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Abstract

Objective- To find normal value of thickness of the lens capsules in domesticated rabbits
by ultrasonography.

Design- experimental in vivo study and clinical trial.

Animals- Twelve matured and immature domesticated rabbit.

Procedures- The eyes of 12 non anaesthetized domesticated rabbits were sonograophed
using a linear 6-12 MHz high frequency transducer. The thickness of anterior and
posterior capsule of the lens was measured in millimeter (mm). All measurements’ were
done only by one experienced radiol ogist and confirmed by another radiologist. Mean and
standard errors were calculated statistically by spss statistical software.

Results were compared with ultrasonography of the eye of 75 rabbits referred to different
small animal clinic and sonographed by aradiologist.

Results- The measurement of the thickness of anterior and posterior capsule of both eyes
was 0.3979 + 0.03255. The mean value and standard deviation of 75 clinically studied
rabbits was 0.3933 £ 0.02552.

Conclusion and Clinical Relevance- The thickness of lens capsule can be measured by
ultrasonography and this value can be used for diagnosis of production of capsular
cataract either experimentally or acquired in rabbit. There was no significant difference
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between thickness of anterior and posterior capsules of both eyes and has no relation to
sex, weight and age of animal.
Key Words- Rabbit, Eye, Lens, Ultrasonography.

Introduction

The lens consists of the capsule, anterior epithelium, and lens fibers. It is divided into two
general regions, the cortex (outer areas near the capsule) and the nucleus (central area).
Ultrasonography is one of methods to evaluate the eye and orbit in human and animals. High
frequency transducer is essential when the eye is evaluated by ultrasonography. Frequency
more than 7.5 MHz is needed for ultrasonography of the eye. Ultrasonography units that are
being used for heart or abdomen can be used for ultrasonography of the eye if transducer with
more than 7.5 MHz is avalable. Either linear or sector transducer can be used for
ultrasonography of the eye. Stand off is not necessary for ultrasonography of the eye unless
the anterior part of the eye like corneais examined.>>*

Two dimensional, Doppler and three dimensional ultrasonography of the eye is reported in
rabbit and different structure of the eye like lens diameter is measured.>®’ There is no report
of measurement of the capsules of the lens by ultrasonography. It is believed that changesin
thickness of the lens capsule are occurred in ocular disease like early production of the
capsular and cortical cataract.

The aim of this study was to define the normal value of the lens capsule of the eye.

Materials and M ethods

Twelve matured and immature (9mature, 3immature) domesticated rabbit weighing between
600 to 1500 gram of both sexes (6male, 6female ) were collected and kept for one week prior
to experiment For being clinicaly healthy. Radiographs were taken of skeletal system of all
rabbits for determination of statue of the growth plate. All eyes were examined by
ophthalmoscope and dlit lamp biomicroscope on non-anaesthetized rabbit (fig 1). Only
atropine was applied half an hour before examination for production of mydriasis (fig 2).
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Figure 2. normal rabbit eye viewed by dlit

Figurel. dlit lamp biomicroscope examination L
lamp biomicroscope

of the rabbit eye

Transcorneal Ultrasonography was performed without stand off on non-anaesthetized rabbits.
Ultrasonography was done by a 6-12 MHz linear transducer from titan ultrasonographic units,
Sonosite Company. No local anesthesia was used. Measurements were calculated by only one
expert person when true sagittal picture was obtained (fig 3).
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Figure 3. normal sonogram of the rabbit eye.

The results of this study were compared with results of ultrasonography of 75 rabbits that has
been done in different veterinary clinics and different ultrasonographic units and radiol ogists
(table 1)

Results

The measurements of the anterior and posterior capsule of the lens of both eyes were given in
table 1.

Table 1. mean and standard deviation of anterior and posterior lens capsul e thickness.

No. MIN. MAX. Mean SD.

Thickness of Right Anterior Capsule 12 0.3 0.4 38'17 0.02887
Thickness of Left Anterior Capsule 12 0.3 0.4 38'17 0.02887
Thickness of Right Posterior Capsule 12 0.3 0.5 04083 0.05149
Thickness of Left Posterior Capsule 12 0.4 0.4 0.4 0
Thickness of Right & Left Anterior Capsule 24 0.3 0.5 04 0.04170
Thickness of Right & Left Posterior Capsule 24 0.3 04 03958 0.02041
Thickness of Right & Left Anterior & Posterior Capsule 48 03 05 0.3979 0.03255
Thickness of Anterior & Posterior Capsule 72 03 05 0.3933 0.02552

It cab be learned from the table that the thickness of the anterior and posterior capsule of the
lens of the both eyeislessthan 0.41 mmin al cases.

