
INTRODUCTION

Acne rosacea is a common chronic skin disease that
affects up to 10% of the population. It is character-
ized by persistent erythema, telangiectasia, papules,

and pustules in the flush areas of the cheeks, nose,
chin, forehead, and neck (1-3). The classic rhinophy-
ma caused by sebaceous gland hypertrophy is a typ-
ical feature of the advanced stage of the disease (4).

Ocular involvement (ocular rosacea) is reported in
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PURPOSE. To examine clinical findings and histologic changes on the conjunctival surface in
ocular rosacea. 
METHODS. Thirty-five patients with ocular rosacea and 30 normal subjects underwent der-
matologic and ocular examinations. Tear film break-up time, Schirmer tests with and with-
out topical anesthesia, and conjunctival impression cytology were done. Patients were di-
vided into the following groups according to quantity of ocular signs: mild (Group 1), mod-
erate (Group 2), and severe (Group 3). Impression cytology was performed on both upper-
bulbar and intrapalpebral inferonasal-bulbar conjunctiva. 
RESULTS. Patients had significant cell alteration on the conjunctival surface compared with
normal eyes. The most frequent ocular signs and symptoms were feelings of dryness and
blepharitis. Average tear break-up times for patients with ocular rosacea were 8.2 seconds
in Group 1, 5.69 seconds in Group 2, and 5 seconds in Group 3 (17.2 seconds in normal
subjects). Schirmer test results with anesthesia were 11.5 mm, 7.6 mm, and 5.0 mm, and
without anesthesia were 14.8 mm, 13.6 mm, and 7.0 mm, in Groups 1, 2, and 3, respec-
tively. These results were 18.7 mm with anesthesia and 24.7 mm without anesthesia in nor-
mal controls. Schirmer tests and tear film break-up time were significantly lower in patients
with ocular rosacea than in normal controls (p<0.05). Impression cytology showed that both
upper bulbar and inferonasal interpalpebral bulbar ocular surface had significant cell alter-
ations compared with those obtained from normal subjects.
CONCLUSIONS. Patients with ocular rosacea not only had decreased tear production but 
also tear instability. Ocular surface epithelium had significant degeneration in patients com-
pared with normal subjects. (Eur J Ophthalmol 2003; 13: 351-9)
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3 to 58% of patients depending on gender. The most
frequent ocular manifestations are blepharitis, mei-
bomitis, inflamed eyelid margins, scales and crusts
of the eyelids, sties, chalazia, blood shot eyes, punc-
tate epithelial erosions, corneal infiltrates, neovas-
cularization, opacity, and perforation (1, 3, 5-7). It has
been suggested that all of the ocular findings in rosacea
are secondary to eyelid involvement (8). The most com-
mon symptoms of ocular rosacea are nonspecific and
include burning, stinging, tearing, and foreign body
sensation (5). 

Many patients with rosacea have decreased tear pro-
duction and tear instability, which leads to inconsis-
tent ocular surface wetting (6). Patients with dry eye
have been reported to have histologic changes of the
conjunctiva (9). Conjunctival impression cytology is
nonsurgical and is a relatively simple method for ob-
taining ocular surface cells (9). Twenty percent of pa-
tients with rosacea have ocular manifestations initially
and these ocular manifestations are nonspecific (10). 

The purpose of this study was to evaluate the pre-
senting signs and symptoms, tear film secretion by
Schirmer’s test, and tear break-up time, as well as
their correlation with cell content of the surface con-
junctival epithelium by conjunctival impression cytology,
in patients with rosacea. The results were compared
with those obtained from normal subjects.

PATIENTS AND METHODS

The patients were initially seen for a dermatologic
history and examination. The diagnosis of rosacea was
based on the presence of telangiectasia of the nose
or face, hypertrophic sebaceous glands, papules, pus-
tules, and erythema of the flush areas of the face (6,
11). To support the clinical diagnosis, histopathologic
assessments of specimens from affected tissues of
patients with rosacea were performed. Thirty-five pa-
tients (9 men, 26 women) with ocular rosacea and 30
normal subjects (9 men, 21 women) were studied. All
subjects in both groups were white. The mean age of
the patients was 48.4 years (range 28–73 years) and
mean age of the controls was 42.8 years (range 22–-
75 years). 

