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Endophthalmitis After Pars Plana Vitrectomy: Clinical
Features, Risk Factors, and Management Outcomes
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Purpose: To report the clinical presentations, risk factors, and outcomes
of endophthalmitis after pars plana vitrectomy at 4 tertiary eye care centers
of an institute in South India.
Design: A retrospective case series.
Methods: The records of 38,591 patients undergoing vitrectomy were re-
viewed using the coding assigned by the medical records department. Con-
secutive cases diagnosed as endophthalmitis after pars plana vitrectomy
(PPV) between 1990 and 2014 for various indications were analyzed.
Results: The clinical incidence of postvitrectomy endophthalmitis was
0.052%, and culture-positive incidence of postvitrectomy endophthalmitis
was 0.031%. Twelve cases (60%) were culture positive. Mean presenting
vision was 2.16 ± 1.51 logMAR (Snellen equivalent 20/2890). Seventeen
eyes had received sutureless vitreous surgery (15 cases 23G, 2 cases
25G) and 3 eyes had received 20G suture-assisted vitreous surgery (P <
0.0001). The odds of developing endophthalmitis in sutureless versus su-
tured vitrectomy were 25.14 [95% confidence interval (CI), 7.37–85.84]
(P < 0.0001) and those of developing endophthalmitis in sutureless surgery
versus sutured with final tamponade of Ringer lactate (RL) were 19.53
(95% CI, 5.37–71.03) (P < 0.0001). In sutureless surgeries, the odds of
developing endophthalmitis in RL tamponaded eyes versus non-RL ones
was 4.39 (95% CI, 1.67–11.56) (P = 0.002). Mean interval between vitre-
ous surgery and endophthalmitis was 4 ± 6.89 days; median, 1.5 days.
Mean postoperative vision was 1.7 ± 1.36 logMAR (Snellen equivalent
20/1002) (P = 0.31).
Conclusions: Endophthalmitis after vitrectomy is an acute presentation.
Sutureless surgery, especially with aqueous tamponade, has a higher risk.
The visual outcome is relatively poor.

Key Words: endophthalmitis, pars plana vitrectomy, sutureless,
20G, risk factors
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I nfectious endophthalmitis is one of the most feared compli-
cations of intraocular surgery with a high risk of severe visual

loss, oftentimes despite timely diagnosis and treatment.1,2 Al-
though commonly reported after anterior segment surgeries, infec-
tious endophthalmitis is a serious complication after pars plana

vitrectomy (PPV). The rate of postsurgical endophthalmitis over
the years has reduced. In the late 1800s, the incidence of endoph-
thalmitis after cataract surgery was as high as 10%, which de-
creased to 0.04% in 2000.3–5

Although postcataract surgery endophthalmitis is well known,
there is very little information about endophthalmitis after PPV.
Asmost vitrectomies in themodern era are performed via a sutureless
transconjunctival approach, these cases have unsutured sclerotomies
that close with tissue healing and the valvular effect of wound con-
struction. A proposed etiology for endophthalmitis after sutureless
vitrectomy could be postoperative hypotony, leading to a possible in-
gress of bacteria from the ocular surface.

Despite studies comparing the outcome of endophthalmitis
in both 20Gvitrectomy and the sutureless group, none of these proved
potential risk factors and most found an equivocal difference be-
tween the 2 groups in terms of incidence.6–9 There are very few large
case series of endophthalmitis after PPV,10 with none from the Indian
subcontinent (PubMed search). In this study, we looked at in-house
data of vitrectomies performed (both 20G and sutureless), the clini-
cal presentations, risk factors, and outcomes of management of post-
PPVendophthalmitis in our tertiary eye care center in South India.

MATERIALS AND METHODS

Study Design
This was a retrospective, multicenter, observational study of

all cases that underwent PPV across the 4 tertiary centers of our
institute spread over 3 states (Telangana, Andhra Pradesh, and
Odisha) in southern India from January 1990 to December 2014.

Methodology
Cases that underwent primary vitrectomy were identified by

the surgical coding assigned by the institute’s medical records de-
partment. Institutional review board approval for the study was
taken as appropriate. Of these cases, those that underwent surgery
for endophthalmitis, trauma, and those where simultaneous cataract
surgery was performed were excluded. As per institute protocol, all
cases were examined before surgery to rule out coexistent risk fac-
tors for postoperative infection like ocular surface disorders, dry
eye, nasolacrimal duct obstruction, immunocompromised states,
and uncontrolled diabetes mellitus.Wherever found, the particular
risk factor was controlled first before surgery. Data collected in-
cluded age, sex, indication for vitrectomy, time interval between
primary surgery and the diagnosis of endophthalmitis, type of in-
cision, experience of the operating surgeon, type of tamponade,
microbiologic analysis, and final treatment outcome.

