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Abstract

Obijective-The aim of this research was to compare transcorneal and transpalpebral
ultrasonography study of the dimensions (ecobiometry) and the ultrasonographic aspect of

Received: 29 October 2018 Iranian mix breed dogs.
Accepted: 3 August 2019 Design- Experimental study

Online: 6 August 2019 Animals- Ten adult male dogs _ _
Procedure- Ten adult male dogs with the mean age 4+1.39 years and the mean weight of

16.7+2.31 kg were selected and distributed in two equal groups. Transcorneal and
transpalpebral ultrasonographic scanning of left and right eyes of dogs were performed using
Dog; with a 12 MHZ transducer. The transducer was placed in a longitudinal position (sagittal
plane) until optimal B-scan images, were obtained.
Results- Means and standard deviations of the intraocular structures of both transcorneal and
Transcorneal, transpalpebral were as, Anterior chamber depth (2.99+0.242, 2.78+0.285 mm), Lens
thickness (6.62+0.364,7.02+0.612 mm), Vitreous chamber depth (8.81+0.354, 8.79+0.552
mm) and Axial globe length (19.60+0.452,19.50+£0.592 mm) respectively. No significant
Ultrasonography. differences were observed when comparing left and right eyes of dogs in both methods within
the same group and comparing between two groups (p>0.05).
Conclusion and clinical relevance- Results of this study can be used as a template in
diagnosis of ocular disease and facilitates the use of transpalpebral ultrasonography in the
evaluation of ocular structures in ocular disease especially painful conditions.
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1. Introduction

Ultrasonography is a relatively easy, safe and non-invasive
examination method which can be used in diagnosis of
ocular disorders as complementary to routine ophthalmic
examinations.*?  Ophthalmic ultrasonography is an
indispensable tool in veterinary ophthalmology because it
helps in diagnosing alterations that are not identified in the
routine eye examination, especially when there is
opacification of the transparent media of the eye (cornea,
aqueous humor, lens and vitreous humor).® Some ocular
diseases such as corneal ulceration, Kkeratitis, anterior
uveitis, and many systemic diseases, with corneal edema
precludes the direct visualization of intraocular structures
by ophthalmoscopy.*

Under such conditions; alternative diagnostic methods for
intraocular diseases must be explored.®>> Transcorneal
ultrasonography provides an excellent noninvasive manner
to image the globe and retrobulbar space. In this method
direct contact with the cornea makes clear and sharper
images of intraocular structures.®”  Transpalpebral
ultrasonography is especially useful when opacification of
the anterior segment of the eye limits a complete
ophthalmoscopic examination or when severe swelling of
the eyelids prevents examination of the globe.?6
examination excellent

Ultrasonographic provides

visualization of the cornea, anterior and posterior
chambers, anterior and posterior reflections of the lens
capsule, iris and ciliary body, optic nerve and disc, and
retrobulbar space.?567

Knowledge of the ultrasonographic appearance and normal
dimensions of the eye would serve as a basis for
ultrasonographic examinations when ocular disease may
have caused alterations in the dimensions and
appearance.>® For this reason, the aim of this research was
to compare transcorneal and transpalpebral
ultrasonography study of the dimensions (ecobiometry)

and the ultrasonographic aspect of Iranian mix breed dogs.
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2. Materials and Methods

Ten adult male healthy Iranian mix breed dogs, with the
mean age of 4+1.39 years and the mean body weight of
16.70+2.31 kg were included in this study and distributed
in two equal groups. Prior to ultrasonographic evaluation,
all dogs underwent a complete ophthalmic examination.
None of the dogs had a history of ophthalmic disease, they
were clinically healthy, and their eyes showed no
abnormalities.

Transcorneal and transpalpebral ultrasonography were
used in group 1 and 2 respectively. In group one B-mode
transcorneal ultrasonography was performed in both eyes
simultaneously by the same operator after administration
of a topical anesthetic gel. Lubricating jelly was placed on
the 12 MHz transducer tip (BK Medical ultrasound
machine) as a stand-off pad.

The transducer was placed in a longitudinal position
(sagittal plane) with applying Light pressure to maintain
good contact between the transducer and the cornea until
optimal B-scan images, were obtained. In the second group
the transpalpebral method was used with no contact
between the probe and cornea. Ultrasound was performed
on the eyelid with minimal pressure on it.

Measurements of the following parameters were recorded
in both methods: anterior chamber depth, lens thickness,
vitreous chamber depth and axial globe length. The
anterior chamber depth was measured as the distance
between echoes from the posterior corneal surface and the
anterior lens surface. The lens thickness was the distance
between echoes from the anterior and posterior lens
surfaces. The vitreous chamber depth was the distance
between echoes from the posterior lens surface and the
retina. The axial globe length was measured from the
posterior corneal surface to the retina.