A complete ophthalmologic examination was car-
ried out, including best-corrected visual acuity and
slit-lamp biomicroscopy, both with sodium-fluorescein

drops, and ophthalmoscopy. Slit-lamp biomicroscop-
ic examination was used to assess irregularity of the
posterior lid margin, lid margin vascular injection or
telangiectasia, meibomian gland orifice squamous meta-
plasia, bulbar and palpebral conjunctival hyperemia,
papillary hypertrophy on the tarsal conjunctiva, tear
film changes such as debris or mucus strands in the
preocular tear film, corneal adherent mucus, and oth-
er signs (Tab. I). Fluorescein dye staining was performed
for evaluation of epithelial changes such as presence
of corneal punctate erosions and corneal ulcer. Mei-
bomian gland dysfunction is defined as orifice squa-
mous metaplasia, as evidenced by the presence of
white, keratinized plugs, poor to no meibum expres-
sion, and lack of active inflammation. Ocular signs were
analyzed quantitatively as follows: mild, two or fewer
findings (Group 1); moderate, three to four findings
(Group 2); and severe, five or more findings (Group 3).

Tear film break-up time (TBUT) was measured using
one drop of preservative-free 2% sodium fluorescein.
The patient was asked to blink several times to dis-
tribute the dye and then to look straight ahead. The
examiner observed the tear film with cobalt blue light
for development of the first randomly distributed dry
spot in the precorneal tear film. The TBUT is record-
ed as the time between the last blink and the random
appearance of the first dry spot. This was repeated
three times and then the average TBUT was taken for
that eye (1, 12). Fluorescein staining or dry spots on
the same area of the corneal surface after every blink
or more rapid tear film thinning than elsewhere were
considered as a disruption of the ocular surface or
manifestation of epithelial cell damage, which excluded
them from TBUT evaluation (1, 12). 

The Schirmer test was performed without the use
of a local anesthetic to estimate physiologic level of
tear secretion. The test was repeated with a drop of
topical anesthetic to abolish sensory input from
corneal and conjunctival epithelium. To exclude ex-
cessive reflex tearing, the Schirmer test was always
performed without direct light stimuli and nasal stim-
ulation. A standardized Schirmer strip was placed in
the outer one third of the inferior cul-de-sac and the
patient was allowed to blink at will. Mainly aqueous
tear production was measured by the extent of tear
uptake into the paper strip in millimeters at the end
of 5 minutes. A result of over 5 mm was considered
normal (1, 2, 10, 12). 
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Ocular surface cells were obtained according to non-
invasive and nondestructive conjunctival impression
cytology methods (13). Specimens were obtained from
the upper bulbar and intrapalpebral inferonasal bul-
bar conjunctiva using topical anesthesia that did not
alter the morphologic appearance of the specimens.
Cellulose acetate filter material (Millipore) was cut in-
to pieces measuring approximately 5 x 5 mm. A smooth,
toothless forceps was used to grasp one end of the
filter and was gently pressed onto the conjunctiva.
The filter was left in place for several seconds and
then gently removed with a lifting motion. After the
specimens were obtained, they were placed in a fix-
ative solution containing 95% ethanol, and stained

with periodic acid–Schiff (PAS). The specimens were
examined according to Nelson et al’s classification of
morphologic appearance of conjunctival epithelial and
goblet cells (13), as described in the following. 

Grade 0: The epithelial cells are small and round
with eosinophilic staining cytoplasm. The nuclei are
basophilic and large with a nucleocytoplasmic ratio
(N/C) of 1:2. The goblet cells are abundant, plump,
and oval and have an intensely PAS-positive cyto-
plasm (Fig. 1).

