findings were unilateral in patients with pre v i o u s l y
observed bilateral involvement, or, conversely, initially
unilateral involvement became bilateral; in two pa-
tients (nos. 8 and 9) the findings remained unilateral
during the observation period. The disease ran a course
of exacerbations, manifesting as eye irritation, tear-
ing and photophobia, and remissions. The duration
of symptom-free intervals, as reported by the patients,
varied between 1 and 13 years. The corneae showed
TSPK lesions also in the absence of symptoms (nos.
2, 3, 7, and 13); in three patients (nos. 3, 13, and 16),
a spontaneous, complete disappearance of corn e a l
changes in both eyes was observed. Topical corti-
sone drops were extremely effective; in the majority
of the patients, a weak solut ion (prednisolone sodi-
um phosphate 0.05%) was sufficient to eliminate the
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symptoms and to reduce the findings. Patients with
mild symptoms experienced relief with lubricating eye
d ro p s .

Laboratory examinations failed to prove HSV1, VZV,
and/or adenovirus in the six patients tested.

A history of associated diseases was elicited in five
patients: morbus Crohn (no. 4), facio-scapulo-humeral
muscle dystrophy (no. 6), transient alopecia (no. 13),
and a febrile illness preceding either a re c u r rence of
eye symptoms (no. 14) or the first known attack of
TSPK (no. 16). 

Two patients, one with typical (no. 13) and one with
atypical (no. 16) TSPK features, were members of the
same family (granddaughter and paternal grand-
m o t h e r ) .

Report on two members of the same family

Case 13 (typical TSPK). A 9-year-old girl, a fil ial
granddaughter of Patient 16 (below), had symptoms
of re c u r rent eye irritation, tearing, and photophobia,
all starting in 1990, at the age of 6. A medical re c o rd
f rom 1992 described bilateral keratitis in white eyes,
resolving with topical cortisone. When examined in
1993, both corneae showed several typical TSPK le-
sions. The same picture was observed in 1995 and in
1997. Since 1993, her symptoms were mild and of
short duration, and no cortisone was used. In 1999,
when last seen, both corneae were clear. Since then,
as reported by her grandmother, the girl had no symp-
toms. 

TABLE I - CLINICAL DATA ON 16 PATIENTS WITH TYPICAL (n o s. 1-13) AND ATYPICAL (n o s. 14 -16) THYGESON’S
K E R ATITIS 

P a t i e n t S e x / a g e Disease S y m p t o m - f ree E y e Laboratory tests C o n c u r rent findings,

n o . at onset, yrs duration, yrs intervals, yrs (all results negative) eye/general disease

1 F / 3 8 2 0 ? B o t h VI:  HSV, Ad None known

IF: Ad

2 F / 2 0 1 6 N o n e B o t h VI: HSV, Ad None known

IF: HSV, VZV, Ad

3 M / 1 6 1 6 7 B o t h None known

4 F / 1 9 1 4 8 B o t h –/Mb Cro h n

5 M / 2 3 2 0 N o n e B o t h

6 F / 3 6 2 0 1 1 B o t h PCR: HSV –/Muscle dystrophy 

7 F / 2 6 4 N o n e B o t h PCR: Ad None known

8 M / 7 2 3 1 3 L e f t None known

9 F / 7 3 1 ? R i g h t None known

1 0 F / 1 9 1 mo N o n e B o t h None known

1 1 M / 1 9 6 N o n e B o t h PCR: HSV, Ad None known

1 2 F / 2 0 2 N o n e B o t h None known

13 * F / 6 9 5 B o t h – / A l o p e c i a

1 4 M / 5 0 1 . 5 1 B o t h Dry eye/febrile illness

1 5 M / 8 1 3 B o t h C a t a r a c t / –

1 6 F / 5 7 1 2 4 re m i s s i o n s B o t h VI: HSV, Ad Dry eye, cornea 

with duration IF: HSV, Ad guttata/febrile illness

10 mo–5.5 yr

*Filial granddaughter of Patient 16.
VI = Virus isolation in tissue culture; HSV = Herpes Simplex Virus; Ad = Adenovirus; IF = Immunofluorescence test;  
VZV = Varicella Zoster Virus; PCR = Polymerase chain re a c t i o n



T h y g e s o n ’s keratitis

8 8

The patient’s mother reported that the girl was healthy
except for a history of alopecia in 1991-1992, a pro b-
lem that  remained unexplained and resolved sponta-
n e o u s l y. She had v a r i c e l l a in 1993, about 3 years af-
ter the onset of ocular symptoms. 

