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Abstract

To evaluate the surgical outcomes and complications of evisceration or enucleation with primary implantation, pen‘ormedb\y
ophthalmology resident trainees, in regards to patients with recalcitrant endophthalmitis or panophthalmitis. We also compared
the surgical outcomes and complications between resident trainees and experienced staff. In this retrospective analysis, the
clinical records of all patients diagnosed with endophthalmitis or panophthalmitis who underwent enucleation or evisceration
with primary implantation over a 13-year period were reviewed. The factors predicting implant exposure or extrusion in regards
to patients who underwent eye removal by trainees were identified using multivariate analysis. The percentages of successful
prosthesis fittings and complications were also reported. Sixty-six patient records, median age of 46.8 years, who underwent eye
removal by resident trainees were reviewed. Thirty-six (55%) out of 66 patients were diagnosed with panophthalmitis. Four patients
(6%) had implant exposure, and 4 patients (6%) had implant extrusion. Multivariate analysis demonstrated that Pseudomonas
aeruginosa infection (P = .02, adjusted odd ratio [aOR] = 33.75) and not receiving intravitreal antimicrobial drugs before the eye
removal procedure (P =.02, aOR = 30.11) were associated with implant exposure or extrusion. Patients with panophthalmitis
who underwent evisceration had a higher rate of implant exposure or extrusion than those who underwent enucleation (P = .03,
aOR 38.38). At the last visit, 65 patients had a successful prosthesis fitting. Furthermore, there were similar rates of complications
and successful prosthesis fittings between experienced staff and resident trainees. This study suggests that evisceration or
enucleation with primary implant placement in patients with recalcitrant endophthalmitis or panophthalmitis can be performed by

resident trainees with acceptable surgical outcomes and a low rate of serious complications.
Abbreviations: aOR = adjusted odds ratio, Cl = confident interval, HM = hand motion, SD = standard deviation.
Keywords: endophthalmitis, enucleation, evisceration, implant exposure, implant extrusion, panophthalmitis

1. Introduction

Endophthalmitis is defined as ocular inflammation that is
attributable to an infection of the intraocular cavity. The
causes of endophthalmitis consist of endogenous and exog-
enous causes, such as direct trauma, intraocular surgery,
and adjacent infection.!! If infection is uncontrolled, inflam-
mation can progress to involve the sclera, and this is called
panophthalmitis.?!

The management of fulminant endophthalmitis or panoph-
thalmitis, which is refractory to other medical treatments, is
evisceration or enucleation, in order to eradicate the infec-
tion. However, surgical choices, timing, and types of implant
placement remain controversial.’=! Over the past decade,
evisceration or enucleation with primary implants has been
frequently performed with acceptable outcomes, including a
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low rate of implant extrusion or exposure and postoperative
infections.!*!

In recent studies, the implant exposure or extrusion rate,
after evisceration, of primary implants in patients with
endophthalmitis was 3% to 9%.1%°1 However, the interna-
tional literature appears to not sufficiently feature treatment
outcomes in regards to evisceration or enucleation in con-
nection to primary implant placement operations conducted
by resident trainees on patients with endophthalmitis or
panophthalmitis.

In Songklanagarind Hospital, a residency-training tertiary
hospital in southern Thailand, there are many patients with
intractable endophthalmitis and panophthalmitis requiring eye
removal surgery. These operations include eviscerations and
enucleations in regards to eyes featuring large areas of necrotic
or melting scleral tissue. In addition, primary implant placement
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is the preferred option. Most operations are done by resident
trainees as part of their training curriculum.

The purpose of this study was to evaluate the rate of implant
exposure or extrusion and the predictive factors related to
implant exposure or extrusion in connection to eviscerations
or enucleations with primary implants, performed by resi-
dent trainees on patients with recalcitrant endophthalmitis
or panophthalmitis. We also compared the surgical outcomes
between resident trainees and experienced staff.

2. Methods
2.1. Study population

The medical records of all patients with endophthalmitis or
panophthalmitis who underwent enucleation or evisceration with
primary implants by resident trainees at Songklanagarind Hospital
between January 1, 2006, and December 31, 2018, were enrolled.
Patients who had a follow-up period of <6 months, had no pros-
thesis fittings, and no primary implant placements were excluded
(Fig. 1). The surgical outcomes in connection to operations per-
formed by experienced members of staff, within the same time
period, were also collected for the purpose of comparison. This
study was approved by the Ethics Committee of the Faculty of
Medicine, Prince of Songkla University (REC number 62-007-2-4),
and it adhered to the tenets of the Declaration of Helsinki. Formal
consent was waived due to the retrospective nature of the study.

