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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 radiologist 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 a radiologist.
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).1
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 available. 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 cornea is examined.2,3,4
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.5,6,7 There is no report
of measurement of the capsules of the lens by ultrasonography. It is believed that changes in
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 Methods
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 clinically 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 slit lamp biomicroscope on non-anaesthetized rabbit (fig 1). Only
atropine was applied half an hour before examination for production of mydriasis (fig 2).

Figure 1. slit lamp biomicroscope examination
of the rabbit eye

Figure 2. normal rabbit eye viewed by slit
lamp biomicroscope

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 radiologists
(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 capsule thickness.

No.

MIN.

MAX.

Thickness of Right Anterior Capsule

12

0.3

0.4

Thickness of Left Anterior Capsule

12

0.3

0.4

Thickness of Right Posterior Capsule
Thickness of Left Posterior Capsule
Thickness of Right & Left Anterior Capsule
Thickness of Right & Left Posterior Capsule
Thickness of Right & Left Anterior & Posterior Capsule
Thickness of Anterior & Posterior Capsule

12
12
24
24
48
72

0.3
0.4
0.3
0.3
0.3
0.3

0.5
0.4
0.5
0.4
0.5
0.5

Mean
0.
3917
0.
3917
0.4083
0.4
0.4
0.3958
0.3979
0.3933

SD.
0.02887
0.02887
0.05149
0
0.04170
0.02041
0.03255
0.02552

It cab be learned from the table that the thickness of the anterior and posterior capsule of the
lens of the both eye is less than 0.41 mm in all 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 left and right eye.
No significant difference was found in thickness of the anterior and posterior capsule of the
lens in 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 lens was less than 0.41 in all rabbits.

IJVS

Vol.: 3: No.: 3

Serial No.: 8

Year: 2008

11

Discussion
High frequency two dimensional ultrasonography is being used routinely for eye study in
human and animal.1,2,3,5,8 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 superficial structures like cornea in human and animal.4 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 normal 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 usually A-mode ultrasonography in general purpose
ultrasound machine, therefore measurement can also be made by B-mode
ultrasonogray.2,9,10,11 Increased echogenicity of the anterior and posterior capsule of the lens is
reported in relation to cataract.4,11,12 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 slit 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 this increase 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 metapalsia in anterior and
posterior capsule may lead to increase thickness of the capsules.13 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 values in this study.
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ﭼﮑﯿﺪه

