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Purpose: To report the presentation and management outcomes of endophthalmitis with
endoscopic vitrectomy.

Methods: This is a retrospective interventional case series conducted at a tertiary eye care
center in south India. Thirty three eyes of 33 patients were included. The medical records of
the patients who underwent endoscopic vitrectomy for endophthalmitis from April 2014 to
March 2018 were reviewed. Data with regard to age, gender, etiology of endophthalmitis,
corneal and retinal examination, type of intervention, final anatomic and visual outcome, and
the total follow-up were collected. The main outcome measures were the final visual acuity
and evisceration rates.

Results: The mean age at presentation was 46.84%19.89 years, with a median age of 50 years.
Based on etiology, 13 eyes (39.4%) were post-trauma endophthalmitis, eleven eyes (33.33%)
were post-cataract surgery, three eyes (9.09%) were endogenous, three eyes (9.09%) were
post-perforated corneal ulcer, two eyes (6.06%) were post-retinal surgery, and one eye (3.03%)
was post-combined cataract and corneal surgery. Twenty-four eyes (72.72%) had a favorable
anatomic outcome at the last visit, and five eyes (15.15%) had a favorable visual outcome.
Of those with unfavorable visual outcome, ten eyes had further visual potential. Sixteen eyes
(48.48%) showed a positive culture on microbiologic evaluation. The predominant organism
isolated was Pseudomonas aeruginosa. Evisceration was required only in one eye (3.03%).
Conclusion: Endoscopic vitrectomy allows early management of endophthalmitis in spite of
hazy media. This ensures a reasonable visual outcome, controls the infection, and reduces the
incidence of evisceration in these eyes.

Keywords: evisceration, trauma, vitrectomy

Introduction

Endophthalmitis is defined as inflammation of the inner layers of the eye with exudation
in the vitreous cavity resulting from intraocular colonization by microorganisms.'
Unless diagnosed and treated in time, it can lead to severe vision loss. On clinical
presentation, endophthalmitis is characterized by varied degree of corneal edema,
anterior chamber fibrin, cataract in phakic individuals, and vitritis. The current
knowledge suggests that early vitrectomy is indicated in cases of severe endophthal-
mitis presenting with less than hand motions vision.>* But in the acute setting, often
the surgical view is compromised due to corneal edema, inflammatory membranes,
and hemorrhages (in case of trauma). This precludes the possibility of achieving a
satisfactory vitrectomy.
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An ophthalmic endoscope helps circumvent this restric-
tion and allows visibility into the vitreous cavity bypassing
the hazy anterior segment media.*® Though the use of endos-
copy in ophthalmology has been described in a few isolated
series earlier, a detailed description of its usage in managing
endophthalmitis is sparse. In the current communication,
we describe our experience of treating a series of cases with
endophthalmitis using endoscopic visualization.

Methods
Study design

This is a retrospective, non-comparative, consecutive case
series conducted at a tertiary eye care center in south India.
The study was approved by the institutional ethics committee
(the LV Prasad Eye Institute Ethics Committee). The data
of all the patients were handled confidentially. As this was
aretrospective study and only previous patient records were
analyzed, requirement of a patient consent for the same was
waived by the ethics committee. It conformed to the tenets
of the Declaration of Helsinki. Clinical and microbiologic
records of all patients with endophthalmitis who underwent
endoscopic vitrectomy between April 2014 and March 2018
were reviewed and analyzed.

Methodology
All demographic and clinical information was collected from
the patient’s records.