Case 16 (atypical TSPK). A 57-year-old healthy woman
with irritation in the left eye, starting in March 1991 in
conjunction with a febrile illness, presented in April 1991
because of blurred vision in her right eye for about a
week. The eyes were white. Both corneae showed fine
dust-like light-reflecting opacities, spread in a dendri-
tiform pattern and apparently located in the deeper
epithelial layers. Her symptoms were mild, and tre a t-
ed only with lubricating eye drops. Within 6 weeks,
her visual acuity re t u rned to normal, the right corn e a
showed only a few small cysts, and the left appeare d
normal. Virus isolation test was negative for HSV and
adenovirus, and IF test from conjunctival scraping neg-
ative for adenovirus.

About 16 months later, in September 1992, the symp-
toms re c u r red in the left eye. The eye was white, and
the cornea showed the same type of opacities as in
April 1991. The patient was diagnosed with atypical
TSPK. The symptoms resolved spontaneously within
5 weeks. The right eye remained uninvolved. 

About 10 months later, in August 1993, the symp-
toms re c u r red in both eyes, starting as one small gro u p
of intraepithelial opacities in the right eye, and two in
the left one, subsequently diffusely spreading over
both corneae, and disappearing within 1 month. IF
test in material scraped from corneal lesions was neg-
ative for HSV and adenovirus.

A fourth attack occurred 1 year later, in October
1994, in the left eye; the symptoms subsided spon-
taneously within 2 months, but the corneal changes
did not disappear. The right eye had a new attack in
February 1995, and shortly thereafter the opacities
s p read again over the left cornea. After that, the ker-
atitis was waxing and waning but never disappeare d
completely in either eye. In November 1995, the more
involved right eye was treated with prednisolone sodi-
um phosphate 0.05% 3 times a day, and the kerati-
tis resolved rapidly. The keratitis persisted in the left
eye but the patient had no symptoms. In February
1996 because of blurred vision, she started to use
the drops once daily also in the left eye, and the ker-
atitis resolved. In March 1996, while she was using

the drops every other day, the keratitis re c u r red in
the right eye with very litt le symptoms. She did well
on low-dose steroid but it was not until January 1997
that both corneae were clear. After that, the tre a t-
ment was stopped, she was seen every 6 months,
she had no symptoms, and both corneae re m a i n e d
c l e a r. In October 2002, the symptoms re c u r red in the
left eye and, again, rapidly resolved with pre d n i s o l o n e
sodium phosphate 0.05% once daily. 

In 1992, after the symptoms had resolved, the pa-
tient was found to have dry eyes (break-up time 1-2
seconds, Schirmer 1 test 2 mm of wetting in 5 min-
utes, the test repeated at several occasions during
remissions) but no dry eye related corneal epithelial
changes. Both corneae additionally showed en-
dothelial changes (cornea guttata). She had no as-
sociated general illness.

Photographic findings (Figs. 1 and 2). 

Before staining. In all patients, the smallest dis-
c e rnible entities were abnormal cells of about 10 µm
in diameter, optically dense on re t roillumination, and
light reflecting on focal i llumination. They were pre-
sent individually, in small groups, or aggregated in
l a rger lesions. Larger lesions had a broken pattern ,
on focal illumination visible as adjacent islands of more
or less light reflecting material, and on re t ro i l l u m i n a-
tion as variously dense areas. In some parts of them
the abnormal cells were difficult to distinguish. All le-
sions had indistinct edges showing individual or gro u p e d
abnormal cells.