For statistical analysis sample T-test was used to determine
the two methods. Statistical

differences between

significance was set at p< 0.05.
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Figure 1. Transcorneal ultrasonographic image of normal eye in
adult Iranian mix breed dog with intraocular dimensions. 1:
Cornea, 2: Anterior chamber, 3: Anterior capsule of lens, 4:
Posterior capsule of lens, 5: Vitreous chamber, 6: Optic disc
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Figure 2. B-Mode ultrasonography of Iranian mix breed dog eye
indicating: 1: Anterior chamber depth, 2: Lens thickness, 3:
Vitreous chamber depth 4: Axial globe length

3. Results

In accordance with the ultrasonographic findings in other
domestic species, on the B-mode images the cornea,
anterior and posterior lens capsule, sclera, iris and optic
disc appeared hyperechoic areas (Figure 1). The cornea
was represented as a curved hyper parallel echoic interface
immediately under the eyelid. In sonographic images of the

present study, which used high frequency (12 MHz), the
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cornea is seen as three thin distinct layers, in which the
anterior and posterior layers were quite hyper echoic and
the middle layer appeared anechoic. The Anterior chamber,
the nucleus of the lens and vitreous chamber filled with
anechogenic liquids so appeared as anechoic area (Figure
2). Mean£SD of measured parameters is demonstrated in
Tables 1 and 2. Table 3 shows the comparison between the
and measurements  of

transcorneal transpalpebral

intraocular  structures  regarding  transcorneal and

transpalpebral measurements. Although no significant
differences were observed when comparing left and right
eyes of dogs in both methods within the same group and
comparing between two groups (p>0.05), but the anterior
chamber depth and lens thickness showed more values in
transcorneal and transpalpebral methods respectively. The
values of other parameters in both methods were in close

together.

4. Discussion

Ultrasound has been used in ophthalmology since 1956. By
using ultrasound, information can be obtained on

intraocular structures. It is especially useful when
opacification of the anterior segment of the eye limits a
complete ophthalmoscopic examination or when severe
swelling of the eyelids prevents examination of the globe.?
On the other hand eye-related diseases such as corneal
edema, exophthalmos, lens luxation and retinal detachment
can be detected.>® In most of the ultrasound studies on the
ocular structures of animals the transcorneal method has
been considered for higher quality image.®’ In some cases,
including eyelid diseases, where the possibility of imaging
through the cornea is difficult, the palpebral method is
preferable.® In this study, we tried to highlight the
the The

ultrasonographic appearance of dog eyes showed great

differences in results of both methods.
similarity in comparison to other domestic species. 4% In
current research the mean and standard deviation of
anterior chamber depth and lens thickness in transcorneal
method were 2.99+0.242, 6.62+0.364 mm respectively,
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Table 1. Transcorneal ultrasonographic measurements of eye structures (mm) in 10 adult Iranian mix breed dogs

Parameter (mm) Mean .SD I\_/Im Max
total right left total right left total right left total right left
Anterior chamber 2.99 3.02 296 0242 0.238 0.270 2.7 2.7 2.7 3.3 3.3 3.3
Lens thickness 6.62 6.56 6.68 0.364 0.336  0.420 6.1 6.2 6.1 7.1 7 7.1
Vitreous chamber 8.81 8.88 847 0354 0.389 0.343 8.4 8.5 8.4 9.5 9.5 9.2
Axial globe length 19.60 1946 19.74 0452 0559 0313 188 18.8 19.2 20.1 20.1 20
Table 2. Transpalpebral ultrasonographic measurements of eye structures (mm) in 10 adult Iranian mix breed dogs
Parameter (mm) Mean SD - Min - Max
total right left total total right left total total right left total
Anterior chamber 2.78 2.84 272 0285 0.270 0.319 2.3 2.6 2.3 3.3 3.3 3.1
Lens thickness 7.02 6.84 720 0.612 0.801 0.346 5.6 5.6 6.6 7.8 7.8 7.5
Vitreous chamber 8.79 8.88 870 0552 0521 0.628 7.8 8.2 7.8 9.5 9.5 9.3
Axial globe length 1950 1952 1948 0592 0593 0.661 187 18.9 18.7 20.2 20.2 20.2

Table 3. Comparison of transcorneal and transpulpebral measurements (Lt+Rt) in 10 adult Iranian mix breed dogs

