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Ophthalmic parameters in adult Shih Tzu dogs
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ABSTRACT

Ocular surface diseases are often diagnosed in
brachycephalic dogs. The ophthalmic parameters of the Shih Tzu
dogs are evaluated in this study since this breed is among the most
commonly affected by these diseases. In this study, ophthalmic
parameters of this breed were partly studied under physical restraint.
Schirmer tear test, breakup time test, aesthesiometry, biomicroscopy,
non-contact specular microscopy, laser flaremetry, applanation
tonometry, ultrasonography and ophthalmoscopy were carried in
48 eyes of 24 male and female dogs, aged from two to four years,
weighing between 5 and 10kg. All dogs were from a breeding kennel.
Descriptive statistics were applied to the data. Mean and standard
error for Schirmer tear test was 26.145+0.803mm min”'; breakup
time test, 13.668+0.538s; and aesthesiometry, 2.395+0.071cm. The
biomicroscopy evaluation showed that 70.83% of the eyes had medial
entropion; 42% caruncular trichiasis; 33% distichiasis, 27% mild
paracentral corneal opacity; and 13% corneal melanosis. Mean and
standard error for endothelial cell density was 2221.591+20.161cells
mm; endothelial cell hexagonality, 63.770+1.805%, endothelial cell
area, 451.895+4.179mm?; central corneal thickness, 0.490+0.007
mm; laser flaremetry, 1.720+0.216PC ms™'; applanation tonometry,
16.118+0.460mmHg; axial length, 20.255+0.134mm; lens thickness,
6.624£0.031mm; anterior chamber, 4.064+0.109mm; and vitreous
chamber, 9.565+0.054mm. Ophthalmoscopy findings were not
different from previous reports for other breeds. The results showed
that the ophthalmic Shih Tzu parameters did not differ from other
breeds according to data in the literature, except for the breakup
time and Cochet-Bonnet aesthesiometry.
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RESUMO

Afecgées da superficie ocular sdo frequentes em cdes
braquicefalicos. Dentre as ra¢as comumente acometidas, tem-se

a Shih Tzu, cujos parametros oftdlmicos ndo sdo conhecidos em
sua plenitude e o foram, em parte, avaliados nesta pesquisa. Sob
contengdo fisica, empregou-se o teste lacrimal de Schirmer, o de
ruptura do filme lacrimal, a estesiometria, a biomicroscopia, a
microscopia especular de ndo contato, a flaremetria a laser, a
tonometria de aplanagdo, a ecografia e a oftalmoscopia. Foram
estudados 48 olhos de 24 individuos machos ou fémeas, com
idades variando entre dois a quatro anos e peso entre cinco a 10kg.
Aos dados, aplicou-se a estatistica descritiva. Relativamente as
médias e aos erros padrdo, encontraram-se, quanto ao teste
lacrimal de Schirmer, 26,145+0,803mm min™' e, quanto a ruptura
do filme lacrimal, 13,668+0,538s. A estesiometria, encontraram-
se 2,395+0,071cm. A biomicroscopia, observaram-se 70,83%
dos olhos com entrépio de canto medial, 42% apresentaram
pelos em caruncula medial, 33% distiquiase, 27% opacidade
paracentral e 13% melanose corneal. Médias e erros padrao,
no que concerne a densidade de células endoteliais, foram de
2221,591+20,161céls mm™. Quanto a hexagonalidade, foram de
63,770£1,805%, quanto a drea, foram de 451,895+4,179mm?’;
em relagdo a espessura corneal, foram de 0,490+0,007mm. A
flaremetria a “laser”, encontraram-se 1,720£0,216PC ms”. A
tonometria, 16,118+0,460mmHg. As médias e os erros padrao,
a ultrassonografia, foram de 20,255+0,134mm para diametro
axial horizontal; de 6,624%0,031mm, para espessura da lente;
de 4,064+0,109mm, para profundidade da camara anterior; e de
9,565+0,054mm, para a cdmara vitrea. O padrdo de imagens a
oftalmoscopia ndo divergiu do ja reportado em cdes de outras
ragas. De consoante com os resultados obtidos, ha como admitir
que pardmetros de referéncia para cdes adultos da raga Shih Tzu,
estudados na presente pesquisa, ndo divergiram sobremaneira
dos conhecidos para outras ragas de cdes, a exce¢do do tempo
de ruptura do filme lacrimal, cujos valores ficaram aquém da
média para a espécie, e os da estesiometria de Cochet-Bonnet,
que foram superiores.