All decisions to perform enucleation or evisceration were
made by the ophthalmology consultant. All operations were
performed, with patients under general anesthesia, by residents
under the supervision of at least 1 supervising senior resident
and/or ophthalmology consultant. Prior to the operations, all
residents underwent “wet lab” training by performing eviscera-
tion surgeries on pigs' eyeballs. Evisceration was the operation
of choice for the removal of infectious eyes without the presence
of scleral melting or necrosis. If nonviable sclera was present,
then the operation was shifted to enucleation.
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2.2. Data collection

Patient characteristics, causes, and causative organisms of
endophthalmitis or panophthalmitis, as well as surgical pro-
cedures and techniques, were documented. In addition, post-
operative outcomes, including postoperative complications,
prosthesis fitting results, and adjunctive surgical procedures,
were also collected.

2.3. Main outcome measures

Primary outcomes were measured by calculating the rate of
major complications and whether there was implant exposure
or extrusion, due to their detrimental effect on the fitting of the
prosthesis and the subsequent requirement for major surgery
and medical resource to ensure rectification. The predictive fac-
tors related to implant exposure or extrusion were analyzed
using multivariate analysis. The secondary outcome measure
was the percentage of patients who achieved eye prosthesis
fitting.

2.4. Statistical analysis

In regards to the sample size calculation, we aimed to detect an
implant retention rate of 97%.' With a 5% error rate, a 2-sided
alpha of 0.05, and an expected 20% dropout rate, 54 patients
with endophthalmitis or panophthalmitis, who underwent evis-
ceration or enucleation, were required. Data were collected in
R program version 4.1.0 (The R Group, Vienna, Austria) with
Epicalc software. Analysis was performed using STATA version
14 (StataCorp LP, College Station, TX). Descriptive statistics,
including means = standard deviation, medians, percentages,
and frequencies, were demonstrated in regards to the variable
of interest. Categorical variables were compared by Pearson
chi-square test and Fisher exact test. Continuous variables were
compared by the Mann—-Whitney test. Factors associated with
surgical outcome were identified using multivariate analysis,

Patients with endophthalmitis or panophthalmitis who underwent

evisceration or enucleation (n=106)

Excluded (n=32)
®Follow up period < 6 months (n=22)
o Refused prosthetic fitting (n=6)

® No primary implant placement (n=4)

The operations were performed by

resident trainees (n=66)

Patients with endophthalmitis (n=30)

® Enucleation (n=20)

® Evisceration (n=10)

Patients with panophthalmitis (n=36)

® Enucleation (n=33)

® Evisceration (n=3)

Figure 1. Flow diagram of patient enrollment.
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experienced staffs (n=8)

Patients with endophthalmitis (n=3)

® Enucleation (n=1)

® Evisceration (n=2)

Patients with panophthalmitis (n=5)

® Enucleation (n=5)
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which used the logistic regression model based on stepwise
regression models. A P value of <.05 was considered statistically
significant.

3. Results

3.1. Patient characteristics

In regards to operations that were performed by resident train-
ees, 66 patients were included, with a median age of 46.8 years
(mean: 44.3, range; 4-84 years) and 43 of those were male.
The follow-up period ranged from 7 to 139 months (mean:
56 months). Thirty-six (55%) out of 66 patients were diag-
nosed with panophthalmitis. Traumatic causes were found in
36 patients (55%): 22 patients from penetrating globe injuries,
13 patients from intraocular foreign bodies, and 1 patient from
rupture globe injury. Thirteen patients (20%) had previous per-
forated corneal ulcers, 10 patients (15%) experienced endoge-
nous infection, and 7 patients (11%) developed postoperative
endophthalmitis or panophthalmitis (6 from cataract surgery
and 1 from trabeculectomy with mitomycin C). Only 8 patients
(7 patients had a traumatic cause and 1 patient had previous
perforated corneal ulcers) were operated by experienced staff
members. Furthermore, 5 (63%) out of 8 patients were diag-
nosed with panophthalmitis.