Grade 1: The epithelial cells are slightly larger and
more polygonal and have eosinophilic-staining cyto-
plasm. The nuclei are smaller (N/C of 1/3). Although
the goblet cells are decreased in number, they still
have plump, oval shape with an intensely PAS-posi-
tive cytoplasm (Fig. 2).

Grade 2: The epithelial cells are large and polygonal
and have variable staining cytoplasm. The nuclei are
smaller (N/C of 1/4 to 1/5) and some epithelial cells are
multinucleated. The goblet cells are markedly decreased
in number and are smaller and less intensely PAS-pos-
itive with poorly defined cellular borders (Fig. 3).

Grade 3: The epithelial cells are large and polygo-
nal with basophilic-staining cytoplasm. The nuclei are
small and pycnotic and, in many cells, absent. N/C is
greater than 1/6. The goblet cells are absent (Fig. 4). 

As required dy this grading system specimens were
graded in blind fashion by the same pathologists (B.B.,
D.I.). None of the patients used topical or systemic
agents at the time of examination. For statistical eval-
uation, the chi-square test was used. 

Fig. 1 - Impression cytology of Grade 0 (periodic acid–Schiff
stain, x200 magnification).

TABLE I - SIGNS OF PATIENTS

Signs Group 1 Group 2 Group 3 Total

Blepharitis 7 (20.0%) 16 (45.7%) 4 (11.4%) 27 (77.1%)

Papillary hypertrophy 5 (14.3%) 11 (31.4%) 4 (11.4%) 20 (57.1%)

Meibomian gland dysfunction 2 (5.7%) 10 (28.6%) 5 (14. 3%) 17 (48.6%)

Conjunctival hyperemia 1 (2.8%) 10 (28.6%) 5 (14.3%) 16 (45.7%)

Punctate epithelial erosions 1 (2.9%) 8 (22.9%) 4 (11.4%) 13 (37.2%)

Erythema-telangiectasia of lid margin 2 (5.7%) 6 (17.1%) 3 (8.6%) 11 (31.4%)

Pterygium - 3 (8.6%) 4 (11.4%) 7 (20.0%)

Lithiasis 1 (2.9%) 3 (8.6%) 1 (2.9%) 5 (14.3%)

Corneal vascularization - - 2 (5.7%) 2 (5.7%)

Sty-chalazia - 1 (2.9%) - 1 (2.9%)

Corneal ulcer - 1 (2.9%) - 1 (2.9%)
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RESULTS

The ages of the patients with rosacea and subjects
in the control group were similar. All the patients with
acne rosacea had subjective symptoms included in our
study. The most frequent ocular symptoms were dry-
ness, foreign body sensation, irritation, itching, and tear-
ing. Ocular symptoms of patients are presented in Table
II. All of the patients showed signs of ocular disease.
The grading for ocular signs of the patients was as fol-
lows: Group 1 (mild signs), 11 patients (31.4%); Group
2 (moderate signs), 18 patients (51.4%); and Group 3
(severe signs), 6 patients (17.1%). The ocular findings
of patients are listed in Table I. Control subjects with
objective ocular signs were excluded from this study. 

Eight patients (72.7%) with mild ocular signs had
an abnormal TBUT (<10.0 seconds), as did 11 patients
(61.1%) in Group 2 and all 6 patients in Group 3 with
severe ocular rosacea. The mean TBUT was 6.2 sec-
onds in all patients with ocular rosacea (8.2 seconds
in Group 1, 5.7 seconds in Group 2, and 5.0 seconds
in severely affected Group 3). Mean TBUT was 17.2
seconds in normal subjects. TBUT was significantly
reduced in patients with acne rosacea, mainly with
severe ocular rosacea (Group 3) (p<0.05).