Clinical presentation of patients decided the course of
management by the treating physician. Cases either underwent
primary endoscopy or underwent endoscopic procedure after
initial primary management based on the clinical decision. All
patients underwent vitreous biopsy initially, and empirical
intravitreal vancomycin (1 mg/0.1 mL) and ceftazidime

(2.25 mg/0.1 mL) were given. Based on culture reports further
interventions were planned. Vitreous samples were subjected
to basic microbiological testing (calcofluor white, Gram,
and Giemsa stains) and culture (aerobic and anaerobic). All
patients received topical antibiotics like ciprofloxacin 0.3%,
cycloplegics and topical steroids, and oral ciprofloxacin
750 mg twice a day after initial intervention. The outcome
at the last visit was evaluated in terms of anatomic and func-
tional outcome. A favorable anatomic outcome was defined
as preservation of the globe, absence of hypotony, attached
retina, and absence of active inflammation at the last visit.
A functional success was defined as a vision of =20/400
at the last visit. Evisceration was performed in cases that
developed a painful blind eye, had prolapse of intraocular
contents due to a corneal perforation, or showed progression
to panophthalmitis.

Endoscopy technique

Endoscopy was done using the 20/23G endoscope (E2
Laser and Endoscopy System; EndoOptiks, Inc, Little
Silver, NJ, USA) with light and video dual function. The
E2 Ophthalmic Laser Endoscopy System console uniquely
combines endoscopic imaging and laser treatment capability.
The console houses a high-resolution video camera, 175 or
300 W xenon light source and an 810 nm diode laser. The
endoscope presents a wide-field image allowing a panoramic
intraocular view of the entire retina or a close-up (down to
0.75 mm) and highly magnified view of pathology. The
in-built video adapter offers optimum zoom and manual
focus of the endoscopic image. The resolution of the 20G
camerra is 10,000 pixels while that of the 23G camera is
6,000 pixels. The surgical steps included sterile draping of
the eye followed by creating two superior sclerotomies as per

c

Figure | Panel shows endophthalmitis with a post-glue application perforated corneal ulcer with endophthalmitis.
Notes: Endophthalmitis with corneal infiltrates precluding fundus view (A). Intraoperative view showing vitreous cutter clearing the exudates (B). Clear fundus view after
removing the exudates showing relatively healthy retina (C). The endoscopic view shows vitreous being removed and finally presenting a healthy looking disc and macula.
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Figure 2 Panel shows endophthalmitis with corneal edema and endoexudates (A) and endoscopic view shows necrotic retina with poor visual prognosis (B).

the surgeon’s preference for a standard three-port vitrectomy
surgery. The endoscope was then maneuvered to the mid-
pupillary retrolental location and position was confirmed on
the TV monitor. The vitrector was then moved toward the
endoscope to position it in the vitreous cavity. Vitrectomy
was then performed under endoscopic visualization. A thor-
ough vitrectomy, to the extent possible, was attempted. The
end point of surgery was taken as visibility of the disc and
the retina. Wherever possible an attempt was made to induce
posterior vitreous detachment (PVD). If a strong adherence
was noted on the induction, PVD induction was avoided.
The cases presented with associated retinal detach-
ment, retinal breaks, or foreign bodies, and were treated
appropriately (Figures 1-4). In cases with associated
retinal detachment, after a thorough anterior and core
vitrectomy, a PVD was induced and the vitrectomy was

completed. The retina was flattened either with a fluid air

exchange tamponade or a perfluorocarbon liquid (PFCL)
tamponade. After flattening, all breaks were lasered and
the air/PFCL was exchanged with silicone oil. In cases
with associated foreign bodies, after completing the vit-
rectomy, the foreign bodies were approached using an
intraocular magnet, and if magnetic, were removed using
the same. Non-magnetic foreign bodies were removed
using an intraocular forceps.

Results

In the described time period, 33 eyes diagnosed as having
endophthalmitis were managed with endoscopic vitrectomy.
The study included 25 males (75.75%) (P<<0.0001). The
mean age at presentation was 46.84+19.89 years, with a
median age of 50 years. Based on the etiology of the disease,
13 eyes (39.4%) were post-trauma endophthalmitis, eleven
eyes (33.33%) were post-cataract surgery, three eyes (9.09%)

Cc

Figure 3 Panel shows a repaired corneal tear with vitreous exudates (A). A wooden foreign body on endoscopic view which is being removed with foreign body forceps (B).
Wooden foreign body being removed with a forceps with concurrent retinal detachment (C).