There was no significant difference between the thickness of the anterior and posterior of the
lens

There was no significant difference between the thickness of the anterior and posterior
capsule of the lens of |eft and right eye.

No significant difference was found in thickness of the anterior and posterior capsule of the
lensin relation to sex, age and weight of the rabbits.

The measurements made in field study showed that the thickness of the anterior and posterior
capsule of the lenswas lessthan 0.41 in all rabbits.
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Discussion

High frequency two dimensional ultrasonography is being used routinely for eye study in
human and animal.»**>® Special ultrasonography unit called “ultrasound biomicroscope”
uses for laboratory animals such as mice and rabbits. Ultrasound biomicroscope has this
ability to utilize very high frequency like 75MHz. Ultrasound biomicroscope uses for
evaluation of the superficia structures like cornea in human and animal.* General purpose
ultrasound unit with frequency more than 12 MHz uses for eye and its lens examination in
human and animal these days. Ultrasonography of the eye has been described in detail in
animals and normal size of the different structure of the eye has also been reported.

Different structure of the norma eye has been measured by B-mode and A-mode
ultrasonography. There was no significant difference between these two methods of eye
measurements and because there is not usualy A-mode ultrasonography in general purpose
ultrasound machine, therefore measurement can adso be made by B-mode
ultrasonogray.>*'%! Increased echogenicity of the anterior and posterior capsule of the lens is
reported in relation to cataract.***? but the thickness of the capsule has not been reported on
the bases of the author's knowledge.

Other methods unlike ultrasonography and biomicroscope such as dlit lamp biomicroscope
uses foe investigation of normal eyes and diagnosis of abnormalities like cataract.

Cataract can be diagnosed very easily by different means when it is in developed stage but
early cataract diagnosis especially when dealing with cortical and capsular cataract is very
essential.

There is no way by mean of ultrasonography or other diagnostic methods to diagnose early
cortical and capsular cataract so far.

It is reported by histopathology, early changes in cortical and capsular cataract is increase in
thickness of the capsule of the lens and up to this time there was no thought to measure
possibly thisincrease in thickness of the capsule of the lens even by ultrasonography.

This ignorance may be due to this thought that, the thickness of the capsule doesn’t have any
importance in diagnosis of cataract and again this ignorance may be due to, that
ultrasonography is used for diagnosis such as advanced cataract and lens luxation but increase
in thickness of capsule occurs in early capsular and cortical cataract. In histopathologic
studies it is reported that cortical cataract is produced by migration of sub capsular epithelial
cells to the posterior capsule with retained nuclei, swollen presumptive of the sub epithelial
fibers. These evidences is suggestive of degeneration of sub capsular fibers that is called
“Bladder cells’ and increase thickness of the posterior capsule of the lens. It is reported by
histology and electron- microscope examination that occurrence of metapalsiain anterior and
posterior capsule may lead to increase thickness of the capsules.’® Authors of this paper
proved the gradual increase in thickness of anterior and posterior capsule occur in
experimentally induced rapid cataract by subcutaneous injection of sodium selenite so normal
thickness of anterior and posterior capsule of the lens is necessary for diagnosis of early
capsular cataract in rabbit and other animals.

It is suggested that A-mode and ultrasound biomicroscope study on the thickness of the
anterior and posterior capsule of lens may show the accuracy of the given valuesin this study.

References

1. Maggs D.J, Miller P.E, Orfi R, Lens. In; Mggs D.J. Slatter's fundamentals of
Veterinary Ophthalmology 4™ ed. Philadel phiac WB Saunders Co, 2008; 258- 276.

12 1JVS Vol.: 3: No.: 3 Serial No.: 8 Year: 2008



10.

11.

12.

13.

Nautrup PC, Heider HJ, Eggers S. Eye. In: Natroup PC, Tobias R, An Atlas and
Textbook of Diagnostic Ultrasonography of the Dog and Cat. 2nd ed. London:
Manson Publishing, 2001; 92-108.

Reef VB. Eye Ultrasonographic. In: Reef VB. Equine diagnostic ultrasound.
Philadelphia: WB Saunders Co, 1998; 483-484.

