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Evaluation of Tear Film Function and
Corneal Thickness of Behcet's Disease Patients

Without Ocular Involvement

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  Behcet's disease (BD) is a chronic inflammatory vasculitis characterized by
mucocutaneous ulcers and ocular involvement. There are a few studies about the effects of BD on
the ocular surface. We aimed to investigate central corneal thickness (CCT) and tear film function
in patients without clinically detectable ocular pathology.  MMaatteerriiaall  aanndd  MMeetthhooddss:: Eighty nine eyes
of 45 BD patients without ocular pathology were examined and compared with 52 eyes of 26
healthy, age and sex matched volunteers. For both groups, after routine opthalmologic examina-
tions, tear film function tests, containing tear break-up time (BUT) and  Schirmer test were done.
CCT was measured with ultrasonic pachymeter. Schirmer test results, CCT and BUT measurements
were compared and p<0,05 was considered statistically significant.  RReessuullttss::  Mean values of Schirmer
tests in patient and control groups were 7.62±5.87 mm and 9.32±3.92 mm, respectively. Difference
between groups was not statistically significant (p= 0.06). Mean BUT was significantly lower in the
patient group (p= 0.0001). Mean CCT of patient and control groups were 536.13±31.47 μm and
540,90±36,39 μm, respectively. There was no significant difference between the CCT of the groups
(p= 0.41). All parameters were similar for patients receiving and not receiving immunosuppressive
therapy (p>0.05). CCoonncclluussiioonn::  There may be changes in tear film functions of BD patients without
clinically detectable ocular pathology. Since BUT test results were found to be significantly lower
in our patient group we concluded that BD patients without ocular pathology must also be evalu-
ated for symptoms of dry eye. 

KKeeyywwoorrddss::  Behcet syndrome; cornea; dry eye syndromes 

ÖÖZZEETT  AAmmaaçç:: Behçet Hastalığı (BH) mukokutanöz ülserler ve oküler tutulum ile karakterize kro-
nik inflamatuar bir vaskülittir. Behçet hastalığının oküler yüzey üzerine etkisini bildiren çok az
çalışma vardır. Klinik olarak oküler bulguları olmayan Behçet hastalarının gözyaşı fonksiyonlarını
ve kornea kalınlıklarını değerlendirmeyi amaçladık. GGeerreeçç  vvee  YYöönntteemmlleerr::  Oküler patolojisi olma-
yan 45 Behçet hastasının 89 gözü, benzer yaş ve cinsiyette 26 sağlıklı gönüllü bireyin 52 gözü in-
celendi ve karşılaştırıldı. Her iki gruba rutin oftalmolojik muayeneyi takiben göz yaşı kırılma zamanı
(GKZ) ve Schirmer testi içeren göz yaşı fonksiyon testleri yapıldı. Santral kornea kalınlığı (SKK) ult-
rasonografik pakimetri ile ölçüldü. Grupların Schimer test sonuçları, GKZ ve SKK değerleri istatis-
tiksel analizler ile karşılaştırıldı, p< 0,05 istatistiksel olarak anlamlı kabul edildi. BBuullgguullaarr:: Hasta ve
kontrol grubunun ortalama Schirmer test değerleri sırasıyla 7,62±5,87 mm ve 9,32±3,92 mm olarak
ölçüldü. Gözyaşı fonksiyon değerlendirilmesinde Schirmer testi sonuçları her iki grup için ben-
zerdi (p= 0,06). Göz yaşı kırılma zamanı (GKZ) kontrol grubunda anlamlı derecede yüksek bulundu
(p= 0,0001). Hasta ve kontrol grubunun SKK'ları sırasıyla 536,13±31,47 μm ve 540,90±36,39 μm
olarak tespit edildi. Grupların SKK'ları arasında anlamlı fark görülmedi (p= 0,4). Bütün parame-
treler,  immunsupressif tedavi alan ve almayan hastalar için benzer bulundu (p> 0,05).  SSoonnuuçç:: Klinik
açıdan oküler bulguları olmayan Behçet hastalarının, göz yaşı fonksiyonlarında değişiklikler olabilir.
Bizim hasta grubumuzda GKZ ölçümleri anlamlı derecede düşük bulunduğundan oküler patolojisi
olmayan Behçet hastalarının kuru göz bulguları açısından da incelenmesi gerektiğini düşünmek-
teyiz. 
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ehcet’s disease (BD) is a chronic, inflamma-
tory, multi-systemic disease characterized
by recurrent attacks. This is an inflamma-

tory, nongranulomatous and obstructive vasculitis
affecting mucocutaneous tissue.1

