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Abstract:

Objectives: To evaluate histopathological & physiological alterations in lenses affected by
senile cataracts for a better understanding of the disease.

Methodology: After approval from the relevant ethical committee, analysis of 20 lenses
removed surgically for Implant of a synthetic lens in patients aged 55 to 70 years was performed
by histopathologic techniques using hematoxylin & eosin-stained slides and anatomical
micrometric measurements. The duration of the study was approximately six (6) months.
Random probability sampling was used.

Results: 55% of the crystalline lenses were found to have pathologic calcification, 45% of
them showed enlarged or bladder cells, 40% presented with nuclear fibrosis, 20% had ectopic
shifting of surface lining epithelial cells underneath the posterior capsule, and finger-like
microstructures were seen projecting in the posterior wall of the capsule of the lenses in 15%
of lenses.

Conclusion: Most of the lenses attributed more than one histopathological finding. A marked
decrease in the size of epithelial cells was observed, whereas alterations in the thickness of the
lenses were insignificant with a p-value of >0.05. Al-Shifa Journal of Ophthalmology 2024;
20(1): 21-26. © Al-Shifa Trust Eye Hospital, Rawalpindi, Pakistan.
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formation of a cataract.® Cataract formation
is accelerated by hyperglycemia due to the
excessive production of oxidative stress.5A
cataract is a discolored or clouded lens. It
has several underlying causes and is usually
associated with a decrease in optical quality
due to a decrease in lens clarity and a
change in lens color.” Cataracts are most
common among middle-aged and older
people (>40 years) and the risk of
developing them increases with age. Signs
and symptoms of a cataract include lens
loss, painless vision, blurred vision, and
other visual problems that affect both eyes.®
Many people with other systemic diseases
have a higher risk of developing a cataract,
such as; cardiovascular disease patients.®
Cataracts are the leading cause of blindness
worldwide. It also causes moderate-severe
vision impairment around the world.
Senile Cataracts (Age-related Cataract)
affects about 17% of the world’s population
and causes more than half of vision loss and
significant disease and economic burden
worldwide.!

Materials and Methods:

All the lenses (control, close to normal or
with cataract) were fixated in 10% buffered
neutral formalin for 24 hours!?, later cut
into equal halves, and fixed in fresh fixative
for an additional 30 hours. Then lens tissues
were gradually dehydrated in increasing
concentration of alcohol from 60% to
100%. Lens Tissues were bathed by xylene
and embedded in paraffin. Sections of
Three (3) micron were cut by the help of a
microtome and for visual accuracy were
stained using hematoxylin and eosin H&E
and periodic acid Schiff (PAS) stains.
Finally, lenses were put under the
microscope for histopathological and
morphological  analysis,  particularly
focusing on alterations in the capsule,
lining surface epithelium, arrangement of
fibers, and nucleus of the lens.

Results:

Forty-two (42) patients having senile
cataracts who underwent surgery in Sheikh
Zayed Hospital over six (6) Months from
January 2022 to June 2022, were included.
Patients between 55-70 years with senile
cataracts were included. Patients with any
systemic disease e.g. hepatitis, myocardial
infarction, diabetes mellitus, hypertension,
or glaucoma, and any history of ocular
trauma were excluded.

Twenty-five (25) patients were operated on
for intra-capsular cataract-containing lens
removal at the ophthalmology department
of Sheikh Zayed Hospital Rahim Yar Khan
and in addition also donated three (3) lenses
as control which were obtained from
patients (who fell victim of evisceration) to
support our study. Twenty-five (25) senile
intra-capsular cataracts were obtained from
the Eye Theatre of Sheikh Zayed Hospital
Rahim Yar Khan and were processed at
once to prevent any
histopathological/morphological  change.

The lenses used as the control presented a
normal appearance  on  thorough
observations. They showed absolute
transparency, no evidence of angiogenesis,
were delicately soft, elasticity was observed
and in shape, bi-convexity was observed,
and a comparatively flat anterior surface
was also observed, all the surfaces were
smooth and had an average diameter of
8mm and thickness of 3-4 mm. Lenses with
senile cataracts showed opaque yellow to
light brownish color, consistency was rigid,
had irregular surfaces, and violated
diameters.

Figure 1 shows that in transverse sections,
the control lens was biconvex, the body
surrounded by hardened capsule (A) with
the nucleus of the lens placed centrally,
separated from behind by posterior capsule
covering, while ventrally and at thickest
point by sub-capsular single-layered sheet
of lining epithelial units, also aligned with
ventral cortex which is made up of parallel
and meridionally placed layers of lens
fibers whose nuclei showed the arched
placement named as bow arrangement (B)
with elongated nuclei (C)

Insignificant thinning in lens capsule was
evident in lenses affected by cataracts in all
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planes in comparison to control lenses
(Table 1). A significant decrease was
observed in the mean diameter of sub-
capsular mono-layered flattened epithelial
cells (9.05+£0.42um) (p-value <0.05) in
cataract-affected lenses in comparison to
control lenses with a value of (12.08+0.86

pum).

