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ABSTRACT

Background: The structure of the eye in wild birds is 45% larger than that in humans, which provides excellent visual 
capacity but also makes them vulnerable to eye trauma. Trauma, neoplasia, infectious diseases of the ocular surface, uveitis, 
glaucoma, and corneal diseases in wild birds, but mainly trauma, can cause a reduction in their tear production; therefore, 
determining the amount of tear production in the wild birds is very important. Studies have shown that the results of the 
Schirmer’s tear test (STT) and intraocular pressure (IOP) values differ among wild bird species, and that both anesthesia 
and sedation affects these parameters. The main objective of the present study was to determined IOP and STT I values in 
healthy common buzzards (Buteo buteo).
Materials, Methods & Results: Thirty healthy common buzzards were selected for the study following clinical and oph-
thalmic examinations. Following physical and clinical examinations of all subjects, routine ophthalmologic examinations 
were conducted, including reflex examinations (pupillary, palpebral, menace, dazzle) and direct ophthalmoscopy for the 
eyelids, conjunctiva, cornea, iris, lens, and fundus. All examinations were conducted without anesthesia or sedation while 
the birds were in the dorsal recumbent position, and the results of STT I and IOP were recorded. Both tests were repeated 
for the right and left eyes. The mean ± SE STT I values for the right and left eyes were 12.63 ± 0.51 and 12.43 ± 0.54 
mm/min, respectively. A comparison between STT I values of the right and left eyes revealed no statistically significant 
differences (P > 0.620). The means and ranges of the TonoVet® IOP results for the right and left eyes were 32.06 ± 1.58 
and 32.60 ± 1.51 mmHg, respectively. There was no statistically significant difference between the results of the test on 
the two eyes (P > 0.05).
Discussion: Tear production is either increased or decreased in wild birds as a result of several types of eye diseases or 
trauma (1, 6). The most common method by which to determine tear production is either STT I (3), which is conducted 
without topical anesthesia, or STT II, which is conducted with topical anesthesia. As in our study, previous studies have used 
STT I as their method by which to determine tear production of wild birds. In a study conducted on 20 common buzzards, 
STT I values were 12.47 ± 2.66 mm/min. In our study using 30 common buzzards, the STT I value was 12.63 ± 0.51 mm/
min for the right eye and 12.43 ± 0.54 mm/min for the left eye. There was no statistically significant difference between 
the results of the tests on the two eyes. In previous study with 25 common buzzards, IOP measured rebound tonometry was 
5-30 (35-60). In our study, rebound tonometry results for IOP of 30 common buzzards were 32.06 ± 1.58 mmHg (16-47) 
for the right eye and 32.60 ± 1.51 mmHg (17-50) for the left eye. There was no statistically significant difference in IOP 
values between right and left eyes. Given that there are few studies on tear production and IOP in common buzzard, we 
believe that the results of this study will provide valuable new information to the literature.
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INTRODUCTION

The structure of the eye in wild birds is 45% 
larger than that in humans, which provides excellent 
visual capacity but also makes them vulnerable to eye 
trauma [6]. Trauma, neoplasia, infectious diseases 
of the ocular surface, uveitis, glaucoma, and corneal 
diseases in wild birds, but mainly trauma, can cause a 
reduction in their tear production; therefore, determin-
ing the amount of tear production in the wild birds is 
very important [1]. Schirmer’s tear test (STT), referred 
to as either STT I or STT II for the test without or with 
topical anesthesia [3], respectively, is the most common 
method by which to determine tear amount [13]. The 
test is conducted by determining the amount of wetness 
found on a 35-mm filter paper after placing it on the 
lateral one-third of the lower eyelid [13]. Intraocular 
pressure (IOP) is another important parameter used 
to evaluate eye diseases in birds, such as glaucoma 
and uveitis [19]. Two types of measurement methods 
applanation and rebound tonometry each of which 
requires a different type of device are used to measure 
IOP [8]. Rebound tonometry is the commonly preferred 
method in veterinary medicine because of its practical-
ity and because no topical anesthetic is needed, and the 
TonoVet® rebound tenometer, which has a magnetic 
probe on its tip, is used for this procedure [12]. The 
measurement is conducted by first moving the probe 
onto the cornea of the eye and calculating the probe’s 
rebound movement [10]; higher IOP results in faster 
rebound movement. Previous studies have shown that 
the STT I and IOP values are different among wild 
bird species [1]. The aim of the present study was to 
determined IOP and STT I values in healthy common 
buzzards (Buteo buteo).

MATERIALS AND METHODS

Animals

Thirty ophthalmologically healthy common 
buzzards were brought to our clinic to be used in this 
study. Following physical and clinical examinations of 
all subjects, routine ophthalmologic examinations were 
conducted, including reflex examinations (pupillary, 
palpebral, menace, dazzle) and direct ophthalmoscopy 
for the eyelids, conjunctiva, cornea, iris, lens, and 
fundus. All examinations were conducted without an-
esthesia or sedation while the birds were in the dorsal 
recumbent position. 