Note: Background shows concurrent retinal detachment (C).
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Figure 4 Figure shows retina flattened under perfluorcarbon liquid and a large
retinal break.

were endogenous, three eyes (9.09%) were post-perforated
corneal ulcer, two eyes (6.06%) as post-retinal surgery, and
one eye (3.03%) was post-combined cataract and corneal
surgery (Table 1).

Nineteen eyes (57.57%) had only perception of light (PL)
vision, whereas 14 eyes (42.42%) had at least hand motions
close to face at presentation. Twenty four eyes (72.72%)
had a favorable anatomic outcome at the last visit, whereas
only five eyes (15.15%) had a favorable visual outcome at
the last visit. Among the remaining 28 eyes which had an
unfavorable visual outcome at the last visit, ten eyes had
further vision potential after a second corneal procedure was
planned as assessed by the viability of the retina visualized
intraoperatively on endoscopy. Evisceration was required
only in one eye. Samples from 16 eyes (48.48%) showed
a positive culture on microbiological evaluation. The pre-
dominant organism isolated was Pseudomonas aeruginosa
followed by Streptococcus pneumoniae (Table 2).

Table I Demographic and clinical data of endophthalmitis cases undergoing endoscopic vitrectomy

Case | Gender | Age Presenting | Setting of Anterior chamber | Interval between Cause of poor
no (years) | vision endophthalmitis findings start of symptoms | visualization
and presentation
| M 15 PL Trauma Hypopyon 2 days Corneal edema
2 M 46 PL Trauma Hypopyon and 4 days Repaired corneal tear
exudates
3 F 74 PL Post-cataract No view 6 months Vascularized cornea
4 M 24 PL Trauma Hypopyon 2 days Corneal edema
5 M 25 PL Trauma No view 30 days Corneal edema
6 M 51 HM Trauma Hypopyon 2 days Corneal edema and
infiltrates
7 M 73 HM Buckle infection Endoexudates | day Corneal edema
8 M 25 PL Trauma Hypopyon 2 days Repaired laceration
9 M 4 PL Trauma Hyphema 3 days Repaired corneal tear
10 M 60 PL Endogenous No view I month Corneal edema
I M 60 PL Endogenous No view | month Corneal edema
12 M 50 PL Post-corneal ulcer Hypopyon 10 days Stromal infiltrate
13 F 72 HM Post-corneal ulcer Hypopyon I month Infiltrate with hypopyon
14 F 60 CFCF Post-cataract surgery Hyphema and | month Blood stained and
exudates endothelial exudates
15 M 30 PL Post-trauma Cells and fibrin I week Corneal ring infiltrate
and edema
16 M 26 PL Post-trauma Hazy view | day Microcystic edema
246 submit your manuscript Clinical Ophthalmology 2019:13
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Discussion

The current study reports the management of cases of
endophthalmitis with endoscopic vitrectomy. The ophthalmic
endoscope was first introduced by Thorpe in 1934 for the
extraction of non-metallic foreign bodies.” Ever since, there
have been reports of its usage for various retina- and glau-
coma-related pathologies.®>!® Our group recently reported
the sensitivity of diagnostic endoscopy in prognosticating
the posterior segment before conducting a definitive vision-
restoring anterior segment procedure.'' In conditions like
endophthalmitis where acute management is paramount, but
is often obstructed by limited anterior segment visualization,
the application of endoscopy is ideal. The other alternative to
managing such cases is performing a temporary keratopros-
thesis placement, vitrectomy, and then followed by an imme-
diate penetrating keratoplasty.'> Though a viable option,
this process increases the surgical time and the complexity
of the surgery, and in case the eye is deemed inoperable on