3.2. Surgical procedures and microorganisms

Resident trainees performed enucleation to 53 patients (80%)
and evisceration to the remaining patients. The vitreous and/or
aqueous humor was collected and sent for culture and sensitiv-
ity in 48 patients. The results were positive for any organisms in
39 patients (81%); 14 patients had mixed organisms, 9 of which
had traumatic causes. The most common pathogen was Bacillus
species, followed by Staphylococcus epidermidis, Pseudomonas
aeruginosa, [$-streptococcus group B, and Enterobacter cloacae,
which were positive in 14, 7, 6, 3, and 3 patients, respectively.
Fungal infection was found in 4 patients. Antimicrobial drugs
were used via a variety of routes: topical, intravitreal, and sys-
temic. The average number of intraviteal injections was 1.6
(range: 1-4). The mean duration of oral and intravenous admin-
istration was 8.9 days (range: 1-42 days). Experienced staff
members performed enucleation in 6 (75%) out of 8 patients. A
mixture of microorganisms was found in 4 patients. The most
common pathogens were P aeruginosa and Escherichia coli.

In operations by trainees, 64 implants (97%) were of the
nonporous type, including acrylic, glass, and silicone spheres
in 59, 4, and 1 patient, respectively. Only 2 patients received
a porous type (1 bovine hydroxyapatite and 1 porous polyeth-
ylene implant). Most implants were 20 mm in size and they were
placed in 44 patients (67%), while 14-mm, 16-mm, and 18-mm
implants were placed in 1, 6, and 15 patients, respectively.
Small-sized implants were used in cases where there was inad-
equate soft tissue coverage. The mean operative time of enucle-
ation was 215 minutes (range: 130-335 minutes) and that of
evisceration was 194 minutes (range: 155-239 minutes).

3.3. Complications

The complications of evisceration or enucleation with primary
implant placement in patients with recalcitrant endophthalmitis
or panophthalmitis illustrates in Table 1. In regards to the 66
operations, done by resident trainees, implant exposure was dis-
covered in 4 patients at days 19, 23, 39, and 72 after surgery. All
of them required surgical interventions to remove implants and
augment orbital volume using dermis-fat grafts. Implant extru-
sion was noted in 4 patients at 9 months, 11 months, 5 years,
and 10 years postoperatively; 2 patients received dermis-fat
grafts, while the other 2 patients achieved successful prosthesis
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fitting after prosthesis modification. From all patients who had
implant exposure or extrusion, 5 patients were diagnosed with
panophthalmitis. Wound dehiscence developed in 3 patients at
14, 32, and 45 days postoperatively, and surgical wound repair
had to be performed. Infected socket occurred in 3 out of 66
patients, resulting in implant exposure or extrusion. In addition,
other less severe complications consisted of socket discharge in
14 patients, which improved following medical treatment and
lower lid laxity in § patients who underwent the lateral tarsal
strip procedure. In regards to the 8 patients who underwent enu-
cleation or evisceration by experienced staff members, there was
a major complication in connection to 1 patient who was diag-
nosed with panophthalmitis and developed implant exposure at
19 days after enucleation. None had an implant extrusion.

Univariate analysis revealed that the predictors of implant
exposure or extrusion in the operations that were performed by
resident trainees are illustrated in Table 2. Multivariate analysis
is shown in Table 3. The factors related to implant exposure or
extrusion were P aeruginosa infection (P = .02, aOR = 33.75)
and not receiving intravitreal antimicrobial drugs before the eye
removal procedure (P =.02,aOR = 30.11).

3.4. Surgical outcomes

At the last follow-up, in regards to operations done by resident
trainees, 65 out of 66 patients (98%) had successful prosthe-
sis fittings. Only 1 patient who developed early postoperative
endophthalmitis from Pseudomonas aeruginosa after compli-
cated cataract surgery could not retain the eye prosthesis because
of a contracted socket after adjunctive surgery for implant
exposure and requested a conformer instead. All patients who
underwent enucleation or evisceration by experienced members
of staff had the prosthesis successfully fitted. No statistically
significant difference was found between the rates of successful
prosthesis fitting in operations performed by trainees or experi-
enced members of staff (P = 1.00).

4. Discussion

This study revealed that surgical outcomes of evisceration or
enucleation with primary implant placement by resident train-
ees in patients with fulminant endophthalmitis or panophthal-
mitis were satisfactory, with a low rate of implant exposure or
extrusion and residual infection and a high rate of successful
prosthesis fitting. In patients with panophthalmitis, evisceration
was significantly associated with a higher frequency of implant
exposure or extrusion than enucleation. The predictive factors
affecting implant exposure or extrusion were Pseudomonas
aeruginosa infection and not receiving intravitreal antimicrobial
drugs before the eye removal procedure. However, younger age
was not a factor that was associated with implant exposures or
extrusions.