Ocular involvement rate of the disease is
about 50-70% and it is an important clinical  man-
ifestation showing the severity of the disease.2 Oc-
ular involvement occurs approximately within 2-4
years after the onset of the disease.3 Anterior seg-
ment eye involvement is often seen as severe an-
terior uveitis and hypopyon.2,4 On the other hand
panuveitis occurs in the vast majority of the pa-
tients.  Sometimes retinal layers and vitreous may
be affected by the disease.5,6 The involvement of
the posterior segment may be sight-threatening, as
a result of recurrent retinal vaso-occlusive inflam-
mation.7,8

There are a few studies about the effects  of BD
on the ocular surface.6,9-12 CCT was reported as
higher in BD patients with active ocular pathology
whereas not changed in BD patients without ocu-
lar pathology.11 To our knowledge, there is also not
enough information about the effects of the dis-
ease on the tear film function of patients. In our
study, we aimed to investigate tearfilm function
and central corneal thickness in patients without
clinically detectable ocular pathology.

MATERIAL AND METHODS

This study was performed in Kocaeli Derince
Training and Research Hospital. Our study was de-
signed as a prospective case-control study. The
study design was approved by the Ethics Commit-
tee of Kocaeli University Faculty of Medicine and
the study was done in accordance with the Decla-
ration of Helsinki Rules.

Patients, that were diagnosed as complete BD,
according to International Study Group criteria for
BD and have been followed in, ophthalmology,
rheumatology, dermatology and neurology outpa-
tients clinics between January 2014-December
2014, were examined.13 Among  them, 45 BD pa-
tients without ocular involvement, between the
ages of 18-50 years were included in the study.  

Left eye of one patient in the study group was
excluded because of the presence of corneal
nephelions and 89 eyes of 45 patients were in-
cluded. Patients’ age, gender, full eye examination,
duration of illness, and medical treatment that they
received were recorded. If there was no story of in-
flammation attack in the last three months, patients
were accepted as inactive in terms of eye involve-
ment. 

In 12 of the patients they had previous history
of uveitis, but there was no attack  in the last year.
Thirty three of the patients had no story of uveitis.

In the control group, 26 age and sex matched
healthy volunteers between ages of 18-50 years
were examined  and 52 eyes of them were included
in the study. 

For control and study groups, individuals who
had undergone eye surgery, who had high spheri-
cal (> 3 diopters) and high cylendric (> 2 diopters)
refraction errors and glaucoma, contact lens wear-
ers, and who had used eye drops in  the last 3
months were not included. Individuals that had
history of other chronic systemic diseases
(rheumatic diseases, diabetes mellitus, hyperten-
sion, ischemic heart disease, liver and kidney dis-
ease, psychiatric illness) and undergoing systemic
therapy were excluded from the study. 

Informed consents of the study and control
groups were taken, then all routine opthalmologi-
cal examinations were done. Eye refractive  errors
were evaluated, slit-lamp and fundus examinations
were performed.

To evaluate the tearfilm function, the amount
of tear production was measured by Schirmer test.
For Schirmer testing, primarily topical anesthesia
was done with proparacaine (Alcaine 0.5%), then
Schirmer paper was placed in a portion of the outer
third of the lower eyelid. The patient was told to
close eyes and wait for a periode of 5 minutes. After
that, test papers were removed and tear test meas-
urements were recorded. Results higher than 6
mm, were considered as normal.14

To assess the tearfilm stability, tear breakup
time tests were done. For the measurements of
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BUT, patient eyes were stained with a fluorescein
strip. The patients were told to blink their eyes for
2 or 3 times. Then patients were asked to look
without blinking their eyes. Time of formation of
the first dry spots on the cornea was detected by
biomicroscopy  under the light of cobalt blue and
results were recorded. Results that were higher
than  10 seconds, were considered as normal.14

Central corneal thickness  measurements were
done by ultrasonic pachymetry method.15 After
topical anesthesia with proparacaine (Alcaine
0.5%), CCT was measured by pachymetry probe.