Palavras-chave: cdo, Shih Tzu, pardmetros oftalmicos.
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INTRODUCTION

Ophthalmic disorders are common in
dogs (GILGER, 2007), especially in brachycephalic
breeds, due to the anatomical configuration of
the skull with increased exposure of the eyeball
(brachycephalic syndrome). Diseases such as
exophthalmos, lagophthalmos, medial corner
entropion, nasal trichiasis, distichiasis, changes in
tear production and keratopathy by exposure are
cited. According to the “Universities Federation for
Animal Welfare” (2011), the Shih Tzu breed is one
of the most severely affected.

Early diagnosis of eye diseases is necessary
to adopt quick and effective treatment, but assertive
diagnoses are only feasible when the reference values
for each breed are known. Therefore, the ophthalmic
parameters of Shih Tzu dogs are assessed in this
study since the vision system of this breed is not fully
known for dogs born in Brazil.

MATERIAL AND METHODS

It was studied 48 eyes of 24 Shih Tzu dogs
(Canis familiares), of which, 10 males. The dogs
were between two and four years old and weighed
between 5 and 10kg. The animals were all from the
“Tutti Piccolli” kennel in Jaboticabal, SP, Brazil, and
belonged to four different lineages of the breed. The
dogs were selected for the study after assessing their
history and general medical conditions by performing
a physical examination, total blood count, evaluation
of hepatic, renal functions and blood glucose.

The Schirmer tear test (STT) (Schirmer
test — Ophthalmos, Sdo Paulo, Brazil), breakup time
test (BUTT) (Fluoresceina strips — Ophtalmos, Sao
Paulo, Brazil) and Cochet-Bonnet aesthesiometry
(C-B) (Cochet-Bonnet aesthesiometer, Luneau
Ophthalmologie, Paris), starting with 4-cm stimulus
length, were conducted under physical restraint. The
upper and lower eyelids and the nictitating membrane
were evaluated microscopically (Portable slit-lamp
SL-14,Kowa). The bulbar and palpebral conjunctivas,
cornea, anterior chamber, iris and lens were evaluated,
as well. Images from the central area of the cornea
were obtained by non-contact specular microscopy
(Specular Microscopy SP- 3000P, Topcon, Japan)
and used to determine density (cellssmm?) (DE),
hexagonality (%) (HE), corneal endothelial cell area
(um?) (EA), and central thickness (mm) (CT). A
minimum of 50 cells were evaluated and the values
were transferred to “Cell Count” software (Cell
count, Topcon, Japan).

Laser flaremetry (LF) (Laser Flare Meter
FM-600®, Kowa, Japan) and applanation tonometry
(IOP) (Tono-Pen Vet - Veterinary Tonometer, Reichert)
were also determined. Local anesthesia consisted
of 0.5% proparacaine hydrochloride (Anestalcon,
Alcon®, Sdo Paulo, SP). Ultrasonography (Ultra-son
Ultrascan A/B - Alcon®) was carried out by resorting
to manual restraint and using contact gel (Supra Gel,
Adlin Plasticos LTDA, Jaragua do Sul, SC) via the
transcorneal method. The A and B modes were applied
simultaneously, using a 20MHz probe, to evaluate eye
horizontal axial length (AL), lens thickness (L), as
well as the anterior (AC) and vitreous (VC) chamber
lengths. The posterior segment was determined using
images obtained by ophthalmoscopy (Retinal Camera
TCR-50DX, Topcon) performed after pupillary
dilation with 1% tropicamide (Tropinom, Genom
Oftalmologia®, Ebu-Guagu, SP).

Statistical normality (MedCalc Software,
Broekstraat 52, B-9030 Mariakerke, Belgium)
of the continuous variables was tested using the
Kolmogorov-Smirnov test at 5% significance level
and 95% confidence interval. The data were expressed
as mean, standard deviation and median.