Complications of evisceration or enucleation with primary
implant placement in patients with recalcitrant endophthalmitis
or panophthalmitis.

Complications Trainees Staff Pvalue
Severe complications, n (%)
Implant exposure or extrusion 8(12) 1(13) 1.00
Wound dehiscence 35 1(13) 37
Minor complications, n (%)
Infected socket 14 (21) 2 (25) 1.00
Lower lid laxity 5() 1(13) .51
Late orbital cellulitis 23 0(0) 1.00
Ptosis 0(0) 1(13) hh
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Univariate analysis for factors related to implant exposure or extrusion.
Implant exposure or extrusion

Variables No (N = 58), n (%) Yes (N =8),n (%) Pvalue 0dd ratio (95% ClI) Pvalue
Age ()

Mean (SD) 447 (21.2) 41.6(19.2 42

Median (min—-max) 48.1 (3.9-84.1) 34.9 (22.8-83.8)
Age ()

>46.8 30 (51.7) 2(25.0) .26 1

<46.8 28 (48.3) 6 (75.0) 3.21(0.60-17.27) A7
Gender

Male 38 (65.5) 5(62.5) 1.00 1

Female 20 (34.5) 3(37.5) 1.14(0.25-5.27) 87
Diagnosis of affected eye

Endophthalmitis 27 (46.6) 3(37.5 72 1

Panophthalmitis 31(563.4) 5(62.5) 1.45(0.32-6.65) 63
Cause of endophthalmitis or panophthalmitis

Trauma 32 (65.2) 4 (50.0) 97 1

Endogenous 9(15.5) 1(12.5) 0.89 (0.09-8.98) 92

Postoperation 6(10.3) 1(12.5) 1.33(0.13-14.10) 81

Others 11 (18.9) 2 (25.0) 1.45(0.23-9.07) .69
Cause of endophthalmitis or panophthalmitis

Trauma 32 (65.2) 4(50.0) 1.00 1

Nontrauma 26 (44.8) 4(50.0) 1.23(0.28-5.40) .78
Preoperative visual acuity

Better than HM 1(1.8) 0(0.0) 1

HM or worse 56 (98.2) 8(100.0) 1 (omitted) -
Types of operation

Enucleation 49 (84.5) 4(50.0) .04* 1

Evisceration 9(15.5) 4(50.0) 5.44 (1.15-25.85) .03*
Diagnosis of affected eye and eye removal procedure

Panophthalmitis and enucleation 30 (51.7) 3(37.5) 1

Endophthalmitis and enucleation 19(32.7) 1(12.5) .01* 0.53 (0.06-5.44) .59

Endophthalmitis and evisceration 8(13.8) 2(25.0) 2.5(0.36-17.60) .36

Panophthalmitis and evisceration 101.7) 2 (25.0) 20.0 (1.37-291.07) .03*
Bacillus species

No 45 (77.6) 7(87.5) 1.00 1

Yes 13 (22.4) 1(12.5) 0.49 (0.06-4.39) 53
Pseudomonas aeruginosa

No 55 (94.8) 6 (75.0) 1 1

Yes 3(.2) 2 (25.0) 6.11 (0.85-44.16) .07
Underlying diseases

No 35(60.3) 4(50.0) 71 1

Yes 23(39.7) 4(50.0) 1.52 (0.35-6.70) .58
White blood cell count (cells/pL)

<9500 11 (19.0) 1(12.5) 1.00 1

>9500 4 7(87.5) 1.64 (0.18-14.72) .70
Intravitreal antimicrobial drugs

Yes 40 (69.0) 2 (25.0) .02 1

No 18(31.0) 6 (75.0) 6.67 (1.22-36.28) .03*
Intravenous antimicrobial drugs

No 2(3.5) 1(12.5) .33 1

Yes 56 (96.5) 7(87.5) 0.25(0.02-3.13) .28
Prior ocular surgery

No 14 (24.1) 4(50.0) .20 1

Yes 44 (75.9 4(50.0) 0.32(0.07-1.44) 14
Type of orbital implant

Nonporous 56 (96.6) 8(100.0) 1.00 1

Porous 2 (3.4) 0(0.0) 1 (omitted) -
Implant size (mm)

14-18 21 (36.2) 1(12.5) .25 1

20 37 (63.9) 7(87.5) 3.97 (0.46-35.54) .21

Cl = confident interval, HM hand motion, SD = standard deviation.
*Statistically significant.

