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Maintenance of a pristine ocular surface can play a major role in visual outcomes.

BY SANGHAMITRA BURMAN, MD, FRCS

CATARACT SURGERY AND 
OCULAR SURFACE DISEASE

With advances in technology including femto-
second laser incisions and premium IOLs, there 
is little doubt that we practice in an era of 
refractive cataract surgery. However, surgeons 
often overlook the fact that these advantages 
can be lost with the slightest disruption of 
the tear film. Ocular surface disease (OSD) 
is exceedingly common in the cataract-age 

population, and the presence and exacerbation of OSD can neg-
atively affect IOL calculations and postoperative visual quality. 

Despite impeccable surgical technique and in the face of 
soaring patient expectations, postoperative dry eye disease 
(DED) is the most common and potentially distressful compli-
cation of cataract surgery today. This article outlines five fun-
damentals that can help to maximize the outcomes of cataract 
surgery in patients with OSD. 

IDENTIFY THE MAGNITUDE, IMPACT 
OF OSD ON CATARACT SURGERY

Studies suggest that the prevalence of asymp-
tomatic DED is high in cataract patients and that cataract sur-
gery can induce or exacerbate existing DED.1 The Prospective 
Health Assessment of Cataract Patients’ Ocular Surface 
(PHACO) study found that 87% of patients with dry eye were 
asymptomatic.2 However, more than 60% had a tear breakup 
time (TBUT) of less than 5 seconds, 50% had central corneal 
staining, and 21.3% had a very low Schirmer test value. 

In a similar study of 200 eyes of 100 patients scheduled 
for cataract surgery, 59% had blepharitis, although a major-
ity were asymptomatic. It is imperative to identify and treat 
aqueous-deficient or evaporative DED prior to surgery, as these 
conditions can adversely affect IOL calculations, toric IOL axis 
and magnitude estimations, and the outcomes of limbal relax-
ing incisions due to inaccurate keratometry and topography 
measurements. If they are not addressed in timely manner, tear 
film abnormalities can also slow down healing and delay visual 
recovery, thereby reducing patient satisfaction, particularly in 
patients undergoing premium IOL surgery. 

OSD is far more common in the aging cataract popula-
tion than is generally believed. Apart from DED, herpetic eye 
disease, chemical injuries, and immunologically driven OSD—
including Sjögren syndrome, atopy, Mooren’s ulcer, Stevens-
Johnson syndrome, and ocular cicatricial pemphigoid—can 
also affect this group of susceptible individuals. It is crucial 
that surgeons have a high index of suspicion for ocular surface 
disorders and initiate treatment well in advance of any surgical 
intervention.

 
  PERFORM A THOROUGH  

PREOPERATIVE ASSESSMENT 
Cataract surgeons need to place a great deal 

of emphasis on screening for OSD before surgery. Taking a 
thorough patient history and performing careful evaluation of 
the eye and ocular adnexa are central to the appropriate diag-
nosis and treatment of OSD. Vision that worsens with activity 
either before or after cataract surgery is almost always a sign of 
tear film insufficiency.3 A history of systemic collagen disease, 

• Because cataract surgery is a surface-damaging event,  
it is important to nurture the ocular surface in patients 
in both the pre- and postoperative periods. 

• Ocular surface preparation can be beneficial not only 
in patients with established OSD but also in those with 
minimal signs or symptoms of OSD. 

• Surgeons should identify patients who are at risk  
for exacerbation of OSD, optimize tear film stability 
preoperatively, minimize intraoperative dry eye with 
an appropriate surgical plan, maximize outcomes with 
aggressive postoperative management to restore  
surface integrity, and try to ensure long-term  
maintenance of the ocular surface.

AT A GLANCE
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vascular disease, or associated manifestations such as arthritis or 
dry mouth provides important clues for the possibility of con-
comitant OSD.4 

A detailed slit-lamp examination should be performed 
to look for lack of corneal or conjunctival luster, reduced 
tear meniscus height, tear film debris, scarring, filaments, 
epithelial basement membrane dystrophy, poor meibomian 
gland morphology, and eyelid pathology. Vital dye stain-
ing of the ocular surface is an important component of the 
initial examination (Figure 1). Staining with vital dyes such 
as lissamine green or sodium fluorescein, TBUT testing, and 
Schirmer testing with anesthetic are important ways to 
quantify OSD.5 The combination of a tear meniscus height 
of less than 0.25 mm and a TBUT of less than 5 seconds indi-
cates DED with high sensitivity and specificity. 