Schirmer test with anesthesia showed an average of
11.5 mm of wetting at baseline secretion for patients
in Group 1, 7.6 mm in moderately affected Group 2, 5.0
mm in Group 3, and 18.7 mm in normal subjects. The
differences among the patients and control subjects
were statistically significant (p<0.05). Conversely, pa-
tients with fewer ocular symptoms had increased
Schirmer values. Schirmer test results without anes-
thesia showed that the average values were 14.8 mm
in patients with mild ocular signs, 13.6 mm in moder-
ately and 7.0 mm in severely affected Group 3, and 24.7
mm in normal controls. The difference was statistical-
ly significant between normal subjects and patients (p<0.05).

Impression cytology was performed on 24 patients.
According to epithelial and goblet cell morphologic
features of upper bulbar conjunctiva of Group 1, 6
patients (25%) showed Grade 0, 2 patients (8.3%) showed
Grade 1, 1 patient (4.1%) showed Grade 2, and no
patient showed Grade 3 differentiation. After analyz-
ing the inferonasal bulbar conjunctiva in the mild oc-
ular signs group (Group 1), 3 patients (12.5%) demon-
strated Grade 0, 3 patients (12.5%) Grade 1, and 3
patients (12.5%) Grade 2 differentiation.

Fig. 2 - Impression cytology of Grade 1 (periodic acid–Schiff
stain, x50 magnification).

Fig. 3 - Impression cytology of Grade 2 (periodic acid–Schiff
stain, x100 magnification).

Fig. 4 - Impression cytology of Grade 3 (periodic acid–Schiff
stain, x100 magnification).
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In Group 2 with moderate ocular signs, 3 patients
(12.5%) had Grade 0, 5 patients (20.8%) had Grade
1, 2 patients (8.3%) had Grade 2, and no patient had
Grade 3 differentiation on upper bulbar conjunctiva
and 5 patients (20.8%) had Grade 1, 3 patients (12.5%)
had Grade 2, 2 patients (8.3%) had Grade 3, and no
patient had Grade 0 differentiation on inferonasal in-
terpalpebral conjunctiva.

Of the patients with severe ocular signs, 2 (8.3%)
showed Grade 0, 2 (8.3%) had Grade 1, 1 (4.2%) had
Grade 2, and none had Grade 3 differentiation on up-
per bulbar conjunctiva. In this group, 2 patients (8.3%)
had Grade 0, 2 (8.3%) had Grade 1, none had Grade
2, and 1 (4.1%) had Grade 3 differentiation on infer-
onasal conjunctiva (Tab. III). 

A total of 11 patients (45.8%) had normal conjunc-
tival cytology (Grade 0), 9 patients (37.1%) had Grade
1 and 4 patients (16.7%) had Grade 2 cell alteration
on specimens obtained from upper bulbar conjuncti-
va, and none had Grade 3 changes. Five cases (20.8%)

had normal cell structure but 10 cases (41.7%) had
Grade 1, 6 cases (25%) had Grade 2, and 3 cases
(12.5%) had Grade 3 changes on inferonasal conjunctiva.
Thirteen (54.2%) specimens from upper bulbar and
19 (79.2%) specimens obtained from interpalpebral
inferonasal conjunctiva had a different grade of cell
alterations from normal structure.

The upper bulbar and inferonasal interpalpebral oc-
ular surfaces of eyes from normal controls were Grade
0 except in two normal subjects who had Grade 1 dif-
ferentiation on both sides of conjunctiva.

There was a statistically significant difference in the
grading of both upper bulbar and inferonasal inter-
palpebral impressions between patients with ocular
rosacea and normal controls (p<0.05). The difference
was more prominent in inferonasal interpalpebral im-
pressions in all groups. Statistical analysis was not
performed between groups according to localization
of impression cytology owing to insufficient numbers
in each subgroup.