Outcome Measure
Clinically, endophthalmitis was diagnosed based on a combi-

nation of signs and symptoms observed from day 1 after surgery,
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which included decreased vision, pain, redness, circumcorneal
congestion, corneal edema, anterior chamber cells, hypopyon, an-
terior chamber fibrin, and vitritis.

Protocol-Based Intervention
As per institute protocol, the surgical management of endoph-

thalmitis consisted of vitreous lavage, microscopy and culture of
undiluted vitreous, antimicrobial susceptibility testing of bacterial
isolates, and intravitreal antibiotics [vancomycin (1 mg/0.01 mL)
plus ceftazidime (2.25 mg/0.01 mL)] with or without dexamethasone
(400 μg/0.01 mL). The medical treatment also included intensive topi-
cal antibiotics (ciprofloxacin 0.3% 1 hourly) and corticosteroid (pred-
nisolone acetate 1% 1 hourly) and oral ciprofloxacin 750 mg 2 times
per day for 7 to 10 days. Additional procedures such as repeat in-
travitreal antibiotics or repeat pars plana vitreous lavage mostly
depended on the response to treatment and were left to the deci-
sion of the treating physicians.

Surgical Technique
All 20G procedures were performed using a standard 3-port

technique using either theAccurus orConstellationvitrectomy system
(Alcon Laboratories, Fort Worth, TX). Conjunctival peritomy was
performed in the superotemporal, inferotemporal, and superonasal
quadrants. Local cautery was done to achieve hemostasis. Twenty-
gauge sclerotomies were created and infusion cannula tied in the

inferotemporal quadrant. At the end of surgery, both the sclerotomies
and the conjunctivawere suturedwith 7–0 polyglactin interrupted su-
tures. The sutureless surgeries were performed using a 23G or 25G
trocar cannula set on the Constellation vitrectomy system (Alcon
Laboratories). The cannulas were inserted transconjunctivally by
means of beveled trocars. The trocars were then removed. Topical
povidone-iodine eye drops were instilled in the cul-de-sac in all cases
at the end of surgery.

Statistical Analysis
The data were arranged on an Excel spreadsheet. Relevant

statistical analysis was done using MedCalc version 12.2.1.0 for
statistical analysis. Vision was converted from Snellen to logMAR
equivalents. Means and standard deviations were computed for all
continuous variables. In case of nonparametric distribution, the
median was calculated. Preoperative and postoperative data were
compared using paired t test for parametric data and Wilcoxon
rank-sum test for nonparametric data. Odds ratios were computed
for the possible risk factors for endophthalmitis with appropri-
ate confidence intervals (CIs). A P value of less than 0.05 was
assigned as statistically significant.

RESULTS
A total of 38,591 cases of PPV satisfied the inclusion criteria,

and 20 cases were diagnosed as endophthalmitis clinically. Thus,

TABLE 1. Detailed Demographic and Clinical Data of Cases With Postvitrectomy Endophthalmitis

Patient
No. Sex

Age,
y

Presenting
Vision

(logMAR)

Indication
for

Vitrectomy

Total
Follow-up,

mo
Type of
Surgery

Endotamponade
Used

Final
logMAR
Vision

Culture
Positivity

Interval Between
Vitrectomy and

Endophthalmitis, d

1 Male 43 4 Diabetic TRD 8 Sutured Oil Denies
PL

L. adecarboxylata 2

2 Male 33 4 SOR 12 Sutureless RL 1 No 1
3 Female 8 4 PPV + SFIOL 2 Sutured RL 4 No 1
4 Male 55 4 PPV + SFIOL 0.5 Sutured RL PL PR H. influenzae 3
5 Male 67 4 VH 0.5 Sutureless RL PL PR No 3
6 Female 28 4 Subluxed lens 3 Sutureless RL 0.47 No 1
7 Female 39 2.3 Dropped nucleus 3 Sutured RL 0.6 No 15
8 Female 56 0.48 VH 4 Sutureless RL 0.47 No 30
9 Female 58 1.3 Rhegmatogenous