DED can now also be assessed using noninvasive tests such as 
tear osmolarity analysis (TearLab Osmolarity System; TearLab), 
detection of tear matrix metalloproteinase 9 (Inflammadry; 
Rapid Pathogen Screening), lipid layer interferometry (Lipiview; 
TearScience), wavefront aberrometry, and noncontact 
topography-based TBUT (Keratography 5; Oculus Optikgeräte). 

The ocular surface stress test described by Hardten can be 

used to identify patients who are at high risk for developing 
DED after phacoemulsification. If a patient examined 30 to 
60 minutes after instillation of topical anesthetic and dilating 
drops shows an irregular corneal epithelium, this is a clear indi-
cator of poor epithelial integrity.6 

Corneal topography is an invaluable screening tool in 
patients with unstable tear films. Topography maps with 
areas of missing data are indicators of tear film disturbances. 
These dropout spots can be eliminated with treatment prior 
to surgery. Dry eye can also result in induced astigmatism, 
which can affect IOL calculations.  

Further, any indication of immunologically driven OSD 
must be thoroughly investigated prior to surgery. 

 OPTIMIZE THE OCULAR SURFACE IN 
THE PREOPERATIVE PERIOD

Management of OSD may be accomplished by 
following established guidelines and recomendations.7 Using a 
systematic approach, treatment should begin with tear supple-
ments, which have been shown to diminish ocular signs and 
symptoms of DED in a majority of cataract surgery patients. 

Antiinflammatory agents play an important role in the treat-
ment of moderate to severe inflammatory dry eye.8,9 A short 
course of topical steroids for rapid recovery of tear film stability, 
followed by topical cyclosporine 0.05% for a longer duration, 
has been shown to improve postoperative visual outcomes.10 

The presence of blepharitis is often the reason for cancelling 
cataract surgery, as it is thought to be a primary risk factor for 
endophthalmitis.11 In patients with meibomian gland dysfunction 
and blepharitis, hot compresses, lid hygiene, topical azithromycin, 
and oral omega-3 fatty acid supplements have demonstrated 
effective reduction of ocular surface morbidity. If OSD goes 
untreated before cataract surgery, it is likely to result in patient 
dissatisfaction and, although rarely, may be implicated in post-
operative infections. This is especially important in patients with 
moderate to severe OSD, who are at increased risk for complica-
tions, most notably corneal melting, in the postoperative period.

Optimization of the ocular surface before cataract surgery 
is imperative in patients with immune-mediated OSD. In the 
presence of active blepharitis, meibomitis, or conjunctivitis, it 
is recommended that lid and conjunctival swab cultures be 
taken 2 weeks before surgery and that appropriate topical 
antibiotic therapy be commenced 7 days before surgery. This 
is important, as surgery in the inactive stage of any immune 
disease has a better prognosis than surgery during the active 
stage. A quiet eye facilitates uneventful surgery and is less sus-
ceptible to the recurrence of inflammation, persistent epithelial 
defects, perioperative corneoscleral melts, and endophthalmi-
tis. Cataract surgery in patients with ocular mucous membrane 
pemphigoid requires controlling the disease for a minimum of 
1 year.12 Systemic steroids and immunosuppressive drugs are 
highly recommended in the perioperative period in patients 
with any immune-mediated OSD.13

Figure 1.  Fluorescein staining of the corneal epithelium (A). 

Rose bengal staining of the conjunctival epithelium (B).
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 ADOPT INTRAOPERATIVE MEASURES 
TO ENSURE SAFE SURGERY

During surgery, the ocular surface is prone 
to damage from prolonged exposure and from eye drops 
containing preservatives. Frequent irrigation with balanced 
saline solution or the use of a dispersive OVD can minimize 
desiccation of the ocular surface and enhance the surgeon’s 
view during surgery. Kasetsuwan et al14 suggested that the 
use of light filters, decreased exposure time, proper irrigation, 
and gentle manipulation of the ocular surface tissue may 
reduce complications after surgery.

