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Simultaneous mode A and mode B echobiometry of senile cataractous eyes in dogs
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ABSTRACT

The evaluation of lens by ultrasonography, previously to phacoemulsification, can offer relevant
information, markedly such as aspects and dimensions, allowing design safer surgical strategies with
enhanced outcomes. Within the contents of this research, the biometry was performed in lens of dogs with
senile immature, mature, and diabetic cataracts, previously to phacoemulsification, using mode A and
mode B ultrasonography, simultaneously. The values obtained for axial diameter of the eyes, anterior
chamber, lens, and vitreous chamber were, respectively, 19.22mm, 2.35mm, 7.94mm, and 8.94mm.
Diabetic cataractous lens were larger (8.90mm), compared to mature cataract (8.12mm). Lens with
immature cataract were smaller in dimension than those with mature and diabetic cataracts.
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RESUMO

A avaliagdo da lente pela ultrassonografia, previamente a facoemulsificagcdo, pode fornecer informagoes
relevantes, notadamente, quanto ao seu aspecto e dimensoes, que permitem delinear estratégias
cirtirgicas mais seguras e com melhores resultados. Nesta pesquisa, realizou-se a biometria da lente de
cdes acometidos por catarata senil imatura, madura ou diabética, previamente a facoemulsificagdo,
valendo-se da ultrassonografia em modo A e B, simultaneamente. Os valores obtidos para o didmetro
axial do bulbo do olho, camara anterior, lente e camara vitrea foram, respectivamente, 19,22mm,
2,35mm, 7,94mm e 8,94mm. Lentes cataratogénicas pertencentes a animais diabéticos apresentaram
dimensdes maiores (8,90mm), comparativamente aquelas que apresentavam catarata madura (8,12mm).
Lentes acometidas por catarata imatura apresentaram menor dimensdo (7,06mm), comparativamente as
demais.
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INTRODUCTION Osmotic events can occur during the cataract
development, mainly in those cases when
diabetes is present, leading to the accumulation
of water into the lens, increasing its thickness. It
is speculated that the increase in the size of the
lens can contribute to the post-surgical glaucoma
development, due to the narrowing of the

The accurate evaluation of the lens, previous to
its removal, is an obligatory condition towards to
satisfactory ~ surgical results. Despite the
enormous quantity of data regarding the posterior
chamber alteration of cataractous eyes, there are He .
very few studies referring to biometry of the iridocorneal angle (Brazitikos et al., 1999;

cataractous lens in dogs (Slatter, 2001; Salman et Williams, 2004). So, the lens diameter is an
al., 2006). important tool to select patients previously to the

phacoemulsification (Brazitikos et al., 2003).
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The use of ultrasonography to measure the axial
diameter of the dog has been reported by some
authors (Schiffer et al.,, 1982; Cottrill et al.,
1989). However, the first study about the
biometry of normal lens and cataractous lens in
dogs was conducted by Williams (2004) using
only mode B ultrasonography. Results showed
that lens of dogs with diabetic cataracts were
thicker than lens of dogs without it. In addition,
that those dogs had smaller depth of anterior
chamber.

Despite the mode B echography be used for
biometry, the presence of some conditions, such
as cataracts and hyphema, can difficult the
measurements for limiting the visualization of
the intraocular echoic spikes, mainly the
posterior capsule one. Therefore, recent studies
recommend the mode A and mode B association
to measure intraocular structures.

The objectives of this study were to evaluate the
length of the eye, anterior chamber, lens, and
vitreous of dogs with immature, mature, and
diabetic senile cataract, using mode A and mode
B ultrasonography, simultaneously.

MATERIALS AND METHODS

The project was submitted to and approved by
the Committee of Ethics and Animal Welfare at
the Faculdade de Ciéncias Agrdrias e
Veterinarias - UNESP — Jaboticabal, SP
(Protocol 007105-06). Bioethics cares follow the
guidelines established by the Association for
Research in Vision and Ophthalmology — ARVO
(NHI..., 1985).

Fifteen male and female dogs, aging from eight
to 14-year-old, affected with different stages of
senile cataracts were used. The dogs were
clinically and ophthalmologic evaluated using
pupillary light reflex, Schirmer tear test, slit-
lamp biomicroscopy, tonometry, gonioscopy,
fluorescein staining, indirect binocular
ophthalmoscopy, and eletroretinography.