RD
0.5 Sutureless Oil 1.82 No 1

10 Male 41 0 SOR 3 Sutureless RL 0 No 1
11 Male 41 0 SOR 4 Sutureless RL 4 L. adecarboxylata 1
12 Male 47 0.7 VH 44 Sutureless RL 0.69 Staphylococcus

spp
3

13 Male 57 1.3 VH 12 Sutureless RL PL PR Staphylococcus
spp

5

14 Male 49 0.7 VH 7 Sutureless RL 0.69 Staphylococcus
epidermidis

2

15 Male 61 1 VH 1 Sutureless Air PL PR A. baumannii 1
16 Female 53 1.82 VH 4 Sutureless RL 1.52 A. baumannii 1
17 Male 40 1.52 Rhegmatogenous

RD
8 Sutureless Oil PL PR A. baumannii 2

18 Male 25 3 RD 3 Sutureless Air 1.82 A. baumannii 1
19 Male 29 3 Diabetic TRD 3 Sutureless Oil PL PR Staphylococcus

spp
1

20 Female 58 PL PR VH 12 Sutureless Air PL PR Staphylococcus
aureus

5

PL indicates perception of light; PR, projection of light; PPV, pars plana vitrectomy; RD, retinal detachment; SFIOL, scleral fixated intraocular lens;
SOR, silicone oil removal; TRD, tractional retinal detachment; VH, vitreous hemorrhage.
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the incidence of clinical endophthalmitis was 0.052%. There were
13 men and 7 women (P = 0.11). The mean age at presentation
was 44.4 ± 14.64 years (median, 45 years; range, 8–67 years).
Nine cases occurred in the right eye and 11 in the left eye
(P = 0.75). The mean presenting vision at the time of diagnosing
endophthalmitis was 2.16 ± 1.51 logMAR (Snellen equivalent 20/
2890); median, 1.82 logMAR (Snellen equivalent 20/1321). The
best previous recorded vision was mean 1.18 ± 1.05 logMAR
(Snellen equivalent 20/302); median, 0.89 (Snellen equivalent
20/155). Table 1 lists the detailed clinical features of all cases.
Three cases had 20G sclerotomies and were sutured, 15 cases
had 23G sutureless vitrectomy, and 2 cases had 25G sutureless vit-
rectomy (P < 0.0001). In all, 14 cases were operated on by retina
faculty and 6 cases by retina fellows-in-training (P = 0.02). Four
cases had silicone oil tamponade, 3 cases had gas tamponade,
and 13 cases had Ringer lactate (RL). The mean time between
PPVand the diagnosis of endophthalmitis was 4 ± 6.89 days; me-
dian, 1.5 days. The mean posttreatment vision at the last follow-up
(mean, 6.72 ± 9.56 months; median, 3.5 months) was recorded
as 1.7 ± 1.36 logMAR (Snellen equivalent 20/1002); median,
1.26 logMAR. Six eyes retained reading vision, and phthisis bulbi
developed in 4 eyes. Eleven (55%) cases were culture positive;
5 grew Staphylococcus species, 4 Acinetobacter baumannii,
2 Leclercia adecarboxylata, and 1 Haemophilus influenzae.

Of the total 38,591 cases of PPV, 31,481 cases were sutured
(20G) and 7110 caseswere sutureless (25G or 23G). The number of
endophthalmitis cases after PPV in the 2 groups were 3 (0.009%)
and 17 (0.24%), respectively. The difference was statistically sig-
nificant (P < 0.0001) (95% CI for the difference, 0.13%–0.37%).
Bivariate analysis was done to substantiate the effect of sutureless
surgery and RL tamponade on the outcome of endophthalmitis
(Tables 2 and 3). The Kaplan–Meier survival analysis curve de-
picts overall survival trends from presentation to resolution of
endophthalmitis (Fig. 1).

DISCUSSION
The incidence of post-PPV clinical endophthalmitis was

0.052%, and culture-proven endophthalmitis was 0.031%. We
have previously reported the incidence of acute endophthalmitis
after cataract surgery in our centers.11 This was 0.13% for clinical
endophthalmitis and 0.07% for culture-proven endophthalmitis.
Thus, the incidences of both clinical and culture-proven endoph-
thalmitis in the current study were less than those after cataract
surgery. Our observed rate of postvitrectomy endophthalmitis is
similar to the one reported in the UK nationwide surveillance
study at 0.058%.12