table, time and energy investment would become void as
keratoplasty would still be obligatory. Conversely, it has been
shown that both temporary keratoprosthesis and endoscopy
have comparable anatomic and visual outcomes in managing
cases with ocular trauma and opaque cornea.'® The study also
suggested that endoscopy allows earlier diagnoses and fewer
surgical interventions when compared to keratoprosthesis.
Ben-nun et al described seven cases of corneal edema
with posterior segment pathologies managed with endoscopic
vitrectomy.® Both the presenting visual acuity and the
final visual outcome were better in their series than the
current series. This is explained by the fact that only one
case in that series had endophthalmitis. One large series of
endophthalmitis managed with endoscopy was described
by De Smet et al.? They described 15 eyes managed with
endoscopy. Post-cataract surgery was the commonest
etiology in their series (7/15 eyes [46.67%]). In their series,
overall eight patients (53.33%) retained useful vision.

Need for Procedure Follow-up | Final visual | Final anatomic | Final visual | Cause of low Further visual

endoscopy performed in months | acuity outcome outcome final vision potential

Non-resolving PPV + EL + SOI 20 20/320 F F Macular scar N

vitritis

RIOFB PPV +EL+IOFB | 9 No PL UF UF Phthisis N
removal

Chronic vitreous | PPV 8 CFlm F UF Optic atrophy N

exudates

RIOFB PPV +EL+IOFB | I5 PL UF UF RD N
removal

Non-resolving PPV + EL + SOI 3 No PL UF UF Phthisis N

vitritis with RD

Vitritis with PPV +EL+SOI+ | 5 207400 F F Graft failure Y

RIOFB IOFB removal

Vitritis PPV + AC wash 2 HM F UF Corneal scar Y

RIOFB and vitritis | PPV + EL+PPL+ | 7 20/125 F F Corneal scar Y
IOFB removal

Vitritis PPV + SOI 10 No PL UF UF Phthisis N

Vitritis PPV + SOI 6 PL F UF Optic atrophy N

Vitritis PPV + SOI 6 PL F UF Optic atrophy N

Vitritis PPV 4 HM F UF Corneal scar Y

Vitritis PPV 2 HM F UF Corneal scar Y

Vitritis PPV + FAE 3 CFCF F UF Corneal scarring | Y

RIOFB and vitritis | PPV + IOFB 5 HM UF UF Corneal scarring N
removal and RD

Vitritis + RIOFB | PPV + IOFB 3 No PL UF UF Eviscerated N
removal

(Continued)
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Table | (Continued)

Case | Gender | Age Presenting | Setting of Anterior chamber | Interval between Cause of poor
no (years) | vision endophthalmitis findings start of symptoms | visualization
and presentation
17 M 71 CFCF Post-cataract surgery Hazy view 2 months Decompensated cornea
18 M 58 HM Post-cataract surgery Hypopyon and iris 2 weeks Microcystic edema
exudates
19 F 61 HM Post-cataract surgery Hypopyon 4 days Stromal edema
20 M 51 CFCF Post-DSEK + cataract Hazy view 3 days Microcystic edema
surgery
21 M 8l PL Post-cataract surgery Hypopyon and I month Corneal epithelial
hyphema defect with infiltrate
22 M 28 20/320 Endogenous Hazy view I month Corneal scar due to
resolved keratitis
23 M 35 HM Post-retinal surgery Hazy view 3 days Stromal infiltrate
24 F 36 PL Post-trauma Hypopyon 6 days Stromal infiltrate
25 F 55 PL Post-cataract surgery Hypopyon | day Stromal infiltrate
26 F 70 HM Post-cataract surgery Fibrin | day Stromal infiltrate
27 M 65 PL Post-cataract surgery Hazy view | day Stromal infiltrate
28 M 50 HM Perforated corneal Hazy view 6 weeks Stromal infiltrate and
ulcer iris prolapse
29 F 60 PL Post-cataract surgery Hazy view | day Stromal infiltrate
30 M 44 HM Post-trauma Streaky hypopyon | day Corneal tear with iris
prolapse
31 M 24 HM Post-trauma AC exudates | day Corneal tear with
infiltrate
32 M 22 PL Post-trauma Plaque over the iris | day Corneal edema
33 M 40 PL Post-cataract surgery Hyphema and | day Corneal infiltrate
hypopyon