TABLE II - SYMPTOMS OF PATIENTS

Symptoms Group 1 Group 2 Group 3 Total (%)

Dryness 11 (31.4%) 11 (31.4%) 4 (11.4%) 26 (74.3%)

Irritation 8 (22.9%) 10 (28.6%) 5 (14.3%) 23 (65.7%)

Foreign body sensation 6 (17.1%) 12 (34.3%) 5 (14.3%) 23 (65.7%)

Itching 7 (20.0%) 9 (25.7%) 4 (11.4%) 20 (57.1%)

Tearing 6 (17.1%) 4 (11.4%) 1 (2.9%) 11 (31.4%)

Redness 3 (8.6%) 4 (11.4%) 1 (2.9%) 8 (22.9%)

Lid rusting - 4 (11.4%) - 4 (11.4%)

Stinging - 3 (8.6%) - 3 (8.6%)

Photosensitivity - 2 (5.7%) - 2 (5.7%)

Swelling - 1 (2.9%) - 1 (2.9%)

TABLE III - IMPRESSION CYTOLOGY RESULTS OF PATIENTS

Group 1 Group 2 Group 3 Total 

Grade UB IN UB IN UB IN UB IN

Grade 0 6 (25%) 3 (12.5%) 3 (12.5%) 0 (0%) 2 (8.3%) 2 (8.3%) 11 (45.8%) 5 (20.8%)

Grade 1 2 (8.3%) 3 (12.5%) 5 (20.8%) 5 (20.8%) 2 (8.3%) 2 (8.3%) 9 (37./%) 10 (41.7%)

Grade 2 1 (4.2%) 3 (12.5%) 2 (8.3%) 3 (12.5%) 1 (4.2%) 0  (0%) 4 (16.7%) 6 (25%)

Grade 3 0 (0%) 0 (0%) 0 (0%) 2 (8.3%) 0 (0%) 1 (4.2%) 0 (0%) 3 (12.5%)

UP = Upper bulbar; IN = Inferonasal bulbar.
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DISCUSSION

Although ocular rosacea is common, because of
highly variable ocular signs and symptoms, it is fre-
quently undiagnosed (1, 14). Because no specific
histopathologic pattern has been identified, diagno-
sis of patients in whom ocular problems develop ini-
tially is difficult. Ocular involvement is usually seen
between the third and fifth decades (15, 16). In our
study the mean age was 48.4 years, and the youngest
patient was 28 years.

Most patients with acne rosacea are adult white
women. Rosacea without ocular involvement affects
women two to three times as often as men (17). Cas-
es with ocular manifestations are about evenly di-
vided between the sexes and ocular complications
may be more severe in men (2, 3, 6). In our study,
there was a female preponderance. In addition, all of
our patients applied initially to the dermatology clin-
ic and then were referred to the ophthalmology de-
partment. Dermatologic examination showed that all
of them had cutaneous rosacea and all patients had
ocular manifestations as well.

The most common ocular symptoms of rosacea are
nonspecific and include dryness, foreign-body sen-
sation, burning, tearing, and redness. Dryness
(74.3%), foreign-body sensation, and irritation
(65.7%) were the most frequent ocular symptoms in
our patients. Frucht-Pery and associates (6) report-
ed that foreign body sensation was the most com-
mon symptom, occurring in 18 of 24 patients; dry-
ness and itching (52.0%) were the most frequent symp-
toms in the series of Quarterman et al (1).

The ocular manifestations of rosacea range from 
minor problems such as blepharitis to sight-threat-
ening problems such as corneal neovascularization,
thinning, and perforation. Meibomian gland disease
is recognized as a common cause of ocular irritation,
which has been reported to occur in 50 to 93% of
patients with rosacea (18, 19). Akpek et al (2) ob-
served lid margin telangiectasia in 81%, meibomian
gland dysfunction in 78%, and blepharitis in 65% of
patients in their study. Among the ocular signs, 94%
of the patients had erythema and telangiectasia of
the eyelids as the most common ocular sign and mei-
bomian gland dysfunction was the second most com-
mon finding in the Quarterman et al series (1). Hope-
Ross et al (12) observed meibomian gland dysfunc-

tion in all of their patients. The most frequent find-
ings in our study were blepharitis in 27 patients (77.1%),
papillary hypertrophy in 20 patients (57.1%), and mei-
bomian gland dysfunction in 17 patients (48.6%).

