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OBJECTIVES: This study reports the surgical outcomes of evisceration with primary orbital implant placement in patients with
endophthalmitis and analyses the association with implant exposure and extrusion.
METHODS: A retrospective, multicentre, Chinese cohort study. Review of medical records and orbital images of patients who
underwent evisceration with primary orbital implant placement between January 2005 and January 2021.
RESULTS: Out of 79 patients who underwent orbital evisceration with primary orbital implant placement, 26 (26 eyes) of them
(male= 13) suffered from endophthalmitis. The duration from endophthalmitis diagnosis (19= exogenous, 7= endogenous) to
evisceration was 9 standard deviation ± 5 (range: 1–15) days. The follow-up was 70 ± 46 (24–180) months after operation. The
orbital implant size was 17 ± 3 (14–20) mm, and silicone was the most used material (69%, 18/26 of patients). The most frequent
post-operative complication was orbital implant exposure (42%, 11/26), followed by orbital implant extrusion (12% 3/26) and ptosis
(8%, 2/26). Implant exposure or extrusion was more commonly associated with endophthalmitis in comparison to non-
endophthalmitis patients that required evisceration and primary orbital implant placement (54% versus 17%, P < 0.05). Univariate
analysis showed single scleral closure technique (100% versus 58%, P < 0.05) and endogenous endophthalmitis (50% versus 0%, P <
0.05) were associated with implant exposure or extrusion, and only endogenous endophthalmitis was significant with multivariate
analysis (P < 0.05).
CONCLUSIONS: Primary implant placement during evisceration should be avoided in eyes with endophthalmitis especially in those
with an endogenous source, and double scleral closure technique may be a better alternative for primary orbital implant placement
in infected eyes.
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INTRODUCTION
Orbital evisceration is the complete removal of intraocular
contents with the preservation of both the scleral shell and the
extraocular muscle attachments [1]. Evisceration was introduced
as a way to prevent intracranial spread of infection from
endophthalmitis eyes [2], and almost a quarter of eyes with
endophthalmitis required anophthalmic surgery despite antibiotic
treatment [3]. Evisceration is traumatic in both physical and
psychological ways to patients. Orbital implants are often placed
to correct the orbital volume loss and maximize the motility of
prosthesis to improve cosmetic outcomes [4].
The option of primary orbital implant placement in eyes with

endophthalmitis during evisceration remains controversial. Up to
50% of surgeons preferred delayed orbital implant placements in
endophthalmitis eyes from a United Kingdom study [5]. Delayed
implant placement was recommended to reduce risk of implant
exposure and extrusion [6, 7]. On the other hand, second stage
orbital implant placement may be less cost effective due to the
further hospitalization and prolonged wound care [8]. Recent
studies suggested that primary orbital implant placement in

patients with infected eyes was an acceptable treatment option
with a low risk of orbital implant extrusion [9, 10].
The risk factors of orbital implant exposure or extrusion, and

their significance, after evisceration remains underexplored.
Orbital cellulitis was reportedly a risk factor for implant extrusion
in eyes with endophthalmitis [11]. Eyes infected with pseudomo-
nas aeruginosa may be predisposing to implant exposure [12].
Over the past 15 years, we have been performing orbital
eviscerations with primary orbital implant placement in patients
with endophthalmitis. We would like to report the long term
surgical outcomes and analyse the associations of implant
exposure or extrusion after primary orbital implant placement in
eyes with endophthalmitis.

METHODS
This retrospective cohort study was approved by the Institutional Review
Board of the Hong Kong East Cluster (HKECREC-2019016). The study was
conducted in accordance with the Declaration of Helsinki. Medical records
of patients who underwent evisceration at Tung Wah Eastern Hospital and
Pamela Youde Nethersole Eastern Hospital between 1st January 2005 and
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1st January 2021 were reviewed. All operations were supervised by the
same consultant oculoplastic surgeon.
We only included patients who had at least 24 months follow up to