Abbreviations: CFCF, counting fingers close to face; EL, endolalser; F, favorable; HM, hand motions vision; IOFB, intraocular foreign body; N, no; PL, perception of light;
PPV, pars plana vitrectomy; SOI, silicone oil injection; UF, unfavorable; Y, yes; AC, anterior chamber; DSEK, descemet stripping endothelial keratoplasty; RIOFB, retained
intraocular foreign body; RD, retinal detachment; BCL, bandage contact lens; CF, counting fingers; PPL, pars plana lensectomy; FAE, fluid air exchange.

In contrast, in the current study, only five eyes (15.15%) had
a favorable visual outcome at the last visit. This relatively
poorer visual improvement could be explained by the fact
that in our series, the predisposing cause was predominantly
open globe injury, which itself is an independent risk fac-
tor for poor visual outcome. Ren et al'* have also described
a series of endophthalmitis cases that were managed with
endoscopic vitrectomy. In their series, akin ours, 16/21 eyes
(76.19%) were post-trauma. Useful vision was achieved in
3/21 eyes (14.28%). They too had predominantly post-trauma
endophthalmitis (76.19%). Table 3 describes the compara-
tive results of the current study with previous large studies.

In the current study, though the final visual outcome was
poor, ten eyes among those with poor visual outcome had

a further scope of vision improvement by a future corneal
procedure. This was determined by noting fairly healthy
retinae and discs in those cases during the endoscopic pro-
cedure. It is well known that involvement of cornea in cases
of endophthalmitis predisposes the eye to risk of eviscera-
tion.'>!® In these studies, the evisceration rates varied from
14% to 43%. These studies suggest that an etiology of trauma,
poorer presenting visual acuity, and delayed intervention
increase the risk of evisceration. In the current study, where
the cases were managed relatively early in spite of poor
visualization by endoscopy, the evisceration rate noted was
3.03% (1/33 eyes). This suggests that early intervention
by endoscopy causes reduction of the organism load and
may lead to containment of the infection. The containment
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Need for Procedure Follow-up | Final visual | Final anatomic | Final visual | Cause of low Further visual

endoscopy performed in months | acuity outcome outcome final vision potential

Vitritis + RD PPV + EL + SOI 6 HM UF UF Hypotony with N
ciliary atrophy

Persisting vitritis | PPV 3 PL UF UF Hypotony N

Persisting vitritis | PPV 2 HM F UF Corneal scar Y

Persisting vitritis | PPV 2 CFCF F UF Resolving corneal | Y
infiltrate

Persisting vitritis | PPV + SOI 2 HM F UF Necrotic retina N

Perisisting vitritis | PPV 3 No PL UF UF Phthisis N

Persisting vitritis | PPV + MP +SOI | 5 20/800 F UF Coloboma

Persisting vitritis | PPV 4 20/400 F F Irregular Y
astigmatism

Persisting vitritis | PPV | PL F UF Corneal scarring Y

Persisting vitritis | PPV + SOI | PL F UF Corneal scarring | Y

Persisting vitritis | PPV + SOI | PL F UF Necrotic retina N

Vitritis PPV+ Glue BCL | 20/320 F F Graft with sutures | Y
in situ

Vitritis PPV + EL + SOI | HM F UF Persistent Y
epithelial
defect

Persistent vitritis | PPV + PPL 2 PL F UF Necrotic retina N

Persistent vitritis | PPV 2 PL F UF Necrotic retina N

Vitritis PPV | PL F UF Necrotic retina N

Vitritis PPV + SOI | PL F UF Corneal scar Y

of infection avoids the progression of endophthalmitis to
panophthalmitis. This progression, if occurs, reduces the
possibility of any visual gain drastically.'” The need to evis-
cerate an eye also has a psychological impact and can reduce
the quality of life.?