Demographic features of groups were analyzed
by using descriptive statistics. We used crosstabu-
lation for comparison of sex of groups. Among the
different groups, we used independent t-test to
compare variables. A two-sided P-value lower than
0.05 were considered statistically significant. Sta-
tistical analysis was performed by using SPSS 17
(Chicago, IL) pack program. 

RESULTS

Age and sex distribution, Schirmer test results, BUT
test results and the average corneal thickness values
of patients and control group are shown in Table 1.

In the study group, 20 (44.4%) of them were
female and 25 (55.6%) of them were male. In con-
trol group, 15 (57.6%) of them were female and 11
(42.4%) of them were male. The average age of the
patient and control groups were 35.34±8.18 years,
35.61±10.08 years respectively. Age and sex distri-
butions of groups were statistically similar (p>0.05).
The average pachymetry values of patient group
and the control group were 536.13±31.47 μm,

540.90±36.39 μm respectively. There was no sig-
nificant difference between two groups (p= 0.40).
Schirmer test results in the patient group and the
control group were 7.62±5.87 mm, 9.32±3.92 mm,
respectively. The mean values of BUT in patient
group and control group were found as 6.40±3.44
seconds, 13.21±4.06 seconds, respectively (Figure
1). Schirmer test results revealed no significant dif-
ferences between two groups (p= 0.06). Whereas
BUT test results were significantly different be-
tween two groups (p= 0.0001). 

The patient group was divided into two sub-
groups. Patients who had history of previous eye
involvement and who had no history of eye in-
volvement were compared with each other.
Schirmer test results were found to be 7.37±6.88
mm, 7.72±5.50 mm respectively. The mean values
of BUT were 6.91±4.51 seconds, 6.21±2.97 seconds,
respectively and CCT measurements were found to
be 538.20±24.23 μm, 535.36±33.89 μm, respec-

Patient group Control group P value

Sex F/M 20/25 15/11 0.101

Mean age (mean ±SD) (year) 35.3±8 35.6±10 0.86

Central corneal thickness (mean ±SD) 536±31µm 540±36µm 0.4

Schirmer test 7.6±5 mm/5min 9.3±3 mm/5min 0.06

Break-up time 6.4±3seconds 13.2±4seconds 0.0001

TABLE 1: Demographic features and mean values of test results in patient and control groups.

SD: Standart deviation.

FIGURE 1: BUT (Break-up time) results of groups.
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tively. All test results were found to be statistically
similar for both groups (p> 0.40). 

Twenty-seven of our BD patients were using
only treatment of colchicine and 18 of them were
using immunosuppressive therapy (corticosteroids,
azathioprine, cyclosporine, methotrexate) in addi-
tion to colchicine. Ocular findings of patients that
were using only colchicine treatment were com-
pared with patients that were using immunosup-
pressive drugs in addition to colchicine. Schirmer
test results in these two sub-groups were 8.24±5.56
mm, 6.28± 6.39 mm, respectively, the mean values
of BUT were 6.81±3.46 seconds, 5.50±3.29 seconds,
respectively and CCT measurements were found to
be 534.40±32.60 μm, 539.89±29.07 μm, respec-
tively, and all test results were found to be similar
for both subgroups (Table 2).

DISCUSSION

It is known that immune mechanisms play an im-
portant role in pathogenesis of BD. Neutrophils and
inflammatory cytokines causes changes in en-
dothelial cells of vascular structures and clinical
findings arise because of this inflammation.1-12  In
BD patients with active eye involvement, cytokines
have been reported to increase in the aqueous liquid
as it is in circulation. This immuno-inflammatory
response may cause tissue damage in the conjunc-
tiva and the cornea of the BD patients.16-18

In a previous study, the mean flare of anterior
chamber of BD patients without active inflamma-
tion were evaluated and the mean flare in these
eyes that were in remission were found to be sig-
nificantly higher.19  Based on this study, we de-
signed our research, in order to identify what type

of changes could happen in the eyes of BD patients
without active inflammation.  