For the ultrasonography examination, a 10 MHz
probe ophthalmic ultrasound equipment was used
with mode A and mode (Ultrascan A/B - Alcon).
Images were printed using video-printer with
thermo-sensible paper.
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Topic corneal anesthesia with proximetacaine
chloride in direct instillation on the ocular
surface (Dziezyc et al., 1987; Hager et al., 1987),
manual restraint, and sternal recumbency (Hager
et al, 1987) were performed as previous
procedures. The blepharostasis was manually
induced. Sterile gel was used as contact and
conduction between the probe and the examined
eye (Dziezyc et al., 1987; Hager et al., 1987).

The immersion technique was performed for
biometric examination. Mode A and mode B
echography were simultaneously, made to
enhance the visualization of structures as well
the corneal, anterior capsule, posterior capsule,
and retina spikes. Corneal technique was carried
out with the probe placed at axial cornea. The
eye axial length, anterior chamber length, lens
length, and vitreous length were measured.

After the procedure, all eyes were cleaned with
0.9% sodium chloride solution and evaluated for
possible iatrogenic lesions.

RESULTS AND DISCUSSION

Twenty eyes of 15 dogs were assessed, since two
dogs had unilateral cataract. The values obtained
for biometry are reported in Table 1.

Diabetes mellitus was diagnosed in three animals
(numbers 5, 7, and 15). Those animals were
previously treated at the time of ophthalmic
examination.

At the ophthalmic evaluation, mature cataract
was observed in 23 eyes (82.4% of the cases). In
these cases, adequate evaluation of the nucleus,
posterior cortex, and posterior capsule of lens
was not possible. Immature cataract was
identified in five eyes (21.8%).

In these eyes, the axial area of the posterior
cortex was compromised and in some cases the
axial area of the nucleus and posterior area of the
cortex were also affected. Hypermature,
incipient, and morganian cataracts were not
observed. Posterior capsular cataracts could not
be diagnosed, due to the lens opacity.
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Table 1. Echobiometry values (AL= axial lenght, AC= anterior chamber, L= lens, V= vitreous) from right

(D) and left (S) eyes of dogs with senile cataracts

Animal Eye Cataract Diabetes
1 D mature No
1 S mature No
2 D mature No
2 S mature No
3 S imatura No
4 D imatura No
4 S mature No
5 S mature Yes
6 D imatura No
6 S mature No
7 D mature Yes
7 S mature Yes
8 D mature No
8 S imatura No
9 D mature No
9 S mature No
10 D mature No
10 S mature No
11 D mature No
11 S mature No
12 D mature No
12 S mature No
13 D mature No
13 S imatura No
14 D mature No
14 S mature No
15 D mature Yes
15 S mature Yes

AL (mm) AC (mm) L(mm) V (mm)
19.57 3.27 7.18 9.12
19.35 226 7.43 9.66
20.51 2.73 9.60 8.18
19.56 2.49 10.52 6.55
18.03 1.56 7.43 9.04
18.54 2.26 5.84 10.44
19.39 2.34 6.84 10.21
17.72 2.34 7.51 7.87
20.27 3.12 7.18 9.97
20.06 2.88 6.34 10.83
19.81 1.87 10.77 7.17
20.03 2.03 10.68 7.32
19.38 0.70 10.18 8.49
19.50 2.10 7.26 10.13
19.74 3.12 7.43 9.19
19.04 2.03 7.43 9.58
20.90 2.88 8.51 9.51
20.52 2.73 7.43 10.36
19.00 1.17 9.18 8.65
19.49 2.42 8.35 8.73
21.01 2.55 10.83 7.58
19.56 3.12 7.01 9.43
17.48 1.87 7.43 8.18
17.10 1.40 7.60 8.10
17.99 2.88 6.84 8.26
17.74 2.73 6.68 8.34
18.72 2.73 6.09 9.90
18.29 2.18 6.68 9.43

The adequate identification of the intraocular
spikes using the wultrasound 1is extremely
important to the accurate measurement of the
intraocular structures. In this study, mode A and
mode B echography were performed as proposed
by Boroffka et al. (2006). In all cases, the
identification of the spikes related to cornea,
anterior and posterior lens capsule, and retina
were appropriate.