Keratoconjunctivitis sicca has been described in
patients with ocular rosacea (2, 21-25). Gudmundsa
et al (22) observed an abnormal Schirmer test in 56%
of patients with rosacea. Akpek et al (2) observed
keratoconjunctivitis sicca in 34 of 131 patients con-
firmed by Schirmer test with topical anesthesia. The
same test result with anesthesia was normal in the
Quarterman et al series (1). Barton et al (25) found
14 mm of wetting in Schirmer test without topical
anesthesia, which was lower than the age-matched
control subjects’ 20 mm and 22 mm. We performed
Schirmer test without anesthesia to measure physi-
ologic level of tear secretion and the use of anes-
thesia to exclude corneal and conjunctival reflex stim-
ulation to estimate mainly basal secretion. The
Schirmer test results were found to be decreased in
our patients compared to the controls. The decrease
in Schirmer test with anesthesia was more reminder
than that without anesthesia. Even the test with anes-
thesia has been shown to reduce tear flow to lower
levels than physiologic levels and to abolish exces-
sive reflex tearing due to increased corneal and con-
junctival irritation, which is common in patients with
epithelial surface problems such as ocular rosacea;
therefore, it is a better reflection of the aqueous tear
component. Quarterman et al (1) were able to
demonstrate a short TBUT of a mean 5.7 seconds in
94% of their patients. Barton et al (25) observed de-
creased TBUT of 4 seconds, which was significant-
ly shorter than that of age-matched or control sub-
jects. The mean TBUT was 6.24 seconds in our study
and it was significantly reduced compared to control
subjects. The TBUT may be considered a test of tear
function in which stability of the tear film is exam-
ined. Meibum lipids, which constitute the superficial
tear layer, stabilize the tear film and prevent aque-
ous tear evaporation. Meibomian gland dysfunction
results in deficiency in the lipid component of tear
fluid with increased tear evaporation and changes of
such tear functions as TBUT (23, 24).

Barton et al (25) found a significant reduction in
tear turnover in patients with rosacea. Afonso et al
(18) also reported delayed tear clearance rate in pa-
tients with rosacea – a feature of aqueous tear defi-
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ciency and increased evaporative tear loss due to
meibomian gland disease. Delayed tear clearance has
been reported to be associated with increased ac-
tivity of proteolytic enzymes in tear fluid, including
plasmin, neutrophil-derived elastase, neutrophil
chemotactic factors such as complement components,
inflammatory cytokine interleukin 1α (IL-1α ), and gelati-
nase-B. One explanation for the elevated concentration
and activity of these mediators in ocular rosacea is
increased production or release by epithelial cells on
the ocular surface. Another possibility is delayed clear-
ance of these factors from the ocular surface because
of reduced tear turnover. Barton et al (25) observed
significantly elevated proinflammatory cytokines of
tumor necrosis factor-α (TNF-α ), which is not nor-
mally present at the ocular surface, supporting the
theory that elevation of tear inflammatory mediators
is largely related to delayed tear turnover. The in-
verse correlation between IL-1α concentration and
Schirmer test suggests that reduced tear turnover
may be the main reason for the elevated IL-1α level
in patients with rosacea (23). IL-1α is known to in-
crease the production and activity of certain enzymes
of the matrix metalloproteinase (MMP) family, including
collagenase and gelatinases that degrade extracel-
lular matrix and could contribute to the development
of the eyelid and ocular surface destruction in
rosacea (18, 23, 25, 26). Epidermal growth factor is
a reparative cytokine secreted by the lacrimal gland
that is a normal component of tear film. Epidermal
growth factor concentration in patients with rosacea
is increased in response to chronic ocular surface
disease (23, 27, 28). These elevations are believed
to be mostly the result of reduced tear turnover, pos-
sibly an important cause of ocular surface disease
in patients with rosacea (23, 27, 28). Both Schirmer
test and TBUT were inversely related to the degree
of ocular involvement in our patients: the lower the
Schirmer tests scores and the more reduced the TBUT,
the greater the number of ocular signs.