Vander wordt, A. Wilkie, DA. Myer, CW. Ultrasonographic abnormalities in the
eyes of the dog with cataract. JAm vet Med Assoc 1993: 202:838-841.

Algandro B, Two-Dimensional and duplex doppler ultrasonography of the eye
in

normal rabbits, World small animal veterinary association symposium, 2005.

Forte R, Cennamo, G, Breve MA. Three- Dimensiona Ultrasound Ophthalmic
Pathologies. J Ophtalmol. 2009; 223:183-187.

Kametaka S, Kasahara T, Ueo M, et a. A novel high resolution in vivo digital
imaging system for the evaluation of experimental cataract in diabetic rats.
pharmacol sci; 2008; 106 (1):144-51.

Silverman R.H., Cannata J., Shung K.K., et a, 75 MHz ultrasound biomicroscopy
of anterior segment of eye, J Ultrasonic Imaging, 2006; 28:1-10.

Kotecha S, Bhatia P, Rout PG. Diagnostic ultrasound in the head and neck region.
Dent Update. 2008; 35(8):529-30, 533-4.

Li EY, Mohamed S, Leung CK. Agreement among 3 methods to measure corneal
thickness: ultrasound pachymetry, Orbscan Il, and Visante anterior segment
optical coherence tomography. Absorbed: J Am Orthoptic. 2007; 114(10):1842-7.
Nyland TG, Mattoon JS, Herrgesell EJ.  Eye. In: Nyland TG, Mattoon JS, eds.
Small

animal diagnostic ultrasound. 2™ ed. Philadelphia: WB Saunders Co, 2002; 305-324.
Oriji, Sasa, Y. Komiya, M. Yoshikait, T. Two Dimensional ultrasonography of the
lens in diagnosis of canine cataract and nuclear sclerosis. J Jap Vet Med
Ass0c.1996:49:175-179.

Chalam K.V, Tripathi R.C, Vinay A. et al. Cataract in Kniest Dysplasa
Clinicopathologic Correlation. J Arch of ophthalmol; 2004; 122:913-915.

1JVS Vol.: 3: No.: 3 Serial No.: 8 Year: 2008 13



0duS>

e 1 9 (ol oS G0m 93 (SIS gigusl gl Lo 2Ll (5050l
5 50 GHawe aalllas S5 b o) b dwglio 5wt

3 .2 L2 1 . 1 i
Cstzy Lople ¢ o sk ¢ Jleiel (2L dee (Sl e Cs g g
3);.,5 Lo, 7,8 ¢3o)é ‘SQQMJ.:"!AGJ-AJ}MJLQ odljall pas daze

Ol el i g psle dly oDl Sl3T olKtils o K pals s pole ouSils o 2lKile,s psle 09,5 T
. . F & & L & & 2
‘Ql).ﬂ ‘Q|).@‘.: ‘Q|).@‘.: oKisls é.u).: PRUR{EY ‘L;i“’)" i 09,5
ol ot sl oSS S pels Sl ( aSike s pole 09,5

(P pgml gl gy (ol (295,350 (qwie JpunS Cualid (b ojluil (05 o ~Bae

csle axlllas 5 0aiy day 1l jo 0y50 dslllas —dalllas 7 b

ol GG 5 {355 55 o 12 - by

ol ojlly b B,Tizes Yo S5 (s s ol b st O3 G55 e e3ilys e iz S b,
223,565 o3Il arles o gy g AlS g (ol g

S (6,508 ey elipoly 08 Lamags o] sty gl 5 2, sl (555)pp0l, i i Sy i (6,8 031l plas
50 (g kel s SPSS 581 6 5 g L Sl il 5 (0 Kilo 00,5

o T5 e Gl 5 Sl 051l 55013979 £ 003255 v 55 1o 95 il 5 ooy sl o3~
55, 03933 £ 0/02552 S5 allan S5 5 _isf 5

el 9 285 oIl Gls (oo (BS gigml gl aleg 1) (A 5 (oloE JounS Culel =l 01)8 g (65 aom
Sl B35 50 28 Dype & 4z 5 ST Ojpo 4 4z (JgeS CSLBIS olnl et gl pasls Wl e
90399 oz b (bl ojlul cnl g Cudlai 3929 piir 93 (pude (slaB g (A JguoS Culid G o)l (Sre S
Wbl 0929 (lgum pa

(S Pl gl (gie i (95 5 = Slg wulS

14 1JVS Vol.: 3: No.: 3 Serial No.: 8 Year: 2008