The advantages of evisceration are less operative time in addition
to less disruption of orbital tissues!'"”! but it may increase the risk of
sympathetic ophthalmia.!'!?! Evisceration is also thought to have
higher extrusion rates due to the residual nidus in the sclera. Wills
Eye Hospital found that the implant extrusion rate in eviscerated
sockets was 22 %, compared with 6% after enucleation.!"¥! Primary

orbital implantation at the time of evisceration or enucleation, in
cases of endophthalmitis, was previously believed to have a higher
risk of implant extrusion. In 1988, Shore et al'*! performed delayed
wound closure in 3 patients who had successful outcomes, but 1
patient underwent primary closure, which developed wound dehis-
cence and implant extrusion at 6 weeks postoperatively. However,
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Multivariate analysis for factors related to implant exposure or
extrusion.

Variables Adjusted odd ratio (95% Cl) Pvalue
Age (yr)

>46.8 1

<46.8 7.65 (0.64-90.88) A
Pseudomonas aeruginosa

No 1

Yes 33.75 (1.72-663.73) .02*
Diagnosis of affected eye and

eye removal procedure

Panophthalmitis and 1

enucleation

Panophthalmitis and 38.38 (1.39-1059.24) 03"

evisceration
Intravitreal antimicrobial drugs

Yes 1

No 30.11 (1.64-552.25) 02"

Cl = confident interval.
*Statistically significant.

there are many advantages of primary implant placement, includ-
ing decreasing both the risks and expenses of 2 separate surgeries
and early initiation of rehabilitation.! Primary orbital implanta-
tion has been performed recently in cases of endophthalmitis or
panophthalmitis, with satisfactory outcomes and an acceptable rate
of complications.!*® A retrospective nonrandomized comparative
interventional case series was conducted by Tripathy and Rath!**! in
2015 to compare the outcome of evisceration with primary orbital
implants in blind eyes, with and without fulminant infection, and
there was no statistically significant difference in major complica-
tions between the 2 groups.

In 2017, Fu et al®! conducted a survey among American
Society of Ophthalmic Plastic and Reconstructive Surgery sur-
geons to assess practice patterns in the treatment of endophthal-
mitis and found that 72% preferred evisceration, while 28%
preferred enucleation. If infection extended to orbital tissues,
59% preferred enucleation versus 27% who preferred eviscer-
ation. Primary implant placement was performed by 65% in
enucleation and 58% in evisceration.

In 2007, Tawfik et al® studied the outcomes of evisceration
with primary implant placement in 52 endophthalmitis patients
and 15 panophthalmitis patients; implant extrusion occurred in
2 patients (3%), and successful prosthesis fitting was achieved
by 62 patients (92%). In our study, 66 operations were done by
resident trainees, and implant extrusion was found in 2 patients
with endophthalmitis and 2 patients with panophthalmitis. The
extrusion rate was 6%, slightly more than that in a previous
study.”! This might be due to the higher proportion of panoph-
thalmitis patients, which consisted of 55% with panophthalmi-
tis in our study versus 22% with panophthalmitis in a previous
study.”? Our study found that both experienced staff and resi-
dent trainees had similar rates in regards to implant exposure or
extrusion and fitting prostheses successfully.

In this study, the mean operative times of enucleation and
evisceration were 215 and 194 minutes, respectively. It is worth
noting that the operations, in this study, were performed by less
experienced surgeons. Nevertheless, all operations were done
under the supervision of a minimum of 1 senior resident and/or
ophthalmology consultant.

In Thailand, both enucleation and evisceration are operations
that are normally carried out by general ophthalmologists due
to a limited number of oculoplastic specialists and poor acces-
sibility to tertiary care. Hence, these operations are required
components of the training of residents in the Thai system. This
study demonstrates that the rate of implant exposure or extru-
sion and prosthesis fitting of operations performed by resident
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trainees are not statistically different from experienced members
of staff. Accordingly, resident trainees can perform evisceration
or enucleation operations on patients with endophthalmitis or
panophthalmitis with acceptable surgical outcomes.