monitor for postoperative complications. Patients under the age of 18,
without primary orbital implant placement, and incomplete clinical
documents were excluded. The diagnosis of endophthalmitis was made
based on clinical, microbiological and ultrasonographic information [13].
Patients’ information including age, sex, past medical history, types of
endophthalmitis, surgical technique, orbital implant material and size,
intraoperative and postoperative complications were reviewed by 2
ophthalmologist trainees independently.
Informed consent for evisceration surgery was obtained in all patients

before the surgery. Single scleral closure techniques were performed as
described in literature [14]. We also performed double scleral closure
technique similar to the technique as described by Jordan et al. [15], with
orbital implant placed posterior to the posterior sclera.
Statistical analyses were performed using the SPSS statistical software

package (Window version 24.0; IBM corp. in Armonk, NY; US). Risk factors of
implant exposure or extrusion were compared using the fisher’s exact test and
unpaired T-test. Multivariate logistic regression was also used to evaluate the
associations in eyes with implant exposure or extrusion. The test of
significance was performed with P< 0.05 and a confidence interval (CI) of 95%.

RESULTS
A total of 79 patients who underwent orbital evisceration with
primary orbital implant placement were reviewed. 33% (26/79) of
patients were diagnosed with endophthalmitis and the average age
was 75 standard deviation (±) 12 (range: 56–88) years old. The
average postoperative follow up was 74 ± 46 (24–180) months. The
most frequent size of implant used was 20mm (43%, 11/26 of
patients), and the average size was 17 ± 3(14–20)mm. Silicone (69%,
18/26) was the most commonly used orbital implant material,
followed by acrylic (5/26), porous polyethylene (2/26) and glass (1/26).
81% (21/26) of patients underwent single scleral closure, and 19% (5/
26) of patients had double scleral closure with orbital implant placed
posterior to the posterior sclera. 27% (7/26) of patients had an
endogenous source of infection (6 = Klebsiella pneumoniae related
liver abscess and 1 = Haemophilus influenzae related nephropathy
complicated with urinary tract infection). Up to 53% (14/26) of
patients suffered orbital implant exposure or extrusion at 7 months
after surgeries. Orbital implant exposure or extrusion was significantly
associated with eyes with endophthalmitis when compared to other
surgical indications in our study (54% vs 17%, P < 0.05). The post-
operative complications are summarized in Table 1.
We compared the endophthalmitis patients who suffered from

orbital implant exposure or extrusion to those without, and found
significant associations with single sclera closure technique (100%
vs 58%, P < 0.05) and endogenous endophthalmitis (50% vs 0%,

P < 0.05) with univariate analysis (Table 2). Multivariate analysis
showed that only endogenous endophthalmitis was associated
with implant exposure or extrusion (P < 0.05) (Table 3).

DISCUSSION
Over the years, it is debatable whether one should perform
primary orbital implant placement in eyes with endophthalmitis.
Some suggested that orbital implant placement should be
delayed and therefore reduces the risk of implant exposure or
extrusion [6, 7]. Meanwhile, primary implant placement is more
cost effective and avoids a second stage operation in patients [8].
In the past 17 years, 26 eyes with endophthalmitis underwent
evisceration with primary implant placement in our centres, and
they had a significantly higher rate of implant exposure or
extrusion when compared to non-endophthalmitis eyes. Endo-
genous source of infection is considered as a risk factor of implant
exposure or extrusion with multivariate analysis. Single scleral
closure was associated with implant exposure or extrusion when
compared to double scleral closure with orbital implant placement
posterior to the posterior sclera [15] with univariate analysis.
The most common complication of orbital Implant is exposure,

which can result in orbital infection and implant extrusion if there
is further break down of the scleral and conjunctival layers [16].
The rate of implant exposure or extrusion varies, depending on
different factors such as implant material, size, surgical technique
and pegging of implant [17, 18]. The rate of implant exposure or
extrusion in eyes with endophthalmitis was significantly higher

Table 1. The summary of complications after orbital evisceration with
primary orbital implant placement.