The echobiometry was performed using only
manual restraint and mechanic blepharostasis.
The axial length of the eyes ranged from
17.10mm to 21.01mm (mean*SD:
19.22+1.05mm). It was observed a difference
between the eyes axial length in just one dog
(6.7%). It was a non-diabetic dog in which the
right eyes showed increased lens volume.

The anterior chamber length ranged from

0.70mm to 3.27mm (meanxSD: 2.35+0.7mm).
One of the animals had a considerable smaller
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anterior chamber at the right eye (0.7mm) due to
lens anterior luxation (Fig. 1).

The lengths obtained for the lens ranged from
5.84mm to 10.83mm (mean*SD:
7.94mm=*1.5mm). Seven eyes had lens varying
from 5.00mm to 7.00mm (25%). Fourteen lenses
ranged from 7.01mm to 9.00mm (50%) (Fig. 2)
and seven eyes showed lens ranging from
9.0lmm to 11.00mm. In the first group, two of
the lenses were from a diabetic dog. In the
second group, only one lens presented diabetic
cataract. In the third group, similarly to the first
group, two lenses belonged to one same diabetic
dog (number 7) (Fig. 3). The mean value of
lenses of animals with immature cataract was
7.06mm=0.7mm. Mature cataract had mean
values of 8.12mm=1.5mm. In addition, diabetic
dogs had mean values of 8§.91mm=+2.1mm. There
was no case of decreased lens length.
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Patient: Clinic: FCAU-UNESP 23/J0N,07
Patien 38-2 Setting: No.  Gain: 65 89:33:04
Eye: OD/RIGHT ] Depth: 4.0

Type: Phakic Hanual
K1 = Manual

Vel AC: 1532 L@ 1641 U: 1532

18 MHz

READINGS
19.38

FROZEN

AL(nm) 19.38

Figure 1. Ultrasonographic image of right eye of
a dog with cataracts and anterior lens luxation.
Note smaller anterior chamber (0.70mm).

Clinic: FCAU-UNESP DEC/B4/87
Setting: No. 1 Gain: 70 09:17:18

Operator: BIANCA Depth: 4.8

Freeze: Manual Uel AC: 1532 L: 1641 U: 1532
Save: Hanual

Technigque: Innersion 18 MHz

Patient: PITOCO
Patient ID: 56542-3

Muem  9.82

AUG AL 21.15
SD a.88

Figure 2. Ultrasonographic image of right eye of
a dog with immature cataracts. Lens diameter is
7.6mm.

Patient: PITICA Clinic: FCAU-UNESP 16/0CT/87
Patient ID: 56183-7 Setting: No. 1 Gain: 70 08:25:23
Eye: OD/RIGHT Operator: BIANCA ~  Depth: 4.8

Ty; i Fred Manual Vel AC: 1532 L: 1641 VU: 1532
Sauv Manual
Technique: Inmersion 16 HHz

FROZEN

AL(tn) 19.81

AC(nm) 1.87
AL 10,77
CrlUtmm) 7,17

AVG.AL 19.81
5D 6.68

Figure 3. Ultrasonographic image of right eye of
a dog with diabetic cataracts. Note higher lens
diameter (10.77mm).
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The first study regarding echobiometry of
cataractous lens in dogs was conducted by
Williams (2004), using mode B ultrasonography.
Williams reported 6.4mm, 7.4mm, and 8.4mm,
respectively for lenses of immature, mature, and
diabetic cataract. In this study, lenses of
immature cataract, mature, and diabetic cataract
were respectively, 7.06£0.7mm, 8.12+1.6mm,
and 8.9+2.1mm.

The mode B ultrasonography was also used to
verify the eyes axial length, anterior chamber
length, and lens length of normal Beagles
(Boroffka et al.,, 2006). The values were
respectively, 20.9mm, 4.0mm, and 7.9mm. The
same measurements for this present study were,
respectively, 19.2mm, 2.35mm, and 7.9mm,
which were smaller compared to the previous
study. However, it is important to clarify that the
conditions of the lenses were different.

The values obtained for the vitreous ranged from
6.55mm to 10.83mm (mean+SD: 8.94+1.09mm).
Alteration of this structure size was not observed.

CONCLUSIONS

Dog lenses affected with diabetic cataract had
increased diameter, compared to those with
mature cataract. Mature cataract had higher
dimensions compared to immature cataracts. The
use of mode A and mode B ultrasonography,
simultaneously, is helpful for determining the
echoic spikes for the biometric evaluation of
cataractous lens.
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