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Ultrasonographic evaluation of the eye parameters in dogs of different age
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Introduction:

Ultrasonography has been used since 1956 for
diagnostic ocular diseases in humans. Veterinary ocular
ultrasonography was first described in 1968 (13). The great
advantage of ultrasound is the ability to evaluate the
internal structure of the eye when refractive media (cornea,
lens) are opaque (21). Knowledge of the dimensions of the
optical components is required to better understand of
many research and clinical problems in vision (24). This
requirement is met in general by giving a quantitative
description of the dioptrics of a typical eye (schematic or
model eye). In humans the model eye could be used to
determine spectacle lens power needed to correct a
refractive error, intraocular lens power required after
cataract surgery or to determine the refractive state (14). In
veterinary medicine ocular biometry has potential
application in establishing lens power, and estimating
prosthetic globe size after enucleation (6, 7).

Both A-mode and B-mode ultrasound have been used
for ocular biometry. A-mode was recognized as more
accurate than B-mode in detecting small lesions of the eye
and to group lesions in histopathologic differential
diagnoses (13, 4).

Ocular dimensions varied considerably and depended
on species, age, and sex (3, 4, 14, 16, 17, 21). Axial ocular
length was significantly longer in human males than in
females (13); the lens thickness was increased and anterior
chamber depth was decreased with aging in both sexes in
human (12). This was also found in the dog (21, 5). Later,
it was reported that axial ocular length did not depend on
age or sex, but was significantly greater in dogs of large
breeds (6). Dolichocephalic breeds had a longer eye globe
than did mesocephalic breeds (3). Ocular dimensions were
measured for camel, cow, pig, sheep (14, 15, 16, 17, 19).
The eye of the one-humped camel was smaller than of a
horse, and cow but bigger than of a sheep, pig, dog and cat
(14).

Ultrasonic pachymetry is the most accurate in vivo
method (8, 9, 22). The hand-held ultrasonic instruments are
precise, relatively simple clinical instrument to use and
accurately measure the thickness in any area of the cornea
1n).

Some studies showed the cornea of the human, dog,
horse and cow was thinner in the center and thicker at the
periphery (19, 22). The cornea of the cat was uniform (9,
22). The central part of the porcine cornea was slightly
thicker than peripheral part; in bulls, peripheral superior
area was thickest and the peripheral temporal location was
the thinnest (8, 23, 18). Other authors reported that the
peripheral cornea of the dog was thicker than the central
and that corneal thickness increased with age (7, 8). The

thickness of cat cornea increased with age up to 100
month, then leveled off and slightly decreased (9).

According to all reports the corneas of the left and
right eye did not differ significantly (5, 8, 18, 19, 22, 23).
Materials and methods:

The aim of this study was to measure and evaluate in
vivo the structures of the eye (the thickness of the cornea,
lens, and vitreous, and sagital eyeball axis) in dogs of
different age using ultrasound equipment.

The twenty-eight mixed-breed dogs of different age
were used in this study. We investigated five 10 to 15-
days-old puppies, weighing 0.4 — 0.6 kg (group no. 1), five
20-day-old puppies, weighing 0.3 — 0.5 kg (group no. 2),
eight 2 to 4-month-old puppies, weighing 2.3 — 6.3 kg
(group no.3), and ten adult dogs, weighing 7 — 9.5 kg
(group no. 4). All dogs had a pre-study ophthalmic
examination that demonstrated dog’s eyes were normal.
Dogs were sedated intramuscularly with mixture of
Xylazin and Imalgen. The thickness of the lens, vitreous
and sagital eyeball axis were measured by A-mode
ultrasonography (12) in all dogs.

The corneal thickness was measured using a 15 MHz
fluid probe ultrasonic pachymetry in all dogs except those
in the group 3. The corneal thickness of the young dogs
(group 1 and 2) was measured in the central point of the
cornea. We were unable to measure more points because of
the cornea size. We measured five points in the adult dogs’
cornea: central, peripheral superior, peripheral inferior,
peripheral nasal and peripheral temporal. The peripheral
points were 1 mm from limbus (the junction of cornea and
sclera). Ten measurements were taken at each point to
determine the mean thickness.

Measurements of the corneal thickness were grouped
and compared by age of the dogs and measurement site. A
Student t-test was used for statistical analysis.

Results:

We found that parameters of the eye such as the lens
thickness, vitreous thickness and sagital eyeball axis
increased with age (Table 1). The lens thickness ranged
from 2.1 to 3.1 mm in the group 1, from 2.2 to 4.2 mm in
the group 2, from 2.3 to 4.7 mm in the group 3, and from
4.7 to 6.8 in the group 4. The vitreous thickness ranged
respectively from 4.8 to 5.5 mm, from 4.6 to 5.7 mm, from
6.1 to 8.7 mm, and from 7.6 to 9.7 mm. Sagital eyeball
axis ranged from 10.1 to 11.4 mm, from 9.5 to 10.9 mm,
from 13.3 to 18.5 mm, and from 18.5 to 20.6 mm
respectively. The parameters of the left and right eye
differed insignificantly.