Parameter(mm) Transcorneal Transpulpebral P value
Anterior chamber 2.99+0.242 2.7840.285 0.093

Lens thickness 6.62+0.364 7.020.612 0.093
Vitreous chamber 8.81+0.354 8.79+0.552 0.924
Axial globe length 19.60+0.452 19.50+0.592 0.676

while the amount of these parameters in transpalpebral
method were as 2.78+0.285 and 7.02+0.612 mm. The
values of vitreous chamber depth and axial globe length
are approximately the same in both methods. The results of
present study showed, although there was no significant
difference between the results of two ultrasound methods,
but the anterior chamber depth and lens thickness showed
more values in transcorneal and transpalpebral methods
respectively. Such differences may be related to ocular
irritation after jelly instillation and tip of ultrasound probe,
which  may reduce intraocular pressure  values,
consequently reducing anterior chamber depth due to
antidromic stimuli.* Paunksnis et al. measured some ocular
by
ultrasonography.*? According to Paunksnis study all

parameters in ten adult dogs transcorneal
parameters measured, significant differences were not
observed between left and right eyes of the same age.*?
They reported the lens thickness 5.54+0.807, 5.84+0.606
mm in right and left eyes, respectively. In our study the
amount of lens thickness in transcorneal method was
different with above study (6.56+0.336, 6.68+0.420 mm).

The amounts of other parameters in both study are close
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together. The amount of anterior chamber in our study and
Toni et al. nearly close together.'* They reported the
amount of anterior chamber in 10 brachycephalic dogs
2.92+0.37 mm while in our study it was 2.99+0.242 mm.
The vitreous chamber depth was the only parameter that
showed different values in two studies 8.81+0.354 mm
against 9.48+0.74 in Toni et al. study. Silva et al.
measured the eye parameters in thirty dogs from different
breeds and ages.'® In their study the amount of anterior
chamber depth showed less values than present study
(2+0.06 against 2.99+0.242 mm).*> They found positive
correlation between the biometric measurements of the eye
ball and the dogs age.'® The comparison between the
results of current study and other reports showed the
findings of our study was different in some parameters
such as lens thickness and anterior chamber. Differences
between the two studies may be related to breed or type of
dogs or differences such as age and weight of dogs.
Schiffer et al. showed that axial globe length of adult male
dogs was found to be significant longer than that of adult
female dogs.® According to Cottrill study the axial globe

length of dolichocephalic dogs was significantly longer
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than that of mesocephalic dogs.’® On the other hand
However, using a higher frequency provides clear images
without artifacts, especially in the anterior chamber that
could affect the measurements of parameters. Results of
this study showed that both ultrasound techniques can be
used for measurements of intraocular structures. It should
be kept in mind that in transcorneal method, images are of
higher quality and without artifacts.

Results of this study can be used as a template in diagnosis
of ocular disease and facilitates the use of transpalpebral
ultrasonography in the evaluation of ocular structures in

ocular disease especially painful conditions.
Acknowledgement

The authors would like to thank the members of the
diagnostic imaging department of the faculty of veterinary

medicine, for their assistance.

Conflict of Interests
None.
References

1. Hamidzada WA, Osuobeni EP. Agreement between
A-mode and B-mode ultrasonography in the
measurement  of ocular distances. Veterinary
Radiology and Ultrasound, 1999; 40(5): 502-507.

2. Whitcomb MB. How to diagnose ocular
abnormalities with ultrasound, in Proceedings.
American Association of Equine Practitioners, 2002;
48: 272-275.

3. Scotty NC, Cutler T J, Brooks D E, Ferrell E.
Diagnostic of equine lens and posterior segment
abnormalities. Veterinary Ophthalmology, 2004;
7(2): 127-139.

4. Ribeiro AP, Santos NL, Silva VC, Campos AF,
Teixeira 1A, MALaus, JL. Ultra-sonographic and
echobiometric findings in the eyes of adult goats.
Ciéncia Rural, 2010; 40: 568-573.

5. Bentley E, Miller PE, Diehl KA. Use of high-

95

resolution ultrasound as a diagnostic tool in
veterinary ophthalmology. Journal of American
Veterinary Medicine Association, 2003; 223: 1617-
1622,

6. Kealy J, McAllister H. Diagnostic Radiology and
Ultrasonography of the Dog and Cat, 3 ed.
Saunders, St Louis, 2000; pp: 377-378.

7. Spaulding K. Eye and Orbit. In: Penninck D, d”Anjou
MA. Atlas of Small Animal Ultrasonography.
Blackwell Publishing, lowa, 2008, pp: 49-90.