Quality bow arrangement and original
lamellar organization of the lens vanished
in the cortex of lenses affected by senile
cataracts. Many other pathological changes
were evident in histopathological slides of
cataract-affected lenses (Table 2).

Table 1: Comparative Analysis of thickness of the capsule (um) and lining epithelial cell
span (um) in control vs cataract-containing lenses.

Capsular regions and cells (um) | Control (um) Cataractous lenses (um) | P value
Equatorial capsule 5.18 +0.61 521+0.41 >0.05
Posterior capsule 450+ 0.76 2.38 £0.38 >0.05
Anterior capsule 7.02£0.85 5.99 + 0.88 >0.05
Lining epithelia 12.01 + 0.86 9.05+0.42 <0.05

Table 2: Histopathological variations in 20 human senile cataract-affected lenses in
percentage. (Many lenses possess more than one change)

Histopathologic No of altered Patients age | Patients
Variation lenses morphology | (years) mean age
% (years)
Villi in the posterior capsule 3 15 65-70 68
Calcification in lens 11 55 60-70 66
Ectopic epithelia 4 20 65-70 67
Nuclear fibrosis 8 40 60-70 67
Enlarged or bladder cell 9 45 55-67 61
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Figure-1 Figure-2 Figure-3 Figure-4 Figure-5
Transverse Bloated lens fibers | Subcapsular hyper | (A) Anterior | Anterior capsule of
histological section | with pathologically | plasia  of  the | capsule of the lens. | the  lens  (A),
of the control lens. | retained  nucleus | epithelium just | subcapsular fragmented,
are  known as | under the | deposits of the | condensed lens
balloon cells (A). | anterior lens | calcium just under | fiber material (B),
Morgagnian capsule  (A).The | the anterior capsule | Subcapsular
globules (B) are | cataract-affected of the lens (B). fibrosis (C) and
roundly  shaped, | lens exhibits | (H&E stain x400, | also note
bloated fibers. | thickening and of | 3um) hyperplasia of
(H&E stain x400, | the anterior lens epithelium just
3um) capsule (B) (H&E under the anterior
stain x400, 3um) capsule (D).

(H&E stain %400,
3um)
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Discussion:

In our study we found that lens thickness
does not change in senile cataracts and
similar findings were reported by Lopez
and Diez in their study.’®* A significant
decrease of 0 9.05+£0.42 um was observed
in the mean epithelial cells of fourteen (14)
cataract-affected lenses range (6 to 10 um)
when analyzed with similarly aged lenses
of normal people having a value of
12.01+0.86 pm (range 10 to 14 pm).
Identical remarks were presented by Xie et
al while studying apoptosis of lens
epithelial cells and the possible cause of
this change stated by him was decreased
metabolic activity in cataract-affected
lenses.!* Balloon cell finding may be
related to decreasing metabolic activity
with progressing age, Li et al in their work
on differently expressed genes associated
with  deficient lens epithelial cells
mentioned similar findings and suggested
increasing oxidative stress related to age
might be a factor responsible for this via up
and down-regulation of certain genes.r®
Finding of Nuclear fibrosis was frequently
observed in a significant number of cases,
denaturation and coagulation of soluble
lens protein could be a potential reason for
this pathology, Taiyab et al in their study
regarding Understanding the Role of Yes-
Associated  Protein  reported  similar
findings and concluded that change
occurred in Fibrotic cataracts, posterior
capsular opacification (PCO), and anterior
subcapsular cataracts (ASC) are mainly
attributed to the transforming growth
factor-p  (TGFp)-induced epithelial-to-
mesenchymal transition (EMT) of lens
epithelial cells (LECs).*® While evaluating
the calcium deposition on cataract affected
lens, it is assumed that a potential reason for
this is associated with increased
permeability of the lens caused by sluggish
metabolism and low energy as a result of
increasing age. Chowdhary et al were on
the same page as us on the similar finding
but in addition, they indicated yet another
possible mechanism of Activation of
Nrf2/HO-1 Antioxidant Pathway by heme

Attenuates.” We found that a significant
number of cataract-affected lenses showed
the dorsal movement of epithelial cells
under the posterior capsule, but we are
unaware of the possible pathologic
mechanism behind it, mirrored findings had
been recorded in a study by Li et al also
argued that possibly Arginase-1 promotes
lens epithelial-to-mesenchymal transition
in different models of anterior subcapsular
cataract.'®* Many of the cataract-affected
lenses showed more than one pathologic
finding. Many of these changes were
possibly due to genetic modifications as
stated by Kafeel S in 2022.°Cur study
concludes that lack of energy required for
normal physiological function of lens with
increasing age may be the best assumed
reason behind sclerotic and degenerative
pathologies of lenses.

Conclusion:

Most of the lenses attributed more than one
histopathological finding. A  marked
decrease in the size of epithelial cells was
observed, whereas alterations in the
thickness of the lenses were insignificant
with a p-value of >0.05.
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