The thickest central cornea was in the group 2 (Fig. 1)
— mean corneal thickness was 0.8872+0.1181 in the left
eye and 0.9924+0.1044 in the right eye. Corneal thickness
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Fig. 1. Central corneal thickness in dogs of different age (group 1, 2 and, - 4)
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Table 1. Measurements of the eye parameters in dogs of different age (mm) (meantSD)

Group Left eye Right eye

No. Lens Vitreous Sagital axis Lens thickness Vitreous Sagital axis
thickness thickness thickness

1 (n=5) 2.38+0.421 5.20+0.123 10.48+0.536 2.44+0.305 5.06+0.321 10.62+ 0.476

2 (n=5). 3.14£0.627 5.06£0.089 10.6x 3.08+0.746 5.14£0.398 10.22+0.497

0.41

3 (n=8). 3.23+ 6.95+0.958 15.45+1.624 3.13+£0.892 6.95+0.923 15.58+1.951
0.632

4 (n=10) 5.84+ 8.64+ 0.550 19.48+0.982 5.54+0.807 8.54+0.599 19.88+0.541
0.606

ranged from 0.7791 to 1.1396 mm in this group. The
thinnest central cornea was in the group 4 (Fig. 1)- mean
corneal thickness was 0.4956+0.1167 mm in the left eye
and 0.568+0.0843 mm in the right eye. Corneal thickness
ranged from 0.3432 to 0.7191 mm in this group. The
central cornea in the group 1 was slightly thinner than in
the group 2 (Fig. 1) — mean corneal thickness was
0.685610.0401 mm in the left eye and 0.6364+0.0148 mm
in the right eye. In this group corneal thickness ranged
from 0.629 to 0.7385 mm. The corneal thickness of the left
and right eye differed insignificantly.

The central part of the cornea was the thinnest and
peripheral part was slightly thicker in adult dog (group 4)
The peripheral temporal point of the cornea was the
thickest (Table 2).

Table 2. Corneal thickness (mm) in adult dogs (mean+SD)

Measurement site

Lefteye

Right eye

Central 0.4956+0.1167 0.568+0.0843
Peripheral superior 0.5455+0.0999 0.06106+0.0972
Peripheral inferior 0.5906+0.0805 0.6178+0.0751
Peripheral nasal 0.6207+0.0780 0.6253+0.0560
Peripheral temporal | 0.6426+0.0821 0.6260+0.0543

Discussion:

Various aspects of ageing of the eye have been
investigated in different mammals. The sagital growth of
different parts of the eye is of interest for understanding
the development of refractive errors and age-related
diseases, such as primary angle-closure glaucoma. The
sagital growth of the normal eye and intraocular structures
have been studied in humans, rhesus monkey, tree shrews,
pigs and dogs from 2 month to 13 years (5, 11, 15, 16). We
investigated the changes of normal eye structures from the
opening of the eye cleft (10 to 15-day-old puppies) to full
eye development (adult dogs). The lens thickness, vitreous
thickness and sagital eyeball axis increased with age. The
parameters of the left and right eye differed insignificantly.

Reports of canine corneal thickness are conflicting.
According to some reports (5, 10) the corneal thickness
increased throughout the dog’s life; initially it grew
rapidly, but later it grew more slowly. We found that the

cornea of 20-day-old dogs was the thickest. The corneas of
10 to 15-day-old dog were slightly thinner and the corneas
of adult dogs were the thinnest. The measurements of the
anterior department of the eye - cornea, anterior chamber
and lens — might be impeded by the cornea’s close position
to the lens in such young dog (10 to 20-day-old dog). This
may cause errors of cornea thickness measurements.
Investigations of thickness and structure of young dogs
(after eye cleft opening) are continued.

The thickness of canine cornea is not uniform. Some
authors report that the central cornea is thicker than the
peripheral (20), others have reported the contrary (8, 17,
21). We found that the central part of the adult dog’s
cornea was thinner than the peripheral part and the
peripheral temporal point was the thickest.

Conclusions:

The lens thickness, vitreous thickness and sagital
eyeball axis depended on dogs’ age. The thickest cornea
was in 20-day-old dogs, the thinnest — in adult dogs.
Parameters of the left and right eye differed insignificantly

Corneal thickness was not uniform in adult dogs. The
central part o the cornea was the thinnest, peripheral part
was thicker.
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Ivairaus amZiaus Suny akiy matmeny ultragarsinis jvertinimas
Reziumé

Sio tyrimo tikslas buvo i§matuoti ir jvertinti {vairaus amziaus Suny
akiy elementus — ragenos storj, lg8io bei stiklakiinio storj ir sagitalinés
akies asies ilgj. Tyrimams naudojome misriinus 10-15 dieny, 20 dieny, 2-
4 ménesiy amziaus Suniukus ir suaugusius Sunis. Tyrimo metu naudojome
ultragarsing aparatlira. Nustatémeé, kad lgSio bei stiklakiinio storis ir
sagitalinés akies aSies ilgis su amziumi didéja. Kairés ir deSinés akies
matmenys skiriasi nezymiai. Centriné ragena storiausia buvo 20 dieny
amziaus Sunims (kairé¢je akyje - 0.8872+0.1181 mm, deSingje -
0.992440.1044 mm), 10-15 dieny Suny ragena truputeli plonesne,
ploniausia buvo suaugusiy Suny ragena(kairéje akyje - 0.4956+0.1167
mm ir desinéje - 0.568+0.0843 mm). Suaugusiy Suny ragenos storis néra
vienodas — abiejy akiy centriné ragenos dalis yra plonesné nei periferiné.
Storiausias yra periferinis temporalinis ragenos taskas.

Si darba finansuoja Lietuvos valstybinis mokslo ir studijy fondas.

Pateikta spaudai 2001 05 14




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


