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Preoperative povidone iodine: weighing
the risks
BY JENNIFER KIM AND NIALL PATTON

Following on from our recent online survey, the authors examine the potential risks
and benefits of diluting the concentration preoperative povidone iodine.

P

ovidone iodine (PI) is an iodophore
that has an established use as a
broad-spectrum antiseptic, mainly
for the treatment of contaminated
wounds and for preoperative preparation of
the skin, mucous membranes and the ocular
surface [1]. More recently, studies have
reported its promising role in the treatment
of adenoviral conjunctivitis [2]. PI has many
potential advantages over other antiseptic
medications including broader antibacterial
spectrum, lack of identifiable bacterial
resistance and significantly lower price
[3]. It is well recognised that postoperative
endophthalmitis is caused by gram-positive
organisms in more than 90% of cases,
most of which comes from commensal
bacteria on the ocular surface which enter
the eye as a result of surgery. Bacterial
contamination to the eye can originate from
the eyelid, periorbital skin and conjunctiva,
and it is assumed that the conjunctiva is
the primary source of commensal bacteria
that increases the risk of developing
endophthalmitis [4]. PI solution has
been shown to be effective against these
organisms, and a preoperative application of
PI 5-10%, to the ocular surface is commonly
used worldwide to prevent postoperative
endophthalmitis [5].
Bactericidal activity of PI is dependent
on its concentration, nature of the
microorganism and exposure time [6,7].

“Bacterial contamination to
the eye can originate from
the eyelid, periorbital skin
and conjunctiva”

A guideline produced by the American
Academy of Ophthalmology (AAO)
recommends PI 5% applied to the
conjunctival cul-de-sac for three minutes
before surgery [8]. Similarly, the European
society of Cataract and Refractive Surgeons
(ESCRS) recommends PI 5-10% application
for at least three minutes before surgery [9].
However, there is limited guidance available
on the exact regimen and PI is used in
different ways with varying concentrations,
volumes and exposure time. A prospective
randomised double-blind study carried out
by Ferguson et al. compared the number
and species of bacterial colonies cultured
from swabs taken from conjunctival fornices
irrigated preoperatively with either PI 1% or
PI 5%. With higher concentration, greater
decrease in median colony forming units
was observed, particularly in the presence
of heavier initial bacterial load [10]. Whilst
multiple studies have demonstrated
superior functional properties of higher
concentration PI [6,11], its possible adverse
effect on corneal integrity remains a
concern in clinical practice. Application of
PI can also cause patient discomfort and
transient changes in visual function (acuity
and contrast sensitivity). The recent Eye
News survey revealed that two thirds of
respondents routinely dilute 10% betadine
(50:50) for preoperative prep, reflecting
the potential concerns highlighted.
Increasing corneal toxicity with both
higher PI concentration and exposure has
been demonstrated in few studies, but it
is worth noting that most of these findings
were based on in vitro and animal models
[12,13]. It is also reassuring to note that
patient discomfort and visual dysfunction
was transient and application of PI after
an anaesthetic drop renders it pain free. A
prospective, consecutive study at a single
centre in Australia evaluated adverse events
and visual outcomes associated with PI
10% left in contact with ocular surface for
three minutes revealed no complications
attributable to PI [14]. More recently,

studies have demonstrated that bactericidal
effect of dilute PI applied multiple times
is comparable to conventional higher
concentrations of PI. An experimental
study by Silas et al. reviewed microbial
growth of Staphylococcus epidermis,
24 hours following treatment with PI
solutions ranging between 0.1% to 10%.
PI concentrations greater than 2.5% were
effective in eliminating the organism
with a single application, as well as three
30-second applications of PI at 0.7% [15].
PI is a complex of polyvinylpyrrolidone
(povidone, PVP) with iodine. PI may cause
allergic contact or irritant dermatitis
(type 4 hypersensitivity), the latter mainly
occurring after prolonged occlusive
skin contact under pressure. Although
povidone itself is considered not to cause
contact hypersensitivity, some of its noniodinated co-polymers (PVP-eicosene,
PVP hexadecane) have been reported to
rarely cause contact dermatitis (<1/10,000)
[16]. Contrary to popular belief, allergies
to shellfish and iodine contrast do not
increase the risk of reaction to PI used
in ophthalmic surgery [17]. In addition,
antibody-mediated allergic reaction (Type
1 hypersensitivity) and immunoglobulin
(Ig) E-mediated anaphylaxis is more likely
to be against povidone rather than iodine,
an essential element which is present in
many body tissues. For the vast majority
of respondents to the Eye News survey,
chlorohexidine (CHG) was the most popular
alternative antiseptic to use in patients with
‘iodine-allergy’. CHG is particularly effective
against gram-positive bacteria and also
active against gram-negative organisms,
facultative anaerobes, aerobes and yeasts.
Comparable bactericidal effects to PI have
been demonstrated in CHG, although one
study showed a higher positive value in
bacterial culture collected from eyelids in
the CHG group [18]. However, CHG can also
lead to significant corneal damage including
CHG-related keratitis [19,20], and special
care must be taken when applied to the
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periocular area.
PI remains an antiseptic of choice for
many practising surgeons in the UK. Current
evidence suggests that both PI 5% and 10%
can be used safely with little lasting impact
on the corneal integrity. True anaphylactic
reaction to PI is unlikely, although it
has been reported in the literature.
Chlorohexidine is most widely accepted
as a suitable alternative in these cases,
however, care must be taken as it can lead to
significant corneal damage.

Comment from Amar Alwitry
Another excellent article discussing
the issues underlying practice variance.
After reading this my thoughts remain
unchanged. Infection endophthalmitis is a
catastrophic complication and I need to do
everything I can to avoid it. I feel the 10%
concentration will deliver more antisepsis
than the 5% and so it makes sense that
I use it. I do not think the evidence is
there to warrant dilution and the risk
of endophthalmitis, which is real in my
opinion, outweighs the theoretical risk of
toxicity to the corneal epithelium which
would surely be transient. I will leave the
Eye News readership to reach their own
conclusions.
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