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INTRODUCTION 

After doing a neat and clean 
phacoemulsification (phaco) of cataract, eye 
specialist and the patient are elated as the 
visual recovery appears to be a miracle. But if 
the next day patient comes with pain, redness 
and decreased vision, ophthalmologist’s 
nightmare has become reality. 
Endophthalmitis is ocular inflammation 
occurring because of introduction and 
proliferation of bacteria or fungi in posterior 
segment of the eye.  

PATHOPHYSIOLOGY 

Pathogenic bacteria present on ocular 
surface enter the eye in approximately 30-45% 
of cataract operations but endophthalmitis 
occurs in a few cases only [1-3]. The 
occurrence and severity of endophthalmitis 
depends on virulence and quantity of 
pathogens as well as eye’s immune status. 
The incubation period is mainly determined 
by replication time of the organism and toxin 
production. The next is destruction phase in 
which the macrophages and lymphocytes 
release inflammatory mediators especially 
cytokines which attract further leukocytes 
and cause retinal injury [4, 5]. In case of 
Gram-positive organisms, ocular 
inflammation is due to growing organisms as 
well as metabolically inactive organisms, 
whole cell walls, and cell wall components. 
Gram-negative lipopolysaccharide when 
injected in the vitreous produces 
inflammatory-cell infiltration and protein 
leakage into the aqueous humor [6]. 
Approximately 50% cases of post-phaco 
endophthalmitis [5] are due to Coagulase – 
negative staphylococci (CNS). Staphylococcus 

aureus, Streptococci, Gram negative bacteria 
(each in 15% of cases) and rarely (5%) Fungi 
(Candida, Aspergillus) are responsible in the 
rest. 

FACTORS INCREASING THE RISK 

Clear corneal incision: The European 

Society of Cataract and Refractive Surgery 
(ESCRS) study [7] found endophthalmitis 
incidence was approximately 6 times greater 
with clear corneal incision (CCI) than with 
scleral tunnel incision (CSI). Wound leak on 
first post op day [8] has been found to be an 
important factor and therefore suturing of the 
wound has been found preferable [9]. The 
endophthalmitis risk was reduced by 5 fold in 
superior CSI compared to temporal CCI [10].  

Diabetes Mellitus: About one fifth of all 
patients who develop post operative 
endophthalmitis after cataract operations are 
diabetic [11, 12]. If diadetic control is poor or 
diabetic retinopathy is present [11], outcome 
is usually worse. 

Immune Suppression: Patients on topically 
or systemically administered immuno 
suppressants (corticosteroids, antimetabolites) 
at the time of operation have a significantly 
higher risk of endophthalmitis [13]. 

Atopy and acne Rosacea: These patients 
have preponderance of Staph aureus [14]. 
Preferably they should be given anti Staph 
prophylaxis prior to and after surgery. [15] 

Patients having intraoperative capsular 
or zonular complications: They were 4.95 

times more likely to develop infection.  

FACTORS DECREASING THE RISK 

Injectable intraocular lenses (IOL): These 
have been found to reduce the risk of 
developing infection as intraocular lenses do 
not make contact with the ocular surface [16]. 
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PREVENTION 

Antisepsis 

The aim of pre-operative antisepsis is to 
reduce the total bacterial count in the wound 
area. 

For peri-orbital skin antisepsis, a 10 % 
povidone-iodine solution applied for a 
minimum of 3 min is recommended. For 
antisepsis of conjunctiva and cornea, 5 % 
solution of povidone –iodine (a 10% solution 
of povidone – iodine can be diluted 1:1 with 
BSS or isotonic saline) applied for 3 min 
reduces the number of bacteria from 10 to 100 
fold [17, 18].  It can, however, cause problems 
if it gets into the anterior chamber [19].  

Large bottles of diluted povidone –iodine 
or chlorhexidine should be avoided and 
single-use sachets or vials be used as both 
antiseptics can become contaminated with 
Pseudomonas aeruginosa. Covering the eye 
lashes with adhesive tape (Opsite etc) 
prevents them from coming in the surgical 
field.  

Antibiotics 

Before Operation  

Topical: Topical ofloxacin has been found 
to decrease endophthalmitis rate more as 
compared to topical ciprofloxacin [20]. 
Levofloxacin reaches higher concentrations in 
the anterior chamber than ofloxacin and 
ciprofloxacin [21-23]. In ESCRS study [7] 
patients were administered one drop of 0.5% 
levofloxacin one hour and one drop 30 min 
before surgery and three drops at five – 
minute intervals immediately following 
surgery. Moxifloxacin (Vigamox, Megamox 
etc) has been found to penetrate the eye 
significantly better than ofloxacin [24]. In 
Canada, topical antibiotics, of which 
moxifloxacin is the most common (32%), is 
being used preoperatively by 78% [25] of eye 
specialists. 

During Operation 

Addition to irrigating solution: 
Gentamicin and vancomycin, added to the 
irrigating solution has not been found to 
decrease incidence of endophthalmitis [26- 
28]. 

Intracameral injection: ESCRS study found 
that risk of endophthalmitis following phaco 
was reduced by five fold by 1 mg cefuroxime 
in 0.1ml when given at the end of surgery [7, 
29]. Moxifloxacin has also been found to be 
safe in an animal model [30] and humans [31]. 
It can be taken directly from the eye drop 
bottle as it is preservative free and isotonic 
with the aqueous. For the last one and a half 
years, authors are routinely injecting 0.1 ml of 
moxifloxacin intracamerally at the end of 
cataract operation, going behind the 
capsulorhexis edge so that antibiotic reaches 
the microorganisms if any are trapped 
between posterior capsule and IOL. So far we 
have given injections in more than 4000 
operations. 

Subconjunctival injection: It has not been 
found effective [5, 32]. 

After Operation  

In ESCRS study [7] patients were 
administered three drops of 0.5% levofloxacin 
at five – minute intervals immediately 
following surgery. They recommended that to 
maintain an adequate level of levofloxacin in 
the anterior chamber, it may be considered 
continuing to dose every one to two hours 
topically post operatively on the day of 
surgery and from the next day on four times 
daily [33]. Use of the preoperatively applied 
topical antibiotic is recommended four times 
a day for upto two weeks. 1.25 per cent 
povidone - iodine has been recommended 
post operatively as it significantly reduced 
conjunctival bacterial count [34]. 
Postoperative topical antibiotics, of which 
moxifloxacin is the most common (30%), are 
being used by 97% of ophthalmologists in 
Canada [25]. Authors are also using 
moxifloxacin eye drops before and after the 
operation. 
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