Ocular surface epithelial changes can be evaluat-
ed by brush cytology, excisional biopsy, or noninva-
sive methods of impression cytology (our preference).
To compare the two extreme sides of conjunctiva,
where one side is less exposed to environmental con-
ditions such as drying effect and meibomian glands,
and the other side is more exposed to those factors.
We prefer to obtain conjunctival samples from the

superior bulbar conjunctiva, which is covered by the
upper eyelid, and from the infranasal interpalpebral
conjunctiva, which is in direct contact with meibo-
mian glands and inferior eyelid margin. The results
of impression cytology show that both upper bulbar
and inferonasal interpalpebral bulbar ocular surfaces
have significant cell alteration, with decreased, ab-
normal, and absent goblet cells. Although goblet cells
are predominantly located in inferonasal bulbar con-
junctiva near the limbus, the conjunctival degenera-
tion were more advanced in inferonasal bulbar con-
junctiva with decreased or absent goblet cells com-
pared with upper bulbar conjunctiva. Epithelial and
goblet cell abnormalities were more significant in in-
terpalpebral bulbar conjunctiva in comparison with
upper bulbar ocular surface. This may be explained
by the protective effect of the upper lid on the upper
bulbar conjunctiva. Additionally, environmental dry-
ing effects and closer opposition with meibomian glands
may be responsible for the abnormalities in interpalpebral
bulbar conjunctiva.

Meibomian gland dysfunction gives rise to quali-
tative differences in meibum lipid composition. Lee
et al (24) found squamous metaplasia in the eyelid
margin and in the tarsal conjunctiva in the inferior
tarsal site. They also found evidence suggesting that
the pathologic process of the meibomian gland dys-
function can spread to the orifice, the surrounding
eyelid margin, and even the tarsal conjunctiva in pa-
tients with lipid tear deficiency (24). 

Tseng (23) postulated that the pathogenesis of con-
junctival epithelial alteration may be due to vascular
pathology and intense inflammation, which may in-
troduce different factors to facilitate the epithelial meta-
plasia. Hoong-Xuan et al (4) observed perivasculitis
in the conjunctival substantia propria of 62.5% and
granulomatous inflammation in half of the patients
with acne rosacea on histopathologic study of con-
junctiva. They stated that derangement of the con-
junctival epithelium, presence of inflammatory cells
within it, and subepithelial infiltrates might suggest
an exogenous contact stimulus as the cause of the
conjunctival inflammation (4). Abnormal meibomian
gland secretions in the tear film could act as irritants
and contribute to the secondary degeneration. We
did not take excisional biopsy, therefore we could
not evaluate the extension of inflammatory process
as a perivasculitis that are seen in substantia pro-
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pria deeper layer of conjunctive but epithelial meta-
plasia and decrease of goblet cells were observed
as superficial cell changes. In our study, this was seen
more prominently in the interpalpebral area with close
contact to meibomian glands. According to our im-
pression cytology, which shows decreased or absent
goblet cells in inferonasal interpalpebral conjuncti-
va, aqueous tear deficiency and lipid tear deficien-
cy are accompanied by mucin deficiency in patients
with ocular rosacea. 

In conclusion, although there is no diagnostic test
for acne rosacea and none of the findings of the dis-
ease are specific, the histologic appearance of the
conjunctival surface seems to correlate with both the

rate and the content of tear production; tear film ab-
normality may be caused by an abnormal lipid com-
position due to meibomian gland dysfunction. Clini-
cal signs, tear film functions, and histologic findings
must be evaluated together for correct diagnosis of
acne rosacea.
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