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ABSTRACT
Background: Caring for patients with a prosthetic eye as hardware after partial or complete surgical removal of the eye can 

be a challenge to clinicians. Regardless of the circumstances leading to eye removal, inspection of the underlying tissue should 
be included in a comprehensive eye exam.

Aims: The present study reports on the mircoorganisms found on prosthetic eye. 
Methods: Eye prosthetic scrapings and swabs were collected from the prosthetic eye wearers in Ramadi City, Iraq. A total of 

45 samples were obtained from male and female subjects ranging in age from 5 to 60 years. Pure cultures of the microorganisms 
isolated from the swabs were obtained by culturing them in their significant media and microorganisms recognized by different 
types of biochemical tests. 

Results: The common isolates were Staphylococcus aureus, Bacillus, Pseudomonas aeruginosa, Aspergillus and Candida albi-
cans. From the 45 samples, Staphylococcus aureus, bacilli and Pseudomonas aeruginosa were more commonly isolated followed 
by Aspergillus and Candida albicans.

Conclusion: Specialists in maxillofacial prosthetics and ophthalmologists should be aware of the inherent diversity of micro-
bial colonization and infections associated with the placement of ocular prostheses.
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INTRODUCTION

Eye prosthetics are an artificial replacement for the eye bulb and 
serve to recreate facial esthetics, preserve the form of the anophthalmic 
hole, maintain palpebral muscle quality, prevent palpebral collapse, pre-
serving tear drainage, prevent fluid accumulation in the eye socket and 
improve a patient's self-esteeem and social interactions (Kohlhaas and 
Schulz, 2001; Nafij et al., 2013; Nafij et al., 2013; Salah et al., 2016). 
In addition to contracture, adhesions can form within the tissue of a 
patient not wearing a prosthesis. Tissue such as the eyelids, conjunctiva 
and puncta may adhere to each other making the area unable to hold a 
prosthesis in place properly in the future and also predispose to prosthe-
sis expulsion. Surgical correction of adhesions allows for proper fitting/
refitting of an eye prosthesis. Exposure of implants can occur at any 
time post-anophthalmic surgery and must be looked for at each visit. It 
has been noted with porous implants, exposure between three and 
twelve months post-surgery can be due to poor surgical technique, 
infection, inflammation, inadequate tissue healing or erosion of tissue 
over the implant or pressure from the prosthesis.

The population that can be affected by ocular disease or trauma is 
not dictated by age, sex or race. Regardless of the mode of practice, a 
clinician will likely see patients who have had an anophthalmic proce-
dure , many of whom wil l be wear ing an ocular prosthesis . 
Accumulation of pathogenic microbiota is influenced by mobility of the 

prosthesis, impaired prosthesis cleansing without removal from the 
socket for long period, and accumulation of secretions that leads to pap-
illary conjunctivitis and consequent intolerance/inability to use the pros-
thesis (Nuti, 1986; Portellinha et al., 1984;  Kara Jos et al., 1980; 
Morris et al., 1993; Sarac et al., 2003). Because complications may 
arise with either the prosthetic eye or the anophthalmic socket, it is 
important for the eye care provider to have a firm understanding of 
management of these cases. Prosthetic eyes are made from different 
materials like polymethylmethacrylate which come into contact with the 
conjunctiva, eyelids and ocular fluids, and collect surface deposits (Pine 
et al., 2012). Overall, working with anophthalmic patients is rewarding 
when the clinician is comfortable looking for the signs of complications 
due to underlying ocular tissue and/or socket disorders and device irreg-
ularities. To provide a patient with the most comprehensive eye care, the 
most important procedure is removal of the device for inspection of the 
tissue and prosthesis, treating any underlying tissue disorders and/or 
referring to the appropriate specialist be it the ocularist or the surgeon. 
This study was aimed to assess and describe the correlation between the 
ideal surgical procedure of ocular removal and the protocol of caring for 
patients with a prosthetic eye and how ocular infections post surgery 
may be prevented.
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MATERIAL  AND  METHODS

Surgical procedures:

To understand the complications associated with prosthetic wear, 
one must first understand anophthalmic procedures (surgical part). 
Successful treatment outcomes with an eye prosthesis mainly depends 
on the proper selection of the surgical procedure to remove the eye. 
Generally, the three main surgical techniques used in the partial or com-
plete removal of the eye are evisceration and enucleation, respectively, 
which are the most common, and exenteration, which is the least com-
mon. 