Endophthalmitis
eyes

Non-Endophthalmitis
eyes

Total number of patients 26 53

Implant exposure/
extrusion

14 (54%) 9 (17%)*

Conjunctival wound
gapping

2 (8%) 39 (5%)

Upper eyelid ptosis 2 (8%) 4 (8%)

Eyelid haematoma 1 (4%) 0

Wound granuloma 1 (4%) 0

Orbital cellulitis 1 (4%) 0

Symblepharon 1 (4%) 0

n/a Not applicable.
*P < 0.01.
Statistically significant data are in bold.

Table 2. Comparison between patients with and without implant
exposure or extrusion.

Implant
exposure/
extrusion

Without implant
exposure/extrusion

P

N 14 12 n/a

Age 73.5+ /− 13.2 77.3+ /− 10.4 0.174

Sex (M: F) 7:8 7:5 0.703

Laterality (R) 9:5 4:8 0.238

Time to OT (days) 9.4+ /− 4.5 9.3+ /− 5.3 0.174

Implant material Silicone = 10
Acyclic = 4

Silicone = 8
Porous
polyethylene = 2
Glass = 1
Acyclic = 1

0.793
(Silicone)

Implant size (mm) 16.7+ /− 2.7 18.5+ /− 1.9 0.0512

Endogenous
endophthalmitis

7 (50%) 0 0.0064

Double: Single
scleral closure

0:14 5:7 0.0120

DM 6 (43%) 5 (42%) 0.695

FG (mmol/L) 6.7+ /− 2.1 6.4+ /− 1.5 0.402

HbA1C (%) 6.6+ /− 1.3 6.2+ /− 0.5 0.205

HTN 11 (79%) 8 (67%) 0.665

Raised WBC 5 (36%) 7 (50%) 0.431

Neutrophil
(Cellsx10^9/L)

7.206+ /− 4.2 7.226667+ /− 2.2 0.453

Lymphocyte
(Cellsx10^9/L)

1.113+ /− 0.5 1.241667+ /− 0.5 0.215

Positive Blood
culture

3 (21%) 0 0.225

Legends +/− Standard deviation, DM Diabetes Mellitus, F Female, FG
Fasting glucose, HbA1C Haemoglobin A1C, HTN Hypertension, M Male, mm
millimetre, mmol/L Millimoles per litre, N The number of patients, n/a Not
applicable, P P-value, R Right, Time to OT Duration from endophthalmitis to
evisceration, WBC White blood cell.
Statistically significant p-values are in bold.
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when compared to the non-infected eyes in our study, and we
suggest that primary orbital implant placement should be avoided
in eyes with endophthalmitis. Chiu et al. recently reported that the
disinsertion of the optic nerve was able to achieve an acceptable
rate of implant exposure following primary implant placement in
acute infected or inflamed eyes [10]. This is in keeping with our
study, the 5 patients who underwent double scleral closure with
optic nerve disinsertion did not experience any implant related
complications. Therefore, we suggest careful preoperative plan-
ning of surgical technique and timing of implant placement for
eyes with endophthalmitis to minimise the risk of implant
exposure or extrusion.
Endophthalmitis is an ophthalmic emergency that can be

classified according to the infection sources, and most cases had
an exogenous source after ocular surgery or penetrating ocular
trauma [19]. Endogenous endophthalmitis is usually a result from
a distant spread of an organism which crosses the blood ocular
barrier, penetrating the retina, choroid, vitreous cavity and
anterior chamber of the eyes [20, 21]. Klebsiella pneumoniae is a
common pathogen in endogenous endophthalmitis, and accounts
for up to half of the endogenous endophthalmitis cases [22, 23].
Although intravitreal antibiotics and vitrectomy may improve the
visual prognosis, over 40% of infected eyes with klebsiella
pneumonia required evisceration [24]. Six of the 7 eyes with
endogenous endophthalmitis showed klebsiella pneumoniae
growth in our study, and they were associated with orbital
implant exposure and extrusion. Bee et al. [25] reported that an
elevated white blood cell count was associated with a higher risk
of implant exposure, and we postulate that a severe inflamed
scleral shell, tenon capsule and conjunctiva tissue may increase
the risk of implant exposure or extrusion due to poor wound
healing. However, whether an endogenous endophthalmitis is
associated with a more severe ocular inflammation than
exogenous endophthalmitis remains unclear.
Both orbital implant exposure and extrusion rates were