Clear corneal incisions are recommended, despite damage 
caused by the disruption of corneal nerves.15,16 Temporal clear 
corneal incisions also offer easy access in some difficult eyes. It 
is best to limit conjunctival manipulation in eyes with inflam-
matory OSD to avoid postoperative recurrences and melts. 
If a scleral incision is planned, additional immunosuppressive 
therapy will be needed during the perioperative period.17 

A compromised view during surgery due to surface irregulari-
ties or preexisting corneal scarring (Figure 2) can be satisfactorily 
overcome with the use of trypan blue or endoillumination or 
by adjusting the angle of the microscope light. Paraxial illumina-
tion provides a better view compared with coaxial illumination. 
In a prospective study,18 the use of an aspirating speculum was 
found to worsen DED-related parameters, such as conjunctival 
staining, TBUT, conjunctivochalasis grade, and Ocular Surface 
Disease Index score during the early postoperative period.18 
Topical anesthestics should be unpreserved. General anesthesia 
may be necessary in patients with short fornices, symblephara, 
or adhesions, in order to facilitate lid retraction sutures and can-
thotomies. Appropriate head positioning and use of a wick can 
minimize pooling of fluid in eyes with contracted apertures. 

In eyes with extensive corneal scarring, cataract extraction 
is easier through a scleral tunnel. Subconjunctival injec-
tions should be avoided, as they may reactivate conjunctival 
inflammation.

 
 AIM POSTOPERATIVE CARE TOWARD 

MAXIMIZING OUTCOMES 
Because DED is complex and multifactorial, 

maintaining a healthy ocular surface postoperatively is a grow-
ing challenge. The signs and symptoms of OSD typically get 
worse after cataract surgery, owing to the prolonged use of 
postoperative medications that contain preservatives. Other 
contributing factors include disruption of the corneal nerves 
and postoperative inflammation. Therefore, in patients with 
OSD, it is prudent to use preservative-free topical medications 
in limited dosages and for as short a duration as possible. 

Topical NSAIDs such as nepafenac, ketorolac, and diclofenac 
have been reported to cause corneal melting in patients with 
significant OSD, mainly in the presence of epithelial breakdown.19 
Concomitant use of topical steroids with NSAIDs may reduce, 
if not prevent, this complication. Careful postoperative follow-

up is necessary to identify and treat indolent perioperative 
epithelial defects (Figure 3) and excessive conjunctival inflam-
mation.20 Sterile corneal melts have been reported in patients 
with immune-mediated OSD, such as Sjögren syndrome, graft-
versus-host disease, and Stevens-Johnson syndrome.21

The severity of postoperative DED may peak on day 7 and 
can last for 3 months or longer. Hence, the ocular surface must 
be actively rehabilitated postoperatively. Accumulating data 
suggest the efficacy of a combination of topical lubricants and 
topical cyclosporine for long-term ocular surface maintenance. 
Cyclosporine 0.05% therapy twice daily for 3 months has been 
reported to reduce dry eye signs and improve visual quality after 
cataract surgery. Studies indicate that pre- and postoperative 
therapy with topical cyclosporine 0.05% helps alleviate dry eye 
signs, improve visual outcomes, and enhance the satisfaction 
of patients undergoing cataract surgery with multifocal IOL 
implantation.10 The improved quality of tears with cyclosporine 
use may result in a more regular ocular surface and alleviate 
negative symptoms associated with multifocal IOL implantation. 
Additionally, mechanical blockage with punctal plugs and con-
tinued management of evaporative DED may help achieve long-
term rehabilitation of the surgically violated ocular surface. 

CONCLUSION
OSD is more prevalent than is commonly perceived. 

Maintenance of a pristine ocular surface can play a major role 

Figure 2.  Cataractous eye with epithelial hyperplasia and 

scarring (A). Salzmann nodular degeneration with pterygium (B).
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in achieving good visual outcomes after cataract surgery. Given 
that cataract surgery is a surface-damaging event, it is impor-
tant to nurture the ocular surface in patients in both the pre- 
and postoperative periods. Ocular surface preparation can be 
beneficial not only in patients with established OSD but also in 
those with minimal signs or symptoms of surface disease. n
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Figure 3.  Postoperative persistent epithelial defect with  

secondary infection.
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