Various risk factors have been proposed to be responsible for
endophthalmitis after PPV. One important factor is inadequate
wound closure in sutureless PPV surgeries due to a propensity
for wound leak and subsequent intraocular ingress of surface
microorganisms.13–16 Compared with sutured PPV, a relatively
higher risk of endophthalmitis in sutureless PPV has been previ-
ously reported.17–19 However, later studies have demonstrated
no significant difference in endophthalmitis in the 2 groups.7,9,20

In our series, 17 of 20 cases were sutureless and 3 were 20G

sutured surgeries; this difference was statistically significant
(P < 0.001). The balanced salt solution is supposedly a poor
tamponading agent compared with air, gas, or silicone oil due to
different surface tension properties. This was proposed by Chiang
et al21 in their study. Gupta et al22,23 also proposed that an eye
filled with air or gas is more likely to avoid hypotony in the post-
operative period. Higher surface tension across the oil, gas, or air
interface may provide better protection from leakage. Studies
using anterior segment optical coherence tomography have shown
that gas- or air-filled eyes have a quicker wound closure and pos-
sible lesser risk for endophthalmitis.24

In our study, the results (as depicted in Tables 1–3) show that
the risk of developing endophthalmitis after PPV in sutureless sur-
gery was 25 times that in sutured surgery. In the subset where the
final tamponadewas RL, the risk of endophthalmitis was 19.5 times
greater in sutureless surgery as compared with sutured surgery
(Table 4). In sutureless surgeries, the risk of endophthalmitis was
3.5 times higher if the final tamponade was RL as opposed to oil/
gas/air. In the largest published study, 16 of 18 cases were culture
positive, and coagulase-negative Staphylococciwas the commonest
isolated organism.25 Recently, Shi et al26 in China reported a
postvitrectomy endophthalmitis rate of 0.05% over the decade from
2002 to 2012. As shown in Table 1, case numbers 1 and 2 occurred
at a close interval in the same operating room and showed the same
organism (L. adecarboxylata) on culture. Similarly, case numbers 3,
4, 5, and 6 also occurred within a short duration and had the same
organism on culture (A. baumannii). This could raise the possibility
of cluster endophthalmitis in both situations. A detailed and exhaus-
tive microbiologic evaluation, however, did not reveal any source of
contamination in either situation.

In our series, the commonest organisms were Staphylococci
(n = 5) and Acenitobacter (n = 4). Although theoretically vi-
sion improved with appropriate repeated intravitreal antibiotic

TABLE 3. Distribution of Endophthalmitis Between Sutured
and Sutureless Cases With RL Tamponade

Sutureless Sutured
Odds
Ratio 95% CI P

Endophthalmitis 8 3 15.64 4.14–59.02 <0.0001
No endophthalmitis 1738 10,195

TABLE 2. Overall Distribution of Endophthalmitis Between
Sutureless and Sutured Vitrectomy

Sutureless Sutured
Odds
Ratio 95% CI P

Endophthalmitis 11 3 25.16 7.37–85.9 <0.0001
No endophthalmitis 7087 31,478 FIGURE 1. Kaplan–Meier survival curve from presentation to

resolution of endophthalmitis.
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injections, the overall visual improvement from a preoperative
mean logMAR of 1.82 to a postoperative logMAR of 1.26 was
not statistically or clinically significant (P = 0.31). Cataract was
the commonest secondary complication seen in 6 cases, and 4
eyes developed phthisis. This result was no different than observa-
tions in other centers.10 Our study does have inherent limitations.
As the event occurrence of interest is very rare, the numbers in the
case arm are very low. Various limitations of a retrospective study
such as a heterogeneous indication for surgery, varied age of pre-
sentation, and different operating surgeons and conditions were
present which could not be accounted for.

In conclusion, endophthalmitis after PPV is a rare and poten-
tially serious clinical condition. Despite prompt and appropriate
treatment, the visual and anatomic outcome is often poor. As the
event is relatively rare, it is difficult to study large numbers in
one center to get a correct estimation of the potential risk factors.
As per the outcome in our series and past literature, it may be intu-
itive that sutureless PPV surgeries could have higher odds of devel-
oping endophthalmitis and hence need a meticulous sclerotomy
preparation. We also propose that the risk of endophthalmitis can
be reduced by opting for a non-RL tamponade (opting for either
air or gas, and silicone oil when absolutely necessary) at the end
of sutureless vitrectomies. In cases where there is no choice of
tamponade other than RL, one could consider suturing the ports
to reduce the risk of endophthalmitis. An analysis of pooled data
from various centers around the world might help us substantiate
these results.
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