Staining with fluorescein sodium. Occasional dots
stained yellow. Three patients exposed for potential-
ly toxic substances (such as ciprofloxacine in no. 14,
terracortril-polymyxine B in no. 15, and rose bengal
in no. 16) showed green micropunctate staining. Ar-
eas containing small groups of abnormal cells appeare d
elevated (dark) in the green stained tear film. Larg e r
lesions captured shortly after the application of the
dye showed yellow surface staining, which, within short,
transformed into green. In some lesions, both fluo-
rescein staining modes (21) were captured in one pho-
tograph. The staining pattern was often broken by in-
terspersed unstained areas. The green staining, ap-
pearing as variously large and partly confluent flecks,
was limited to the lesions, and there was no further
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Fig. 1 - Examples of corneal epithelial changes captured in 13 typical cases of Thygeson’s superficial punctate keratitis. For comparison,
inflammatory cells adhering to the corneal endothelium in anterior uveitis are shown in (e). (Fluorescein sodium 1%, rose bengal 1%, bar 200
µm.) (a, b) Two lesions captured in the same cornea. The larger lesion (a) has a broken pattern; in some areas, abnormal cells are clearly visible
(short arrow), in others difficult to distinguish. The indistinct edges show groups of abnormal cells (long arrow). The smaller lesion (b) contains
many abnormal cells. Both lesions seem heaped-up. (Patient 3.) (c) A small lesion composed of more or less clearly visible abnormal cells (short
arrow), and an adjacent cyst (bowed arrow). (Patient 4.) (d) This photograph shows that areas appearing normal with the slit lamp might contain
a b n o rmal cells, individual (short arrows), or grouped (long arrow). (Patient 5.) ( e ) I n f l a m m a t o ry cells (short arrow) adhering to the corn e a l
endothelium resemble intraepithelial abnormal cells shown in (a-d) and (f). A larger precipitate (fat arrow) appears optically dense. (A case of
idiopathic anterior uveitis.) (f) A part of a large lesion consisting of many abnormal cells. Grouped abnormal cells (long arrow) are located at its
indistinct edge. Some parts of the lesion appear more optically dense than others. (Patient 2.) (g) In a similar lesion as in (f), fluorescein sodium
staining captured shortly after the application of the dye reveals surface debris (yellow), penetration of the stained tear fluid into circumscript
spaces (green), some unstained spaces (dark), and a surface elevation (dark) in an adjacent area containing a group of abnormal cells (long
arrow). (Patient 1.) (h) A similar lesion as in (f, g) stained with rose bengal dye; some areas take up the dye, others appear unstained. (Patient 6.)
( i - k ) T h ree photographs of the same lesion; arrowheads indicate corresponding locations. On focal illumination ( i ), the lesion shows more
(white) and less (grey) light-reflecting patches. The similarity of patterns between the unstained epithelium (i) and the green staining with fluo-
rescein sodium (j) indicates that the light reflections (i) are partly caused by damaged surface cells/surface debris below which the stained fluid
penetrates. In a narrower light beam (k), the lesion appears slightly elevated in the green stained tear film. There is no diffusion into the subja-
cent tissues. (Patient 2.) (l) With fluorescein sodium, this lesion shows similar features as in (i). Elevated areas appear dark (long arrow). The
green stained tear film in the lower part of the photograph appears mottled by incipient surface elevations. (Patient 2.)
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Fig. 2 - Examples of corneal epithelial changes captured in three atypical cases and one typical case of Thygeson’s superficial punctate ker-
atitis (TSPK). (Fluorescein sodium 1%, rose bengal 1%, bars 200 µm.) (a-g) Atypical cases. ( a - c ) T h ree survey photographs taken in the same
c o rnea show many abnormal cells spread over the surface, individually (short arrows), in groups (long arrows), or aggregated in larger lesions
(arrowheads). The abnormal cells are light reflecting on focal illumination (a, b), and optically dense on retroillumination ( c ). Staining with fluo-
rescein sodium ( b ), captured immediately after the application of the dye, shows surface elevations (dark) in areas of grouped abnormal cells
(long arrow), and some green stained cysts (bowed arrow). The larger lesion shows yellow staining of surface debris. There is no diffusion of
the dye into the tissues. Rose bengal ( c ) stains surface debris red. (Patient 14.) ( d ) This cornea shows many abnormal cells (short arrow)
arranged in dendritiform patterns, and many cysts (bowed arrows). At this occasion, there was no surface staining except for occasional
cysts. (Patient 16; c.f. ( g ).) ( e - f ) Agglomerates of abnormal cells captured in the same area. The individual (short arrows) and grouped (long
arrows) cells are light reflecting on focal illumination ( e ), and optically dense on retroillumination ( f ). The lesion shows a broken pattern. The
arrows are placed in corresponding locations. (Patient 15.) ( g ) In Patient 16 (shown also in ( d )), the corneal epithelium showed one larger
lesion (arrowhead) on one occasion. Fluorescein sodium staining, captured shortly after the application of the dye, reveals surface debris (yel-
low staining). The epithelium outside the lesion shows individual (short arrow) or grouped (long arrow) abnormal cells, and stained or
unstained cysts (bowed arrows). (h, i) Lesion present in a case of a typical TSPK. Abnormal cells (short arrow) are visible on re t r o i l l u m i n a t i o n
( h ). Fluorescein sodium staining, captured a while after the application of the dye, reveals penetration of fluid into limited spaces (green) with-
in the lesion, and surface elevations at its edges (dark, long arrow). There is no diffusion into the surrounding epithelium. (Patient 13, filial
granddaughter of Patient 16, shown in ( d ) and ( g )) .
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d i ffusion. Comparison of light-reflecting properties and
the green fluorescein staining of one and the same
lesion showed a strong similarity of pattern s .