It is important to measure the cornea thickness
to monitor the progression of glaucoma and for de-
termination of suitability for refractive surgery.
Higher intraocular pressure can be measured in
thick cornea, whereas lower intraocular pressure
can be measured in thin cornea.15 Therefore, it is
important for us how BD affects corneal thickness. 

When there is ocular inflammation in BD, this
disrupts the endothelial cell function and causes in-
crease in corneal thickness.2,11,20,21 But in BD pa-
tients without ocular pathology, CCT test results
were reported as similar with control group.11,21 In
accordance with these two studies, in the current
study which is wider than others, CCT values of
BD patients without active ocular inflammation
were found to be similar with the control group. 

In our study, we were also able to evaluate the
effect of immunosuppressive treatment on the CCT
of BD patients and CCT of patients that receiving
and not receiving immunosuppressive therapy
were found to be statistically similar. We believe
that broader researches investigating the effect of
immunosuppressive treatment on the ocular sur-
face need to be done. 

Depending on the vascular and inflammatory
pathology, conjunctival involvement in BD could
be expected. In Behcet’s disease patients with ocu-
lar surface lesions, besides vascular abnormalities,
inflammatory cells in the conjunctiva have been
previously shown.12,22-25

Ocular surface plays a major role in the stabi-
lization of the tearfilm layer. This is supported by
mucin release from goblet cells.26-28 Flammer et al.
reported that, in the etiology of BD, vasospasm  also
plays  a role and it leads to ischemic symptoms.23

This vasospasm, is also effective in the conjunctival
blood vessels and can cause conjunctival ischemia.
Ischemia during acute attacks, causes permanent
damage to the conjunctival goblet cells and epithe-
lial cells. The number of goblet cells decreases as a
result of these attacks. Therefore, ocular surface
changes may be seen, even in BD patients that are
in remission.

Colchicine+

immunosupressive 

Colchicine drugs P

Schirmer (mm/5 min) (mean±SD) 8.2±5 6.2±6 0.14

BUT (sec) (mean±SD) 6.8±3 5.5±3 0.09

CCT (µm) (mean ±SD) 534.4±32 539.8±29 0.4

TABLE 2: BUT and CCT results of patient subgroups. 

BUT: Break- up time; CCT: Central corneal thickness; SD: Standart deviation.
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Gunduz et al. compared Schirmer test and
BUT test results between inactive BD patients and
control group and they found that these tests were
significantly lower in BD patients.12 In the same
study, dry eye findings were also identified in BD
patients that never had ocular pathology in their
medical history. 

In our study, in BD patients without clinically
detectable ocular pathology, BUT test results in BD
patients were significantly lower than the control
group. So like Gunduz et al., we also think that
conjunctival involvement in BD, could develop in-
dependently from ocular involvement.12 We be-
lieve that ocular tear film stability may be disturbed
because of the changes in the conjunctival surface
epithelium cells and reduction of goblet cells.
However like other  autoimmune diseases, genetic
factors, endogenous stress, environmental factors
such as infections and antigens may affect the ocu-
lar surface and lead to development of dry eye. So
attention must be paid to tearfilm instability in in-
active BD patients when surgical intervention such
as photorefractive keratectomy and LASIK or
LASEK surgery is planned.

Gunduz et al. also reported that test results of
patients that receiving and not receiving immuno-
suppressive therapy were found to be statistically
similar.12 Consistently in our study, Schirmer test

and BUT test results of BD patients subgroups that
receiving and not receiving immunosuppressive
therapy were found to be similar. 

Among our patients, some of them had no his-
tory of ocular pathology and some of them were in
remission for at least 1 year. We think that patients
with history of ocular involvement and  without
eye involvement should be followed by specific
time intervals and  evaluated for changes of tear
film functions. In our study we did not evaluate the
degree of dry eye semptoms. We concluded that
the degree of dry eye semptoms  should also be
evaluated with ocular surface diesease index.
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