Schirmer’s tear test I (STT I)

STT I was conducted on both the right and left 
eyes. A commercial filter paper 5 mm wide and 35 mm 
long was placed into the lateral one-third of the lower 
eyelid for 1 min, after which the amount of wetness 
on the paper was used to calculate the STT I value. 

IOP measurements

IOP measurements were conducted using a 
TonoVet®1 rebound tonometer without medication or 
anesthesia on both eyes in the same order as the STT 
I (the left eye after the right eye). All results were re-
corded and the birds were delivered to the ADU Kanat 
- Ger student community for rehabilitation.

Statistical analysis

Statistical analysis were conducted using 
SPSS. The study data were assessed by calculating 
the mean and standard error of mean (mean ± SE). 
Differences in mean values between IOP and STT I 
values for the right and left eyes were analyzed using a 
paired-samples t-test. For all tests, the level of statisti-
cal significance was P < 0.05.

RESULTS

Based on the physical examinations and the 
results of clinical and hematological parameters, none 
of the birds were affected by systemic diseases and all 
the eyes were clinically normal. The results of STT I 
(Figure 1) and IOP (Figure 2) were recorded.

The mean values for STT I and IOP are pro-
vided in Table 1. The mean ± SE STT I values for the 
right and left eyes were 12.63 ± 0.51 and 12.43 ± 0.54 
mm/min, respectively. A comparison between STT I 
values of the right and left eyes revealed no statistically 
significant differences (P > 0.620). 

The means and ranges of the TonoVet® IOP 
results for the right and left eyes were 32.06 ± 1.58 
and 32.60 ± 1.51 mmHg, respectively. There was no 
statistically significant difference between the results 
of the test on the two eyes (P > 0.05).

Table 1. Mean and ranges for Schirmer’s tear test I and Intraocular pres-
sure in the Buteo buteo. 

Ophtalmic test right eye* left eye*

Schirmer tear test I 

(mm/1 min)

12.63 ± 0.51

(8-20)

12.43 ± 0.54

(8-20)

Intraocular pressure
32.06 ± 1.58

(16-47)

32.60 ± 1.51

(17-50)
*Means ± SD.
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Figure 1. Schirmer tear test I in a buzzard (Buteo buteo). Figure 2. TonoVet® Rebound tonometer in a buzzard (Buteo buteo).

DISCUSSION

With 30 subjects, our study encompassed the 
approximate average number of common buzzards used 
in previous studies on the ophthalmologic parameters 
in wild birds. The study conducted by Barsotti et al. [1] 
used 80 wild birds, of which 20 were common buzzards, 
and the study conducted by Reuter et al. [1] used 237 
wild birds, of which 48 were common buzzards.

Tear production is either increased or decreased 
in wild birds as a result of several types of eye diseases 
or trauma [1,6]. The most common method by which to 
determine tear production is either STT I [3], which is 
conducted without topical anesthesia, or STT II, which 
is conducted with topical anesthesia [13]. As in our study, 
previous studies [1-4,14] have used STT I as their method 
by which to determine tear production of wild birds. In a 
study conducted on 20 common buzzards, STT I values 
were 12.47 ± 2.66 mm/min [2]. In our study using 30 
common buzzards, the STT I value was 12.63 ± 0.51 mm/
min for the right eye and 12.43 ± 0.54 mm/min for the 
left eye. There was no statistically significant difference 
between the results of the tests on the two eyes.

Applanation tonometry is a sensitive and reli-
able method by which to measure IOP, especially in 
small animals, and can be used in cases in which the 
cornea is > 9 mm in diameter and under topical an-

esthesia [10]; however, ocular physical factors, such 
as corneal weaknesses, scleral rigidity, and tear film 
viscosity, might affect IOP evaluation [5].

Although some studies on the amount of tears 
produced and IOP used only applanation tonometry [1,11], 
others used only rebound tonometry [9]. There are also 
comparative studies using both tonometry methods on birds, 
such as American flamingos (Phoenicopterus ruber) [7] and 
Eurasian Eagle owls (Bubo bubo) [5]. In the current study, 
rebound tonometry was used on all subjects to measure IOP.

For a reliable IOP value, six consecutive measure-
ments are taken. The minimum and maximum values 
were cancelled and the remaining four measurements 
were averaged. The TonoVet® probe tip’s contact surface 
with the cornea is 1.4 mm in diameter, does not damage 
the cornea, and can be used without topical anesthesia [9]. 

Reuter et al. [9] using 25 common buzzards have 
found that IOP measured using rebound tonometry was 
5-30 (35-60). In our study, rebound tonometry results for 
IOP of 30 common buzzards were 32.06 ± 1.58 mmHg 
(16-47) for the right eye and 32.60 ± 1.51 mmHg (17-
50) for the left eye. There was no statistically significant 
difference in IOP values between right and left eyes.

Our study aimed to determine IOP and STT I 
values, the most commonly used parameters for ophthal-
mological examinations, in common buzzards. Because of 
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the limited number of studies related to the physiological 
eye parameters in common buzzards, we believe that our 
results will contribute new information to the literature. 
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