Staining with rose bengal. Only a few occasional
dots stained red. Larger lesions showed a broken re d
staining pattern .

Additional findings. Cystic changes appearing as vesi-
cles of about 25 to 45 µm in diameter were capture d
in eight corneae, five with typical, and all three with
atypical TSPK; the cysts were abundant in no. 16.

D I S C U S S I O N

The present patients showed the same clinical fea-
t u res as reported in the literature, including absence
of a consistent association with systemic diseases. Ex-
ceptional was the occurrence of TSPK in two members
of the same family, because the disease has never been
reported in relatives, or close contacts. Appare n t l y, the
grandmother and her filial granddaughter developed
symptoms shortly apart in time; this might be inter-
p reted as a coincidence, a transmission of infection
between two individuals, or an exposure to an infec-
tious agent of two individuals sharing some important
genetic factors.

With the slit lamp, the hallmark of TSPK is coarse
whitish epithelial lesions situated within a seemingly
normal corneal epithelium. The diagnosis is more dif-
ficult in patients with clinical features compatible with
TSPK, yet lacking this sign (atypical cases) (1, 7, 13).
Coarse lesions confirming TSPK diagnosis might be ob-
served occasionally during the course of the disease,
but some patients might show little propensity to con-
vert to the typical picture (for example, Patient 16).

By the present method, the elementary feature of
TSPK was rounded cells of about 10 µm in diameter,
abnormal to the corneal epithelium. The typical and
atypical TSPK cases seemed to differ only in the dis-
tribution of these cells. In typical cases, the abnor-
mal cells were predominantly accumulated in coarse
lesions, and only few, easily overlooked with the slit
lamp, were present outside them; in atypical cases,
they were spread over the cornea, often in small ag-
g regates, in combination with (nos. 14 and 15) or in
the absence of (no. 16) coarse lesions. 

Coarse lesions showed signs of cell destruction, or
n e c rosis, manifesting as patches of light-re f l e c t i n g
surface material staining yellow with fluorescein sodi-
um and/or red with rose bengal. The circumscript gre e n
staining with fluorescein sodium, revealing (semi) cys-
tic spaces (22), seemed due to penetration of stained
tear fluid below the surface debris. The absence of a
further diffusion into the tissues implied participation
of reparative forces aiming at preservation of surface
i n t e g r i t y. Outside coarse lesions, the abnormal cells
w e re clearly located below the superficial layer(s), which
a p p e a red well preserved. There was no significant sur-
face staining, except for micropunctate fluore s c e i n
sodium (green) in iatrogenic damage (23) (nos. 14-
16); the volume increase in areas containing gro u p e d
abnormal cells, manifesting as surface elevations (dark
holes in the green stained tear film), was well sus-
tained by the surface. The exact position in depth of
the abnormal cells versus the epithelial basal mem-
brane, and the superficial stroma, could not be esti-
mated because of lack of re f e rence points. The pauci-
ty of subepithelial opacities, however, and their mild
and transient nature, indicated that the abnormal cells
w e re located above that level. Cystic changes, cap-
t u red in eight patients, were a sign of a concurre n t
edematous pro p e n s i t y.

The morphology seemed to reflect ongoing action
of an (unknown) noxious agent targeted at the deep-
er epithelial layers. Appare n t l y, the coarse lesions re p-
resented areas of major attack resulting in cell necro-
sis. The absence, or paucity, of coarse lesions in atyp-
ical cases implied that the elimination of the abnor-
mal cells also occurred inconspicuously, probably by
successive transportation to the surface from which
they were shed. The reasons for the uneven distrib-
ution of TSPK epithelial changes remain unknown.