For all of the cases in the present study, evisceration and enucle-
ation were used to remove the eye. Enucleation was employed for com-
plete removal of the globe, along with a portion of the optic nerve, 
while maintaining the surrounding orbital tissue. Evisceration was used 
for surgical removal of contents within the globe, while preserving the 
sclera, extraocular muscles and optic nerve. An advantage of enucle-
ation is that it provides the surgeon with a large intact histological speci-
men for review, which is particularly important for patients with a 
known intraocular malignancy in which non-surgical treatment options 
have either failed or are not an option and in which the eye cannot be 
preserved. Intraocular tumors have become the primary indication for 
enucleation and would include, but are not limited to, retinoblastomas 
and uveal melanomas. 

Patients were prepared for surgery under general anaesthesia, fol-
lowing which the conjunctiva and tendon's capsule were dissected, the 
extra ocular muscles tagged with a stitch and transected from the globe, 
and the optic nerve severed, allowing for removal of the intact globe. To 
increase the chance of complete removal of known or suspected malig-
nant tissues, a large portion of the optic nerve usually was removed. The 
extra ocular muscles were reattached to the orbital implant (placed to 
restore lost orbtial volume) and Tenon's capsule and the conjunctiva 
sutured. An antibiotic ointment was instilled and a conformer, which 
helped to maintain the conjunctival space, was then placed over the tis-
sue. Subsequently, the area was pressure patched for 24-48 hours. 
Appropriate analgesics were prescribed for patients who typically 
encountered some pain and headache for the first few days. Once the 
pressure patch was removed, an antibiotic or antibiotic/steroid combina-
tion ointment was usually applied twice a day. 

The evisceration procedure involved an incision near the limbus, 
with the cornea either removed or flapped, followed by removal of the 
inner contents of the eye through the use of an evisceration spoon. The 
internal aspect of the sclera was cauterized and treated with absolute 
alcohol to denature any residual proteins, decreasing the risk of sympa-
thetic ophthalmia. As with enucleation, the lost orbital volume was 
replaced with an orbital implant and the sclera and conjunctiva were 
then sutured. Unlike enucleation, there was no need for extra ocular 
muscle reattachment because they were left undisturbed.

Collection of Samples

After surgery, patients were prepared for rehabilitation to restore the 
lost volume of orbital occurring during surgery by placement of an 
orbital implant that maintained the orbital structure and reduces scar 

formation. Eight months post eye implant placement, local anaesthetic 
eye gel was applied on the affected eye to reduce eyelid discomfort and 
facilitate the prosthetic eye scraping procedure. After the implant was 
removed, a sterile swab stick with cotton was used to collect microor-
ganisms from the surface of the prosthetic eye. The collected material 
was directly plated on plates with growth media and different biochemi-
cal tests were performed as described below. 

METHODS

In this study, several microorganisms were isolated from the sam-
ples. Isolates were identified by microscopy, culture methods and 
bio-chemical tests (Gram's staining, coagulase, oxidase, catalase and 
urease). Samples were streaked on culture plate media of blood agar, 
heart brain infusion agar, nutrient agar, mannitol and salt agar and incu-
bated at 37℃ for 24 to 48 hours. After the prescribed incubation period, 
the number of colony forming units (CFU) per agar plate was counted 
using an automated multifunctional plate reader machine (AcoLyte, 
Model No. 5500, ISYN; USA). The final number of the microorganisms 
was counted using the following formula: (Number of colonies) x 10 x 
reverse of dilution value (Harrison et al, 2006; Rivardo et al, 2009). The 
average of cell number and standard deviation detected on the surfaces 
were used for the estimation of colonization degree. Parametric statisti-
cal analyses were used and a p-value of 0.05 established as representing 
statistical significant.