From this study, the rate of implant exposure or extrusion
in patients with panophthalmitis was 67% in the evisceration
group compared with 9% in the enucleation group. Hence, enu-
cleation is recommended in cases of panophthalmitis. Diagnosis
as endophthalmitis or panophthalmitis was not associated with
surgical outcomes in our study, which might be due to a ten-
dency to perform enucleation in patients with panophthalmitis.

The potential of porous implants in reducing implant extrusion
due to vascular ingrowth has been previously discussed. However,
concerns regarding organism seeding in vascularized implants
and further extrusion were also raised without definitive consen-
sus.¥ Two of our patients received primary porous implants with
bovine hydroxyapatite and the other with porous polyethylene.
Each surgery was successful without subsequent complications
and prosthesis fitting was achieved. This was in accordance with
Park et al,"” who in 2010 assessed the results of evisceration with
primary porous implant placement in 29 eyes with endophthal-
mitis; only 2 eyes developed implant exposure or infection.

In the cases of ocular infection by virulent organisms, such as
Bacillus species and Pseudomonas aeruginosa, scleral abscess,
scleral melting, and perforation frequently develop, and these
have a poor response to topical and systemic antibiotics.!':!
Previous studies suggested enucleation in these cases because the
integrity of the sclera might not be strong enough to support an
orbital implant, especially in diabetes mellitus and immunocom-
promised hosts.!*”!”] Accordingly, this study demonstrated that
implant exposure or extrusion is more commonly developed in
eyes infected by Pseudomonas aeruginosa than in eyes infected
by other organisms. Therefore, if the preoperative diagnosis was
Pseudomonas aeruginosa infection, then a secondary implant
placement may need to be considered.

Various routes of antibiotic administration are used in
endophthalmitis, and intravitreal injection is the main treat-
ment because drugs are directly delivered into the infected part
of the eye.l'?" In contrast with systemic medication, penetration
into the ocular posterior segment is limited by the blood-retinal
barrier.?-??! This study also showed the benefit of intravitreal
antibiotics as lower rates of implant exposure or extrusion after
enucleation or evisceration by trainees in cases of endophthal-
mitis or panophthalmitis. It is feasible that intravitreal injection
can control some part of organism growth and reduce scleral
invasion or orbital tissue infection.

Bee et al®! reported that preoperative white blood cell counts
of >9500 cells/microliter were associated with a higher risk of
implant exposure, whereas in our study, implant exposure or
extrusion was not significantly different in patients with either
high or normal white blood cell counts.

The strengths of this study consisted of the following. First,
long-term surgical outcomes were able to be assessed due to the
long follow-up period (mean: almost 5 years), which was long
enough to demonstrate late postoperative complications and the
retention of implants. Second, this was the first study to demon-
strate the results of evisceration or enucleation performed by
resident trainees in patients with fulminant endophthalmitis or
panophthalmitis. However, there were some limitations in this
study, including the lack of evaluation of patient satisfaction after
prosthesis fitting, selection bias from a high loss of follow-up
rate, and incomplete data due to this being a retrospective study.
Moreover, there were only 8 patients who were operated on by
staff, making it difficult to appropriately compare serious com-
plications and surgical outcomes between the 2 groups.

The information in our study can potentially encourage sur-
geons to perform enucleation in patients with panophthalmitis
to prevent implant exposure or extrusion. Additionally, resident
trainees had the competency to perform eye removal procedures
in regards to severe eye infections. However, the comparison of
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surgical results and complications of the eye removal procedure
in this disease between ophthalmology consultants and resident
trainees must be evaluated prospectively. It is suggested that an
assessment of surgical outcomes in terms of cosmesis and satis-
faction of prostheses is conducted accordingly.

5. Conclusions

Evisceration or enucleation operations involving primary implant
placements, on endophthalmitis or panophthalmitis patients,
can be safely performed by resident trainees. In addition, there
is a low rate of implant exposures or extrusions associated with
these operations. Patients not receiving an intravitreal injection
before eye removal, and having a Pseudomonas aeruginosa
infection may be risk factors in relation to postoperative implant
exposures or extrusions. Furthermore, in regards to patients with
panophthalmitis, enucleations were found to be less related to
implant exposures or extrusions versus eviscerations. Our data
also indicated that there were favorable surgical outcomes, at
similar rates, between experienced staff and resident trainees.
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