T h e re are only a few histologic studies for compar-
ison. Scraping of epithelial lesions in four cases showed
slightly abnormal cells with vacuolated cytoplasm (6);
material obtained in seven TSPK patients by lift ing
out typical lesions of the epithelium without scraping
showed a mixture of necrosed cells, normal epithe-
lial cells, and lymphocytes (9); a study, performed in
10 patients by the method of corneal replicas (24),
reported the presence of rounded and swollen ep-
ithelial cells, and confluent degenerated ones (20).
The results of diff e rent methods, however, are diff i-
cult to compare because the replicas concerned on-
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ly the superficial layers stripped off via colloidine mem-
brane. In areas outside typical lesions, the corn e a l
replicas have shown edematous superficial epithelial
cells (20); histologic examinations concerning the whole
epithelial thickness in these areas seem missing.

The in vivo c a p t u red abnormal cells resembled in-
flammatory cells adhering to the Descemet’s mem-
brane in anterior uveitis (Fig. 1). They also re s e m b l e d
abnormal cells present in subepithelial opacities de-
veloping as sequelae of virus infections (25), and pre-
sumed to re p resent invading inflammatory ones; the
few published histologic examinations concerning subep-
ithelial opacities (caused by Ad8 infections) have shown
lymphocytes (26) and histocytes (27). Despite the re-
semblances, interpretation of the present findings must
be cautious, because damaged epithelial cells would
appear similar. 

The nature of TSPK causative agent remains ob-
s c u re. A possible virus has been defying identifica-
tion, and the present attempts only added further neg-
ative laboratory test results. Within limits of the used
method, TSPK morphology diverges from epithelial
damage caused by HSV1 and VZV viruses, mainly by
the absence of clearly swollen epithelial cells pro t r u d i n g
into the tear film, the absence of surface disruptions,
and the absence of surface erosions (only HSV1). TSPK
typical lesions have not been observed in HSV1 and
V Z V, and vice versa. In contrast, there is a strong mor-
phologic similarity between TSPK and Ad8 caused ep-
ithelial changes appearing on day 5, and later, after
the onset of symptoms (19). Such similarity is puz-
zling because it implies similar mechanisms working
both in an apparently not contagious disease (TSPK),
and a highly contagious one caused by a known virus
(Ad8). A sure interpretation is hampered by the limit-
ed set of responses the cornea is provided with, and
by the lack of knowledge on the exact nature of the
abnormal cells, i.e., invading inflammatory cells, un-
specific damage, or incipient virus cytopathic eff e c t
(CPE). At the same time, the conspicuous absence in
both diseases of a clearly discernible virus CPE sug-
gests that their morphology might be an expre s s i o n
of an unspecific or immunologic reaction. Suggestive
of an immunologically mediated injury is the extre m e
e ffectiveness of topical steroids in eliminating TSPK
signs and symptoms, and the re c u r rence of TSPK af-
ter the treatment is stopped. This point cannot be elu-
cidated during the acute phase of virus infections be-

cause of the risk of promoting virus replication. Their
sequelae (subepithelial opacities), however, show the
same response to topical steroids as TSPK. Ad8 is a
well-known example.

Subepithelial opacities is a feature TSPK shares with
virus infections. In TSPK, an antiviral drug (iduridine)
has been suspected as a cause (3, 6, 7), but they were
reported also in untreated patients (1, 8). Of the pre-
sent patients, 5/16 occasionally showed one or two
fine homogenous opacities from which no informa-
tive photographs were obtained. According to the lit-
e r a t u re, however, the severity of such opacities
shows large variations, and associated scarring has
been reported (28, 29). In Ad8 infections, a similar
variability studied during an outbreak seemed at least
in part determined by the condition of the immune
status of the host (30).

The TSPK causative agent might be a latent virus,
which might or might not be located in the corn e a .
Both intra- and extracorneal sources of a noxious agent
would be well compatible with the morphologic and
clinical features of the disease, including re c u r re n c e s
after epithelial removal by scraping (3). Recurre n c e s
after removal of anterior stromal layers by photore-
fractive keratectomy (31) make perhaps a corneal lo-
cation uncertain. The present findings show that the
epithelial involvement in TSPK is more widespre a d
over the corneal surface than suspected with the slit
lamp. It is possible that TSPK morphology reflects an
immunologically mediated injury.
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