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Introduction: Opacification of the lens of the eye which makes it blind is called cataract. This study deals with
the cataractous lenses removed from the patients residing in a rural area like marathwada region and was done
at S.R.T.R. Medical College Ambajogai. This topic was chosen as this type of study has never been done before in
this region. From anatomical point of view the morphologic features of the lens nuclei removed by extracapsular
cataract extraction method are studied and compared with age and sex of patient.

Materials and methods: The lens nuclei removed by extracapsular extraction method were collected in plain
bulbs and preserved in 10% formalin for morphological observations. Detailed case history of the patient is
recorded. Colour of lens nuclei was recorded and changes in diameter, thickness and wet weight of lens nuclei
according to colour were studied. Diameter and thickness was measured with vernier caliper while weight is
measured with two pan scientific balance. Pirie’s classification was used to divide the lens in four groups.

Results: According to our study mean diameter of lens nuclei goes on increasing from Group I to Group IV in both
men and women and similar findings are observed for mean thickness and weight of lens nuclei in both male and
female.

Discussion: Our study found statistically significant increase in thickness, diameter and weight of lens as the
colour of lens nuclei deepens. Our findings are compared with other workers. These morphological findings may
be useful for the ophthalmologists to correlate with their clinical observations.

Conclusion: Our study found that morphological parameters of lens change as its colour deepens.
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A cataract is the clouding of the lens of the eye.
It is a leading cause of blindness in the world.
During cataractogenesis there is gradual loss
of vision which progresses to severe visual

impairment. This gradual loss of vision is due to
gradual loss of transparency. Since, transpar-
ency of lens is so highly dependent on protein
order and structural integrity, relatively small
changes in any of these might lead to increasing
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MATERIALS AND METHODS

nuclear pigmentation and development of opaci-
fication. Most of these changes can take place
during aging and cataract development [1].
Every aging person develops morphological lens
changes. However, it is remarkable that only in
some patients these circumscribed opacities
progress to mature cataracts and that the time
of occurrence varies so widely. Furthermore it is
even more remarkable that these age related
lens changes can have such different morpho-
logical manifestations and it is difficult to un-
derstand why opacification in some patients is
more intense than others. These modifications
in morphological parameters of cataractous
lenses are not inevitably concurrent with our fate
of aging but are caused by other superimposed
influences2 and despite intensive research go-
ing on throughout the world we know little about
the fundamental changes which determine
cataractogenesis [1].

This study was conducted in S.R.T.R. Medical
College Ambajogai. Detailed case history of the
patient undergoing extracapsular cataract
extraction was recorded prior to surgery.
Cataractous lens nuclei were collected after
extracapsular cataract extractions performed in
ophthalmic OT. About 350 lens nuclei were
collected and were stored in 10% formalin in
separate plain bulbs. Many lens nuclei which
were distorted or cut in pieces were excluded
and only those which have smooth margins and
regular surface were included in the study. All
lenses were handled carefully and following
morphological parameters were studied in all
the collected lenses – 1) colour of the lens
nucleus; 2) diameter of the lens nucleus; 3) cen-
tral thickness of the lens nucleus. 4) Weight of
the lens nucleus.
The term nucleus used here is to mean the
region located surgically by the marked change
in texture from the soft outer layers of the
cortex to the hardened core. The nuclei exam-
ined contained the adult nucleus and possibly a
portion of the hardened inner cortex.3 All of the
lens nuclei had some general characteristics
namely:
1.  Yellow color in the range pale yellow to dark
yellow-brown.

2.  Opaque central region usually symmetrically
located but sometimes slightly off center
3.  Transparent rim in many of them.
Depending on colour of the lens nucleus; the
collected lenses were graded according to Pirie’s
classification [4]. Pirie’s classification was used
because it is based simply on the colour of the
lens after extraction. The lenses were divided
into four groups according to the visibility and
color of the lens nucleus. The cataractous lenses
varied from a pale yellow to almost brown black
[5]. The colour was determined in bright day-
light by keeping the lens against a white back-
ground.

Table 1: Pirie’s classification [5].

I Uniform pale yel low

II Pale cortex with visible nucleus

III Pale cortex with hazy brown nucleus

IV Pale cortex with deep brown nucleus

Group Characteristics of lens

The diameter of all lenses was measured with
vernier caliper [6] to the accuracy of 0.05 mm.7

The diameter was measured in two different
directions for each lens; a horizontal and verti-
cal direction; and the average was calculated.
Thickness of the cataractous lenses was also
measured using vernier caliper to the accuracy
of 0.05mm. The wet weight of the lenses was
calculated by using Two Pan Scientific Balance.
Fig. 1: Showing lens nuclei stored in plain bulbs in for-
malin.

RESULTS AND OBSERVATIONS

The colour, diameter, thickness and weight of
all lens nuclei are recorded and these findings
are tabulated. Our observations are them
compared with those of different workers.
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Table 2: Showing no. of cases in each colour group.