RESULTS

Forty five different samples were obtained, one from each subject 
who received an eye implant. Microorganisms were cultured from the 
eye prostheses biofilm and going from higher to lower average CFUs, 
the order was S. aureus, Bacillus, Pseudomonas aeruginosa, Aspergillus 
and, lastly, Candida albicans. The results are shown in Figure 1. 
Bacteria from study samples were identified by performing Gram's 
staining and coagulase, oxidase, catalase and urease resistance. The 
blood agar heart brain infusion agar showed haemolysis. S. aureus was 
identified by the production of like grape golden color area around the 
colonies. Candida albicans in the samples were identified by Gram 
staining tests. 

DISCUSSION

Patients with ocular prostheses are at increased risk for microbial 
colonization and infection. The true incidence and/or prevalence of ocu-
lar prosthesis-associated infections are unknown despite many people 
worldwide being candidates for ocular prostheses for improved cosme-
sis, vision rehabilitation, and restoration of anatomical deficits. The 
presence of an ocular prosthesis carries a lifetime risk of infection and is 
associated with ocular surface and microbiome dysbiosis. Almost all 
prosthetic eyes are made from poly-methyl methacrylate (PMMA) 
which is the same material used for fabricating denture and artificial 
teeth. Deposits on PMMA prosthetic eyes may be similar in form to 
deposits on denture and artificial teeth; however, to date, no compari-
sons between deposits on PMMA prosthetic eyes and PMMA denture 
and artificial teeth have been made (Fowler et al., 1984, Salah et al., 
2014). In this study, samples were obtained after 8 months of prosthesis 
use and then streaked and cultured in different media and exposed to 
different biochemical tests. 

Pure cultures of different microorganisms were obtained and 
observed in prosthetic eye biofilms and the common isolates were (S. 
aureus, Bacillus, Pseudomonas aeruginosa, Aspergillus and Candida 
albicans. Thee presence of these microorganisms in the anophthalmic 
cavity are consistent with previous literature (Kara José et al., 1980; 
Portellinha et al., 1984; Nuti, 1986; Campos et al., 1990; Morris et al., 
1993; Campos et al., 1994; Akman et al., 1998). Specialists in maxillo-
facial prosthetics and ophthalmologists who render care to patients 
undergoing eye removals should be aware of the inherent risks and 
diversity of microbial colonization and infections associated with the 
placement of ocular prostheses. Additional adverse events include ocu-
lar surface and ocular microbiome disruption, vision loss, and ocular 
surface dysfunction. Clearly, pathogenic microorganisms are present in 

Figure 1.
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the anophthalmic cavity. Wearing a prosthetic eye for a long time and 
neglecting to clean and wash and not remove the prothesis for long peri-
ods of time increase the risk of microbial infection.

The findings of this study agree with other studies (Kara José et al., 
1980; Portellinha et al., 1984; Nuti et al., 1986; Morris et al., 1993; 
Campos et al., 1994; Akman et al., 1998; Sarac et al., 2003; Enezei and 
Alam, 2015). Along with overt infection, an additional consequence of 
microbial colonization by these different microorganisms would be fric-
tional irritation of the conjunctiva and eyelid. Consequently, it is recom-
mended that removing the prosthetic eye from the anophthalmic cavity 
and cleaning the prosthesis regularly will diminish the risk of these 
complications.

However, our data demonstrated that the choice of surgical proce-
dure is a critical issue to minimize the possibility of ocular infections. 
Evisceration continues to be the ideal procedure of choice among sur-
geons in the majority of these cases because there is decreased risk of 
spreading infectious material through the dura into the intracranial spac-
es since so much of the orbital tissue remains intact during this proce-
dure.

CONCLUSION

Specialists in maxillofacial prosthetics and ophthalmologists should 
be aware of the inherent diversity of microbial colonization and infec-
tions associated with the placement of ocular prostheses. The conse-
quences include ocular surface and ocular microbiome disruption, 
vision loss, and ocular surface dysfunction due to improper maintenance 
of the prosthetic eyes under different levels of hygiene.
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