This study has its inherent limitations. Due to retrospective
nature of the study, we could not assess various confounding
factors. Small sample size was a limiting factor to reach a
statistical significance of the impact of these factors. Most
of the cases in this study were post-trauma endophthalmitis.
Trauma itself is a confounding factor for a final poor visual
outcome. It would be difficult to differentiate the reason for
poor visual recovery in post-trauma endophthalmitis group, as
it may be due to trauma or due to subsequent endophthalmitis.

We propose that this technique leads to a reduction in evisera-
tion rates. Though this is not proven directly due to lack of a
control arm in the current study, comparison with literature
citing evisceration rates in conventional management of
endophthalmitis does suggest so.">'® As described earlier, a
few cases are likely to benefit from further corneal interven-
tion as the posterior segment was deemed viable on endo-
scopic examination. The final visual acuity obtained in these
cases could not be reported, as definitive corneal interventions
in these patients are pending as of current writing.

Conclusion
Endoscopic vitrectomy is a unique tool that allows for early
detailed surgical intervention in cases of endophthalmitis

Clinical Ophthalmology 2019:13
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Table 2 Microbiological outcome of the cases in the current study

Case number

Cultured organism

| No growth

2 No growth

3 No growth

4 No growth, Gram-negative bacilli on smear
5 No growth

6 Streptococcus pseudoporcinus

7 Streptococcus pneumoniae

8 No growth, Gram-positive cocci in pairs and chains on smear
9 S. pneumoniae

10 No growth

I No growth

12 Fusarium solani

13 No growth

14 No growth

15 No growth

16 No growth

17 No growth

18 Candida famata

19 Pseudomonas aeruginosa

20 P. aeruginosa and Exserohilum rostratum
21 Unidentified fungus

22 No growth, Gram-positive cocci in pairs and chains
23 No growth

24 P. aeruginosa

25 P. aeruginosa

26 P. aeruginosa

27 P. aeruginosa

28 No growth

29 P. aeruginosa

30 Klebsiella oxytoca

31 S. pneumoniae

32 No growth

33 P. aeruginosa

Table 3 Comparative outcome of previous studies on endoscopy in endophthalmitis with the current study

Parameters De Smet et al” Ren et al'* Current series
Total eyes 15 21 33

Mean age (years) 64 34 47

Male gender (%) 8 (53.33%) 15 (71.42%) 25 (75.75%)
Vision at presentation not more than PL 9 (60%) 12 (57.14%) 19 (57.57%)
Final vision of at least CFCF 8 (53.33%) 7 (33.33%) 9 (27.27%)
Post-cataract surgery etiology 7 (46.66%) 4 (19.04%) 11 (33.33%)
Post-trauma etiology 2 (13.33%) 16 (76.19%) 13 (39.4%)
Mean follow-up (months) 6 18-36° 4.42+4.21
Culture positivity rate 14 (93.33%) Il (52.38%) 16 (48.48%)
Evisceration/enucleation rate 4 (26.66%) 2 (9.52%) I (3.03%)

Notes: *SD is not reported; "mean and SD are not reported. Data presented as n (%) unless stated otherwise.
Abbreviations: PL, perception of light; CFCF, counting fingers close to face.
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where conventional approach is precluded due to poor media
clarity. This may lead to better final visual and anatomic
outcomes and obviate the need for evisceration significantly.

Acute endophthalmitis necessitates prompt treatment,
often requiring early vitrectomy. This is precluded due to
media opacity in most cases. The current study describes
the application of endoscopic vitrectomy in such situations,
as it helps to operate circumventing the compromised media
clarity.

Disclosure
The authors report no conflicts of interest in this work.
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