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A b s t r ac t
Background: A significant proportion of the patients develop symptoms of dry eyes following manual small-incision cataract surgery (MSICS).
The pathogenesis of this complication remains unclear. Various studies have been done to study this and multiple mechanisms have been
proposed. The idea of this review is to give a comprehensive insight to the factors involved in the pathogenesis of dry eyes after MSICS. An
extensive electronic literature search was done using search engines such as PubMed and Google Scholar using the mesh terms/key words
“Pathogenesis, postoperative dry eyes, manual small incision cataract surgery”. A total of 26 studies were included in the review. The various
etiological factors were discussed in detail. The most common factors were noted.
Conclusion: There are myriad factors involved in the occurrence of postoperative dry eye of which transection of corneal nerves during surgery
and the use of postoperative topical medication with preservatives rank as the two most important causes.
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I n t r o d u c t i o n

1–3

The most common cause of preventable and reversible blindness
in the world is a cataract in elderly patients. All patients diagnosed
with cataracts will be requiring surgical interventions eventually in
order to achieve restoration of vision and visual rehabilitation. At
present different types of cataract surgeries are being performed;
among those manual small incision cataract surgery (MSICS) has
emerged as a preferred technique in the management of cataracts,
especially in a rural setup and in cases of grade III–IV nuclear
cataracts.1,2 This surgery is performed through a 6.0–6.5 mm selfsealing sclerocorneal tunnel incision either in the superior or in the
temporal portions of the sclera.3 The incision is mostly left unsutured
in the event of a good apposition of the sclerocorneal tunnel. In
the immediate postoperative period, a significant proportion of
the patients develop symptoms of dry eyes, which vary from mild
ocular discomfort, irritation, dryness, burning sensation to redness
of eyes, watering from eyes and even ocular pain. This condition may
also cause serious irritation of interpalpebral surface, particularly
cornea. Severe dry eye can affect the patient’s vision, ocular and
general health, and quality of life.
According to the Dry Eye Workshop (DEWS) held in 2007, dry
eye is “A multifactorial disease of the tears and ocular surface that
results in symptoms of discomfort, visual disturbance and tear film
instability.”4 The mechanism of development of dry eyes involves
any disease or dysfunction of the lacrimal functional unit (LFU)
that consists of the ocular surface (meibomian glands, conjunctiva,
and cornea), lacrimal glands, eyelids, and the sensory and motor
nerves connecting them. All these form a functional unit to
maintain production and clearance of tears; and any disturbance
in this unit can result in the poorly maintained and unstable tear
film that causes dry eye disease.5,6 Although age may be a factor,
the etiology of dry eye disease following MSICS is multifactorial.7
The proposed factors that can lead to dry eyes following cataract

surgery are cutting of nerve endings due to surgical incision,
long-term use of topical medications, presence of preservatives
in eye drops, decrease in goblet cell density following cataract
surgery, surgical trauma and trauma due to inflammation of the
ocular surface, meibomian gland dysfunction, and prolonged use
of operating microscope light. In this review, we have attempted
to provide an insight into the various etiological factors of the dry
eyes occurring after cataract surgery.
We have done an extensive electronic literature search by
means of search engines like PubMed and Google scholar using
the mesh terms/key words “Pathogenesis, etiopathogenesis,
mechanisms, postoperative dry eyes, manual small-incision cataract
surgery”. The database revealed 77 articles of which 26 articles were
found relevant to our study and have incorporated them.
Multiple factors are responsible for the pathogenesis of dry eyes
after MSICS. The role of various factors that may be involved in this
can be understood by knowing the possible mechanisms suggested
by various authors and are summarized in Table 1.
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Table 1: Author details and pathogenic factors involved
S. no
1

5

Author details
Ishrat et al., Sutu et al.,
Venugopal et al.
Baveja et al., Jayshree
et al., Jagannath et al.,
Movahedan et al., Park
et al., Sitompul et al.
Lee et al., Congdon
et al.
Kusano et al., Kim et al.,
Jee et al.
Ganvit et al.

6

Sutu et al.

7
8

Bron et al.
Ipek et al.