Total

Cases percentage cases percentage Cases 

Group I 49 28.99 44 24.31 93

Group II 40 23.67 45 24.86 85

Group III 49 28.99 60 33.15 109

Group IV 31 18.34 32 17.68 63

Total 169 100 181 100 350

Colour
Male Female

Table 2 shows the distribution of cases accord-
ing to colour of the nucleus. Nuclei are divided
into four groups as per Pirie’s classification and
number of cases in each group are tabulated.
Table 3: Mean diameter (mm) of each colour group of
lens nucleus.

Diameter +S.D. Diameter +S.D.

Group I 5.08 0.13 4.97 0.08

Group II 6.25 0.09 6.02 0.12

Group III 7.32 0.12 7.09 0.07

Group IV 8.35 0.1 8.07 0.09

Colour group
Male Female

Values for mean diameter of nucleus show
increase as per the colour of nucleus deepens.
When the values for mean diameter in each
colour group are statistically compared with the
values in next group, then these are found to be
statistically significant (P< 0.05) both in male
and female. Mean diameter values for group I
and group IV are statistically highly significant
(P< 0.001) both in male and female. When the
diameter in each group is compared between
male and female, they are statistically insignifi-
cant.
Table 4: Showing mean central thickness (mm) of each
colour group of lens nucleus.

Thickness +S.D. Thickness +S.D.

Group I 2.69 0.07 2.7 0.05

Group II 3.3 0.05 3.2 0.04

Group III 3.69 0.02 3.59 0.02

Group IV 3.9 0.02 3.88 0.03

Female
Colour

Male

Table 4 shows that values for mean central thick-
ness of nucleus increase in successive groups
of colour. This increase is statistically signifi-
cant both for male and female (P<0.05). Mean
thickness difference between group I and group
IV is statistically highly significant P< 0.001.
Mean thickness of same group does not differ
much between male and female and are statis-
tically insignificant.

Table 5: Showing mean wet weight (mg) of each colour
group of lens nucleus.

Wet weight +S.D. Wet weight +S.D.

Group I 66.02 1.84 64.38 1.16

Group II 80.37 1.02 74.93 0.86

Group III 89.85 0.73 84.65 1.02

Group IV 99.64 1.08 95.28 1.05

Colour
Male Female

DISCUSSION

Values for mean wet weight of nucleus show
increase as the colour of nucleus deepens. When
the values for mean wet weight in each colour
group are statistically compared with the
values in next group, then these are found to be
statistically significant (P< 0.05) both in male
and female. Mean wet weight values for group I
and group IV are statistically highly significant
(P< 0.001) both in male and female. When the
wet weight in each group is compared between
male and female, they are statistically insignifi-
cant.

The pathophysiology behind causation of cata-
racts is complex and yet to be fully understood.
In all probability, its pathogenesis is multifacto-
rial involving complex interactions between vari-
ous physiologic processes. These interactions
lead to changes in normal morphology of beau-
tiful transparent lens which gradually loses its
transparency leading to advancement of cata-
ract. We have made an attempt to study these
changes in the extracted lens nuclei.
In this study, maximum number of male patients
are in Group I & Group III and female in Group
III. Group I patients had uniform pale yellow
nucleus while group III patients had hazy brown
nucleus. When all 350 cases are compared maxi-
mum patients are in Group III.
We have found significant correlation between
increasing colouration of nucleus and the diam-
eter of nucleus. Mean diameter in each colour
group show statistically significant increase both
in male and female. This shows that darkening
of colour of nucleus occurs simultaneously with
increase in diameter of lens so that lenses with
maximum diameter are darkest. This finding
implies that colour has a more significant &
more stable correlation with diameter of lens
[9,10].
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Our study has found similar positive correlation
between increasing colouration of nucleus and
thickness of nucleus. As shown in table IV, mean
thickness in each colour group goes on increas-
ing with deepening of nuclear colour. This find-
ing proves that along with diameter, colour of
nucleus has a more significant & more stable
correlation with thickness of lens also [9,10].
These results are in total agreement with those
found by Gullapalli et al [9] and Hu C et al [10]
who state that colour is more reliable indicator
and a marker of nuclear diameter and central
thickness. We have compared our findings with
Gullapalli et al [9].

Male female Male female

Group I 6.9 5.08 4.97 2.83 2.69 2.7

Group II 7 6.25 6.02 3.03 3.3 3.2

Group III 7.28 7.32 7.09 3.21 3.69 3.59

Group IV 7.81-8.17 8.35 8.07 3.38-4.00 3.9 3.88

Mean thickness

Gullapalli [9]
Present study

Gullapalli [9]
Present studyColour

Mean diameter

Table 6:  Comparison of colour with diameter and thick-
ness.

CONCLUSION

Our study has shown a statistically significant
increase in wet weight of lens nuclei with deep-
ening of its colour. This reveals that the weight
of lens increases as it darkens.
However we did not find any difference in the
diameter, thickness or wet weights in male and
female in the respective colour groups. This sug-
gest that the increase in these morphological
parameters of lens nucleus is independent of
sex.
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