significantly lowered when we placed the orbital implant posterior
to the posterior sclera with univariate analysis. A single centre
from Taiwan reported a different rates of implant extrusion in eyes
with endophthalmitis undergoing different surgical techniques
[14]. Jordan et al. [15] reported in 2015 a surgical technique to
place the orbital implant posterior to the posterior sclera which
showed a low rate of orbital implant extrusion. Our technique was

similar to this reported technique [15], and we also ensured that
the two relaxing posterior sclerotomy incisions were perpendi-
cular to the two relaxing anterior sclerotomy incisions in order to
decrease the tension on the wound. The double scleral closure
technique with orbital implant placement posterior to the
posterior sclera could be a reasonable choice of surgical technique
for primary orbital implant placement in infected eyes.
Orbital implants are usually placed during orbital evisceration to

correct the orbital volume loss and maximize the motility of the
prosthesis to improve cosmetic outcome [26]. Adequate size of
orbital implants can replace the volume and prevent anophthal-
mic socket deficiencies. However, an oversized implant may
predispose to wound breakdown and result in wound infection
[27]. The most common complication in our study was orbital
implant exposure or extrusion, followed by abnormal lid position.
One patient who was receiving warfarin therapy suffered from
hematoma on day 1 post-surgery which self-resolved after
2 weeks. None of the patients developed sympathetic ophthalmia
in an average of 70 months follow up.
There are several limitations in our study. Firstly, this is a

retrospective study with inherent differences in documentation
from the 2 collaborating centres. Secondly, the number of patients
with endophthalmitis who underwent primary implant placement
was relatively small, which is expected as it is uncommon to
perform primary implant placement in infected eyes. Future
studies with larger sample sizes are warranted. Thirdly, our cohort
study consists only of Chinese patients. Finally, prosthetic motility
measurements were not reported in this study.

CONCLUSION
Orbital implant exposure or extrusion was significantly higher in eyes
with endophthalmitis when compared to the non-infected eyes, and
they were associated with endogenous sources of infection. Double
scleral closure technique with primary orbital implant placement
posterior to the posterior scleramay be a reasonable option to reduce
the risk of implant exposure and extrusion in eyes with endophthal-
mitis. We suggest avoiding primary orbital implant placement in eyes
with endophthalmitis, and careful planning of surgical technique is
important to minimise the risk of implant exposure or extrusion.

SUMMARY

What was known before

● The option of primary orbital implant placement in eyes with
endophthalmitis during evisceration remains controversial.
The risk factors of orbital implant exposure or extrusion, and
their significance, after evisceration, remains underexplored.

What this study adds

● Primary implant placement during evisceration should be
avoided in eyes with endophthalmitis especially in those with
an endogenous source, and double scleral closure technique
may be a better alternative for primary orbital implant
placement in infected eyes.

DATA AVAILABILITY
All relevant raw data will be freely available to any researcher wishing to use them for
non-commercial purposes, without breaching participant confidentiality.

Table 3. Multivariate analysis of the associations in patients suffered
from implant exposure or extrusion.

Variable Regression
coefficients

SE P

Intercept 2.097857 1.030949 0.059934

Age −0.00469 0.009318 0.621938

Sex (M) −0.1854 0.21391 0.399741

Time to OT 0.013842 0.02268 0.550806

Implant size −0.06954 0.043536 0.131052

Endogenous
endophthalmitis

0.392496 0.209245 0.080285

Double scleral
closure

−0.50595 0.215194 0.032805

DM −0.24611 0.169974 0.168217

HTN 0.226423 0.160079 0.177653

Positive Blood
culture

0.38896 0.251012 0.142083

DM Diabetes Mellitus, HTN Hypertension, M Male, P P-value, SE Standard
error, Time to OT Duration from endophthalmitis diagnosis to evisceration.
Statistically significant p-values are in bold.
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