RESULTS AND DISCUSSION

Table 1 shows the mean, median and
standard error values for the parameters STT, BUTT,
C-B, specular microscopy (DE, HE, EA and CT), LF,
IOP and ultrasonography (AL, L, AC and VC).

STT values were above the lower
threshold described for the species, which is 15mm
min' (WEICHSLER, 2008). However, the results
were similar to the values reported by OLLIVIER et
al. (2007), and higher than those submitted by LIMA
et al. (2011). According to ANDRADE (2008), STT
is influenced by environmental factors, age, sex,
breed, altitude, climate, circadian variation and
pharmaceuticals, among others (BERGER; KING,
1998; OLLIVIER et al., 2007; ANDRADE, 2008).

Mean BUTT was lower than the value
reported by OLLIVIER et al. (2007). There are
reports in the literature of mean values of 2045s
(ANDRADE, 2008). LIMA et al. (2011) found
significantly lower density of goblet cells in the
conjunctiva of Shih Tzu dogs compared to those
described by other authors. The low quantity of
mucin-producing cells can influence how long it
takes for the tear film to adhere to the epithelium
of the cornea (ISREB et al.,, 2003). BUTT
values did not follow the Gaussian distribution,
although they displayed symmetry. The abnormal
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Table 1 - The mean, median and standard error values for the Schirmer tear test (STT- millimeters per minute); breakup time test (BUTT -
seconds); Cochet-Bonnet aesthesiometry (C-B - milimeters); specular microscopy, cell density (DE - cells per square millimeter),
hexagonality (HE - percentage); endothelial cell area (CA - square micrometers) and corneal thickness (CT - millimeters); laser
flaremetry (LF - photons per millisecond); intraocular pressure (IOP - millimeters of mercury); and the ultrasound, on the axial
length of the eyeball (AL - mm), lens thickness (LT - millimeters), the length of the anterior (AC - millimeters) and vitreous (VC -
millimeters) chambers measured in 24 eyes of adult Shih Tzu dogs from a kennel in Jaboticabal, SP, 2013.

Mean = standard error Median
STT (mm/min)* 26.145 +0.803 27.500
BUTT (s) 13.668 +0.538 13.000
C-B (cm) 2.395+0.071 2.500
DE (cells/mm?)* 2221.591 +20.161 2214.050
HE (%)* 63.770 + 1.805 64.000
CA (mm?)* 451.895+4.179 451.650
CT (mm)* 0.490 + 0.007 0.493
LF (PC/ms)* 1.720+ 0.216 15.300
IOP (mmHg)* 16.118 £ 0.460 15.300
AL (mm)* 20.255 +0.134 20.190
LT (mm)* 6.624 +£0.031 6.590
AC (mm)* 4.064 +0.109 4.090
VC (mm)* 9.565 +0.054 9.510

*Gaussian distribution of the Kolmogorov-Smirnov test (p <0.05).

distribution could be attributed to the occurrence
of outliers (8.33% of the data).

KAFARNIK et al. (2008) reported that the
density of nerve fibers in the subepithelial corneal
nerve plexus is smaller in brachycephalic dogs. The
corneal sensitivity found in this study was higher than
that described for beagles by LISBAO et al. (2012).
The Cochet-Bonnet test results may, however, be
considered subjective when used for such purposes,
since the palpebral reflex may be inconsistent
(OLLIVIER et al., 2007; RIBEIRO, 2010).

The slit-lamp biomicroscopy results
showed that 70.83% of the eyes had medial corner
entropion; 42% exhibited hair in the medial caruncle;
33% had distichiasis; 27% had mild paracentral
corneal macula; and 13%, corneal melanosis.
The occurrence of medial corner entropion, hair
in caruncle, distichiasis, macula and melanosis
corroborates the data published by the “Universities
Federation for Animal Welfare” (2011) for the Shih
Tzu breed and brachycephalic ocular syndrome.

