



The use of silver and copper in
Ophthalmology has a long and rich

tradition, their use going back to
AD700. Silver has historically been

used for its antimicrobial action while
both silver and copper implemented for

their corrosive properties. 
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Silver nitrate & the prevention of Ophthalmia
Neonatorum

An aqueous solution of 2% silver nitrate was used in newborns for the prevention
of ​​Ophthalmia Neonatorum (ON). In the late 1800s ON occurred in roughly 10% of
live births, leading to corneal damage in about one-fifth of those affected. Dr Carl
Credé (1819-1892), a gynaecologist and obstetrician and the chair of obstetrics at
the maternity hospital in Leipzig, observed that ON was vertically transmitted
during childbirth, chiefly as a result of Neisseria gonorrhoeae infection. He found
that the prophylactic application of 2% Silver Nitrate to newborn eyes virtually
eradicated ON from his hospital, with rates dropping from 13.6% to 0.15% in 1880.
This lead to the subsequent adoption and reduction in cases throughout Europe.
Credé’s method is still the most widespread prophylactic treatment in use today,
however prophylaxis has become more tailored to the prevalence of causitive
agents within a population. For example, in some areas with higher rates of C.
Trachomatis infection, silver nitrate has subsequently been replaced by a 0.5%
erythromycin or 1% tetracycline ointment.Figure 1: Carl Siegmund Franz Credé (1819–1892)

Figure 2: Copper Sulfate and Silver Nitrate sticks for application 
to upper tarsal surface to treat active Trachoma. Photo by RANZCO Museum

Copper sulphate and silver nitrate sticks in
treating active Trachoma



Trachoma remains the main cause of irreversible blindness due to infection.
Historically, treatment has differed to treat both the acute and chronic
manifestations of the infection. To treat acutely, an aqueous solution of 2% silver
nitrate was painted on everted eyelids daily and once the inflammation and
discharge had settled, stimulation of the lid by copper sulfate was used to treat the
chronic infection. Treatment with 2% silver nitrate usually resolved the acute
symptoms in 7-10 days, and thereafter copper sulfate was used to provide caustic
stimuli and scarify the tarsal plate. Both of these procedures were extremely
irritating. Other treatment options included expression of the trachomatis follicles
via the use of Knapps rollers following scarification of the tarsal plate. These fairly
barbaric and irritative techniques have these days been replaced by  a single dose
of azithromycin as first-line treatment of trachoma. 

Figure 3: Argyrosis of conjunctiva. 
Silver deposition after prolonged use



Adverse effects of topical silver use




Ocular argyrosis describes the ocular discolouration that results from prolonged use of
silver compounds in the eye, usually topically applied silver containing medicinal
solutions. Prolonged exposure leads to silver deposition in the conjunctiva and can also
affect the lacrimal sac, lens and cornea, however this is quite rare. Hyperreflectivity can
be observed in both Bowman's layer and Descemet's membrane using AS-OCT
imaging due to silver infiltration.

REFERENCES

1. Stuckey EJ, Tomlin H, Hughes CA. Trachoma among the Chinese in France. British Journal of Ophthalmology. 1920;4(1):1–12. doi:10.1136/bjo.4.1.1 



2. Dunn PM. Dr Carl Crede (1819-1892) and the prevention of Ophthalmia Neonatorum. Archives of Disease in Childhood - Fetal and Neonatal Edition [Internet]. 2000 [cited
2023 Aug 24];83(2). Available from: https://fn.bmj.com/content/83/2/F158 doi:10.1136/fn.83.2.f158 