اﻧﺪازهﮔﯿﺮي ﺷﺎﺧﺺﻫﺎي اوﻟﺘﺮاﺳﻮﻧﻮﮔﺮاﻓﯽ دو ﺑﻌﺪي ﮐﭙﺴﻮل ﻗﺪاﻣﯽ و ﺧﻠﻔﯽ ﻋﺪﺳﯽ
ﭼﺸﻢ و ﻣﻘﺎﯾﺴﻪ ﻧﺘﺎﯾﺞ آن ﺑﺎ ﯾﮏ ﻣﻄﺎﻟﻌﻪ ﻣﯿﺪاﻧﯽ در ﺧﺮﮔﻮش
ورﯾﺎ ﺗﻮﺣﯿﺪي ،1ﻋﺒﺎس وﺷﮑﯿﻨﯽ ،1ﻣﺤﻤﺪ رﯾﺎﺿﯽ اﺻﻔﻬﺎﻧﯽ ،2ﻧﯿﻠﻮﻓﺮ ﭘﯿﺮي ،2ﻋﻠﯿﺮﺿﺎ وﺟﻬﯽ،3
3
ﻣﺤﻤﺪ ﻧﺼﺮاﻟﻪزاده ﻣﺎﺳﻮﻟﻪ ،1ﻣﺠﯿﺪ ﻣﺴﻌﻮدي ﻓﺮد ،3ﻓﺮخ رﺿﺎ ﮐﺒﯿﺮ
 1ﮔﺮوه ﻋﻠﻮم درﻣﺎﻧﮕﺎﻫﯽ ،داﻧﺸﮑﺪه ﻋﻠﻮم ﺗﺨﺼﺼﯽ داﻣﭙﺰﺷﮑﯽ ،داﻧﺸﮕﺎه آزاد اﺳﻼﻣﯽ واﺣﺪ ﻋﻠﻮم و ﺗﺤﻘﯿﻘﺎت ،ﺗﻬﺮان ،اﯾﺮان،
 2ﮔﺮوه ﭼﺸﻢ ﭘﺰﺷﮑﯽ ،داﻧﺸﮑﺪه ﭘﺰﺷﮑﯽ داﻧﺸﮕﺎه ﺗﻬﺮان ،ﺗﻬﺮان ،اﯾﺮان،
 3ﮔﺮوه ﻋﻠﻮم درﻣﺎﻧﮕﺎﻫﯽ ،داﻧﺸﮑﺪه داﻣﭙﺰﺷﮑﯽ داﻧﺸﮕﺎه ﺗﻬﺮان ،ﺗﻬﺮان ،اﯾﺮان.
ﻫﺪف -ﭘﯿﺪا ﮐﺮدن اﻧﺪازه ﻃﺒﯿﻌﯽ ﺿﺨﺎﻣﺖ ﮐﭙﺴﻮل ﻋﺪﺳﯽ در ﺧﺮﮔﻮش اﻫﻠﯽ ﺑﻮﺳﯿﻠﻪ اوﻟﺘﺮاﺳﻮﻧﻮﮔﺮاﻓﯽ.
ﻃﺮح ﻣﻄﺎﻟﻌﻪ -ﻣﻄﺎﻟﻌﻪ ﺗﺠﺮﺑﯽ در ﺷﺮﯾﻂ زﻧﺪه و ﻣﻄﺎﻟﻌﻪ ﻣﯿﺪاﻧﯽ.
ﺣﯿﻮاﻧﺎت 12 -ﺳﺮ ﺧﺮﮔﻮش ﺑﺎﻟﻎ و ﻧﺎﺑﺎﻟﻎ اﻫﻠﯽ.
روش ﮐﺎر -ﭼﺸﻢ ﻫﺎي دوازده ﺳﺮ ﺧﺮﮔﻮش ﺑﺪون ﺑﯿﻬﻮﺷﯽ ﺑﺎ ﺗﺮاﻧﺲ دﯾﺴﺮ ﺧﻄﯽ ﻓﺮﮐﺎﻧﺲ ﺑﺎﻻ ﺳﻮﻧﻮﮔﺮاﻓﯽ ﺷﺪ واﻧﺪازه ﺿﺨﺎﻣﺖ
ﮐﭙﺴﻮل ﻗﺪاﻣﯽ و ﺧﻠﻔﯽ ﻋﺪﺳﯽ ﺑﺮ ﺣﺴﺐ ﻣﯿﻠﯿﻤﺘﺮ اﻧﺪازه ﮔﯿﺮي ﮔﺮدﯾﺪ.
ﺗﻤﺎم اﻧﺪازه ﮔﯿﺮي ﻫﺎ ﺑﻮﺳﯿﻠﻪ ﯾﮏ ﻧﻔﺮ ﻣﺘﺨﺼﺺ رادﯾﻮﻟﻮژي اﻧﺠﺎم ﮔﺮﻓﺖ و ﻧﺘﺎﯾﺞ ﺑﺪﺳﺖ آﻣﺪه ﺗﻮﺳﻂ ﻓﺮد رادﯾﻮﻟﻮژﯾﺴﺖ دﯾﮕﺮي ﺗﺎﺋﯿﺪ
ﮔﺮدﯾﺪ .ﻣﯿﺎﻧﮕﯿﻦ و اﻧﺤﺮاف ﻣﻌﯿﺎر ﺗﻮﺳﻂ ﻧﺮم اﻓﺰار  SPSSﺑﺮرﺳﯽ آﻣﺎري ﺷﺪﻧﺪ.
ﻧﺘﺎﯾﺞ -اﻧﺪازه ﺿﺨﺎﻣﺖ ﮐﭙﺴﻮل ﻗﺪاﻣﯽ و ﺧﻠﻔﯽ دو ﻫﺮ دو ﭼﺸﻢ 0/3979 ± 0/03255ﺑﻮد .اﻧﺪازه ﻣﯿﺎﻧﮕﯿﻦ و اﻧﺤﺮاف ﻣﻌﯿﺎر  75ﺳﺮ
ﺧﺮﮔﻮش در ﯾﮏ ﻣﻄﺎﻟﻌﻪ ﮐﻠﯿﻨﯿﮑﯽ  0/3933 ± 0/02552ﺑﻮد.
ﻧﺘﯿﺠﻪ ﮔﯿﺮي و ﮐﺎرﺑﺮد ﺑﺎﻟﯿﻨﯽ -ﺿﺨﺎﻣﺖ ﮐﭙﺴﻮل ﻗﺪاﻣﯽ و ﺧﻠﻔﯽ را ﺑﻪ وﺳﯿﻠﻪ اوﻟﺘﺮاﺳﻮﻧﻮﮔﺮاﻓﯽ ﻣﯽ ﺗﻮان اﻧﺪازه ﮔﺮﻓﺖ و اﯾﻦ ﻣﻌﯿﺎر
ﻣﯽ ﺗﻮاﻧﺪ ﺷﺎﺧﺼﯽ ﺑﺮاي ﺗﺸﺨﯿﺺ اﯾﺠﺎد ﮐﺎﺗﺎراﮐﺖ ﮐﭙﺴﻮﻟﯽ ﭼﻪ ﺑﻪ ﺻﻮرت اﮐﺘﺴﺎﺑﯽ و ﭼﻪ ﯾﻪ ﺻﻮرت ﺗﺠﺮﺑﯽ در ﺧﺮﮔﻮش ﺑﺎﺷﺪ.
اﺧﺘﻼف ﻣﻌﻨﯽ داري ﺑﯿﻦ ﺿﺨﺎﻣﺖ ﮐﭙﺴﻮل ﺧﻠﻔﯽ و ﻗﺪاﻣﯽ ﻋﺪﺳﯽ دو ﭼﺸﻢ وﺟﻮد ﻧﺪاﺷﺖ و اﯾﻦ اﻧﺪازه ارﺗﺒﺎﻃﯽ ﺑﺎ ﺟﻨﺲ و وزن و
ﺳﻦ ﺣﯿﻮان وﺟﻮد ﻧﺪاﺷﺖ.
ﮐﻠﯿﺪ واژﮔﺎن -ﺧﺮﮔﻮش ،ﭼﺸﻢ ،ﻋﺪﺳﯽ ،اوﻟﺘﺮاﺳﻮﻧﻮﮔﺮاﻓﯽ.
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