8. Gilger BC, Davidson MG, Howard PB. Keratometry,
ultrasonic biometry, and prediction of intraocular lens
power in the feline eye. American Journal of
Veterinary Research, 1998; 59(2): 131-134.

9. Schiffer SP, Rantanen NW, Bryan GA, Leary GM.
Biometric study of the canine eye, using A-mode
ultrasonography. American Journal of Veterinary
Research, 1982; 43(5): 826-830.

10. Vali R, Sayadi E. Ultrasonographic measurements of
Intraocular Structures in Healthy Dareh-shori Horse.
Journal of Large Animal Clinical Science Research,
2015; 8(1): 47-52.

11. Vali R. Reference measurements and
ultrasonographic intraocular structures in goats.
Online journal of Veterinary Research, 2016; 20(6):
410-414.

12.Paunksnis A, Svaldenien¢ E, Paunksniené M,
Babrauskiené V. Ultrasonographic evaluation of the
eye parameters in dogs of different age. Ultragarsas,
2001; 2(39): 1-4.

13. Toni MC, Meirelles A E W B, Laus JL, Canola JC.
Ophthalmic ultrasound of dogs with different skull
conformations. Veterinary Ophthalmology, 2010;
13(6): 384-386.

14. Svaldeniené E, Paunksniené M, Babrauskiené V.
Appliance of digital ultrasonic technique in canine
cornea investigations. Ultragarsas, 2003; 1(46): 41-
45,

15.Silva EG, Pessoa GT, Moura LS, Guerra PC,
Rodrigues RPS, Sousa FCA, Ambrdsio CE, Alves
FR. Biometric, B-mode and color Doppler ultrasound
assessment of eyes in healthy dogs. Pesquisa
Veterinaria Brasileria, 2018; 38(3): 565-571.

16.Cottrill  NB, Banks WJ, Pechman RD.
Ultrasonographic and biometric evaluation of the eye
and orbit of dogs. American Journal of Veterinary
Research, 1989; 50(6): 898- 903.



JVS 2019; 14(2); Serial No: 31; Pages: 91-96

Oyl (S jls (5> 4 i
¥ by osleds (¥ 6,Lui) 1P al> Y)A Jlu

RV

Sw 30 piar s bl (B0 (S g slaw )8 (SIS giguml gl 9, 95 (slamslio b3,
&nl bolso

TSy phano ! g ol

.d/jg/‘dj)jb/‘gc)(au/abfo&bb ‘Q}))'K"t’/} :‘_,’_fw)...o/.) oSy ‘b_mlffl.o)o ﬁ}lc o;))”
el 950 e 19,507 dly o] ;T oSty o S5 oy oS o Ko ol (SlpiST i gal il

S 3 iz glagasly I (S gpSeslal o (S g glasd BT sisl gl (b 90 aglis jslited Biiod opl -~
e ath 5 alo] ) bglice

5 adllae —adlae z,b

TShS VEIV £ YT 5 5 Sl B VPR s Soleo b il boglie 5 S 0035 1+ —Ulgu

1, oK ozl i ol WLl 1, wiir b L yo (6 ylons diols 45 o odgims Sy 0 &l 5 Koo 0035 Vo =1 Sbg,
o (S gigmel ol 4y pladl sl 3 g, 5l pgd 09,5 50 5 (S e, 5l sl 09,5 50 03,5 i (S9las 095 95 4 (ol jsboy
B b Sh sy » Jsb Cogen &5 5 VY W3 L S emandl s Sl eslitul b sanlss S s (S sl
)5 ploul s ools 1,3

i Sy sl BTsisul 2l slagis, 5o Sl sloasli Jlme Sl 5 oSihe sasloasay plat o —guli
VYL IPNY o #L-EEYIVET (owie Culses) Hhd o Joo YIVAZ/YAD o Y/AQE-/VEY  olad SBUT Gee o3l wiog o)le
sl o s VUD-E DAY 5 VA5 £ JROY nix j5me b o yio e AVAE/BOY 5 AAVE-[¥OF armlo) Gac «yio oo
5 Bl 09,5 90 analie ;5 g 05,5 18 )0 (g, 90 8 4o Cesly g o Slepdar ()bl

1 ol ol la e ls G ) (g lobiae s (SL g (gl 3 g, 50 5l sawlawsds slasjluil — Sl 0 41yl g (g S Azt
5 aslital (sl b slods Kb Ube, 3l Olgiise 00,5 oo piir Sy ceely Sby 4 by o (slogs lans 45 (53150

S5 gl gl o by e(slas B i (S i glS slaojly

96