The mean endothelial cell density did not
differ from that found by NAGATSUYU et al. (2014)
for dogs of different breeds. The cell area was greater
than that described by RODRIGUES et al. (20006),
and similar to that found by NAGATSUYU et al.
(2014). Hexagonality percent values were higher than
those reported by NAGATSUYU et al. (2014), but
similar to those found by PIGATTO et al. (2008). The
differences between the means found in the present

study and those found by ROBERTS et al. (2006)
are assumed to be due to the differences between the
methods used and the breeds studied. Figure 1 shows
the specular microscopy image.

The central corneal thickness did not
differ from that reported by SAMUELSON (2007).
The mean value of 0.490+0.007mm obtained in the
present study is similar to those reported by GILGER
et al. (1991) and GALLEGO et al. (2012) for several
breeds. The laser flaremetry results are similar to
those found by YOGO et al. (2002) and KHRONE
et al. (1995) for different breeds, as well. The mean
intraocular pressure values were within the standard
range for the species (BROOKS, 2008; MARTINS et
al., 2009; PARK et al., 2011). The IOP values may
vary as a result of aging, changes in blood pressure,
action of drugs, circadian variations and ocular
inflammation (MARTINS et al., 2009).

Ultrasonography  showed  that the
horizontal axial diameter is similar to that described
by SAMUELSON (2007) and TONI et al. (2013) in
brachycephalic dogs. The values were not significantly
different from those found by MARTINS et al. (2010)
in dogs of various breeds. The central thickness of the
lens was similar to the values reported by TONI et al.
(2013) for brachycephalic dogs, and by MATTOON
& NYLAND (2002) and SAMUELSON (2007) for
dogs of different breeds. The depth values of the
anterior chamber were similar to those presented
by TONI et al. (2013) while the mean values of the
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A

Figure 1 - Specular photomicrography and the values found in normal corneal endothelium of the right eye of
an adult, Shih Tzu bitch. It is observed a regular pattern of polygonal cells with sharp edges, 2211.3
cells/mm? cell density, 75% hexagonality, 452.2 pm? average cell area (Average Size) and 0.513
mm corneal thickness. Jaboticabal, SP, 2013.

vitreous chamber were also similar. All obtained
images were similar to known parameters for
dogs (Figure 2).

Ultrasound reference values are of
great importance when determining conformation
changes (BAPTIST et al.,, 2006), deciding the
size of ocular prostheses to be used (TONI et al.,
2013), and choosing intraocular lenses, relatively
to its measures, in cataract surgery (GAIDDON

et al., 1991; SAMPAIO et al., 2002). Moreover,
for monitoring the evolution of diseases, such as
glaucoma and after chemical ablation of the ciliary
body (BRANDAO et al., 2007).

None of the dogs showed any visible
change to ophthalmoscopy, and the findings are not
different from the normal pattern described for dogs
(Figure 3). The optic disc was predominantly located
in the non-tapetal area (62.5% of eyes).

Patient: MELODY Clinic: FCAU-UNESP 3LMAYA13
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Figure 2 - Ultrasound images in A and B modes showing the biometrics of the right and left eyeball, respectively, of
an adult Shih Tzu bitch. The patterns observed are compatible with those described for the canine species.
Axial length of the eyeball (AL), anterior chamber length (AC), lens thickness (LT), vitreous chamber length
(VC), C: cornea (C), lens anterior (L1) and posterior (L2) capsules and retina (R). Jaboticabal, SP, 2013.
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(*) area. Jaboticabal, SP, 2013.

Figure 3 - Images showing the normal fundus of the eyes of adult Shih Tzu dogs. Image A shows the left eye of a male dog. Image
B shows the right eye of a bitch. Note the staining of the tapetal area (#) and the round optical disk located in non-tapetal

The studied sample population was
homogeneous, from the same kennel and from a small
age bracket. The possibility of inbreeding should not
be considered since the kennel maintains four different
lineages and all four were studied in this research.

CONCLUSION

Ophthalmic parameters found for Brazilian
adult Shih Tzu dogs were not different from those
reported for other breeds, except for the breakup time
of the tear film and the Cochet-Bonnet aesthesiometry
values, which were below and above the average
for the species, respectively. The knowledge of the
reference values for each breed assists greatly when
diagnosing and treating ophthalmic diseases.
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