2

3
4

Mechanism/pathogenic factors
Cutting of nerve endings due to
surgical incision
Tear film instability following
surgery

Long-term use of topical
medication
Presence of preservatives in eye
drops
Decrease goblet cell density
following cataract surgery
Surgical trauma and trauma due
to inflammation of the ocular
surface
Meibomian gland dysfunction
Operating microscope light

D i s c u s s i o n
One of the main mechanisms discussed as a contributory factor
in the development of dry eye disease following cataract surgery,
in studies done by Ishrat et al., Sutu et al., and Venugopal et al.
was cutting of the corneal nerves due to surgical incision.8–10 The
cornea has a rich nerve supply which is vital for its structural and
functional integrity. The entry into the anterior chamber made
during the small-incision cataract surgery causes direct cutting of
these nerve fibers, thereby causing a reduced corneal sensation.
This further disturbs the LFU feedback which in turn causes a
reduction in the flow of tears and blink rate. This will lead to tear
film instability. Neurogenic inflammation also might be one of the
causes for reduced corneal sensitivity.11
Studies performed by Kusano et al., Lee et al., Kato et al., and
Congdon et al. have mentioned that prolonged use of topical
medications as eye drops postoperatively can cause dry eyes de
novo or worsen the clinical features in patients with preexisting
dry eyes.12–15 Topical steroids and nonsteroidal anti-inflammatory
drugs (NSAIDs) were the main culprits in this category.
Most of the commonly used postoperative medications such as
corticosteroids, NSAIDs, and antibiotic eye drops have preservatives
in them. Preservatives are generally used to make the eye drops
more stable by increasing the shelf life of the drug, to keep it sterile,
and sometimes to increase the penetrance of the drug. Although
there are a variety of preservatives, the most widely used one is
benzalkonium chloride. Along with all its desired benefits, it brings
the danger of developing dry eye disease due to its toxicity to the
ocular surface particularly the corneal epithelium.16 It also delays
the healing process of the ocular surface. Some postoperative
medications like moxifloxacin antibiotic eye drops are available as
a preservative-free formula also.17
Jee et al. compared the preservative-free and preserved formulae
of two drugs sodium hyaluronate 0.1% and fluorometholone
0.1% eye drops following cataract surgery and concluded that
preservative-free formulae are also effective in controlling
symptoms and signs of dry eyes after cataract surgery.18
Studies by Baveja et al., Jayshree et al., Movahedan et al., and
Lakshmi et al. highlighted the changes in tear film parameters
such as tear film breakup time, fluorescein staining of cornea and
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conjunctiva, and Schirmer-I test and also the subjective symptom
scores (ocular surface disease index) before and after the cataract
surgery which indicates toward the postoperative dry eyes. These
studies emphasize the irregularities of the tear film due to ocular
surface damage after MSICS.19–22
Sitompul et al. gave an insight on sensitivity change in cornea
and changes in the tear film of the ocular surface following cataract
surgery.23
Meibomian gland dysfunction as a causative factor for
postoperative dry eye was also found in the literature.9,24 Dryness
of eyes after cataract surgery is associated with a reduction in
goblet cell density, which is also well-known.9,11 Topical diclofenac
use was found to be responsible for the reduction in goblet cells
in comparison with the other commonly used topical NSAIDs.14
Surgical trauma and trauma due to inflammation to the ocular
surface were mentioned as the causative factors in the studies by
Sutu et al. and Ganvit et al., respectively.9,11 Ganvit et al. conducted
a study comprising 100 patients including 47 males and 53 females
between the age-group of 45–75 years, for evaluating dry eye
changes following cataract surgery. In their study, they focused
on the ocular surface damage due to inflammatory mediators and
also neurogenic inflammation resulting after MSICS.11 This was most
often encountered in patients with complicated cataracts and those
with pseudoexfoliation.25
Intraoperative exposure to the operating microscope light for
prolonged time periods was studied and discussed as an important
contributory factor for postoperative dry eyes. 26 This was most
often encountered in surgeries by novice manual small-incision
surgeons who generally took a long time to complete the surgery.

C o n c lu s i o n
Clinically significant dry eye symptomatology was common after
MSICS. There are myriad factors involved in its occurrence, of which
transection of corneal nerves during surgery, tear film instability,
and the use of postoperative topical medication with preservatives
rank as the most important causes. A reduction in surgical incision
size during MSICS by performing back cuts, using preservative-free
topical medications in the postoperative period and shortening
the duration of the surgical procedure to limit the microscope light
exposure time are some of the recommendations to reduce the
incidence of postoperative dry eye symptoms.
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