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Purpose: To analyze the risk factors, clinical course, and visual and anatomic outcomes of 
retinal detachment (RD) after endophthalmitis.
Patients and Methods: This retrospective study included 108 patients diagnosed with 
endophthalmitis between August 2014 and May 2019 at a single tertiary referral center. 
Sixteen patients developed RD after endophthalmitis. Retrospective analysis was performed 
to compare the cohort of endophthalmitis alone versus the cohort that developed RD after 
endophthalmitis, with analysis of potential risk factors for RD after endophthalmitis and 
treatment outcomes.
Results: The incidence of RD after endophthalmitis was 14.8% (N=16/108). The median 
time to develop RD after endophthalmitis was 27 days (range: 1–581 days, IQR: 25.3). 
Thirteen (81.3%) cases of RD occurred less than 2 months after the diagnosis of endophthal-
mitis. The incidence of aphakia (p=0.023) and posterior synechia (PS) (p=0.014) were 
significantly higher in the RD group. The mean initial and final visual acuity (VA) of the 
endophthalmitis alone group was 1.9±0.8 logMAR and 1.2±1.0 logMAR (p<0.0001), respec-
tively, and 1.9±0.9 logMAR and 1.3±1.2 logMAR (p=0.07) in the RD group, respectively. 
Enucleation or evisceration occurred in 31.3% of cases with RD after endophthalmitis. The 
rate of final retinal re-apposition for the RD cohort was 56.3%.
Conclusion: The anatomic and functional outcomes for RD after endophthalmitis remain 
poor, with significant risk for permanent vision loss. Aphakia and posterior synechiae were 
seen more often in cases with RD after endophthalmitis.
Keywords: pars plana vitrectomy, intraocular inflammation, aphakia, posterior synechiae, 
vision loss

Introduction
Infectious endophthalmitis is an emergent ophthalmic condition characterized by 
purulent inflammation of the intraocular structures caused by endogenous or exo-
genous pathogens, and may lead to permanent and irreversible loss of vision.1,2 

Intravitreal antibiotics and pars plana vitrectomy (PPV) are the mainstay of treat-
ment, with systemic antibiotic treatment often added primarily for endogenous 
infections. Along with antibiotics, a vitreous and/or aqueous biopsy (with or with-
out vitrectomy) with microbiologic testing is routinely performed to determine 
infectious etiology.3,4 A severe complication of endophthalmitis is the subsequent 
development of retinal detachment (RD), which has been reported in up to 25% of 
cases of endophthalmitis.5–9

While several previous study groups have explored potential precipitating 
factors and clinical course, as it stands, there does not exist an evidence-based 

Correspondence: David N Zacks  
University of Michigan, Kellogg Eye 
Center, 1000 Wall St., Ann Arbor, MI, 
48105  
Tel +1 734-936-0871  
Email davzacks@umich.edu

submit your manuscript | www.dovepress.com Clinical Ophthalmology 2021:15 1529–1537                                                                 1529

http://doi.org/10.2147/OPTH.S302757 

DovePress © 2021 Wang et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the 

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Clinical Ophthalmology                                                                        Dovepress
open access to scientific and medical research

Open Access Full Text Article

http://orcid.org/0000-0002-0434-8878
http://orcid.org/0000-0001-7276-3013
http://orcid.org/0000-0002-5183-3817
mailto:davzacks@umich.edu
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php
http://www.dovepress.com


consensus on the risk factors that contribute to the devel-
opment of RD after endophthalmitis. Likewise, there is 
limited literature correlating examination findings at the 
time of diagnosis of endophthalmitis and infectious etiol-
ogies with RD incidence and prognosis. A few studies 
have suggested that the virulence of organisms, posterior 
capsular rupture after cataract surgery, and vitreous pro-
lapse are risk factors for the development of RD after 
endophthalmitis.5,6 Diabetes and retinal vasculitis have 
also been reported to increase the likelihood of RD after 
exogenous endophthalmitis.6,8 Though seldom mentioned, 
RD may occur as a result of membranous scar tissue 
formation even after the inflammation has subsided.10 

Unlike the majority of patients with primary, non- 
complex rhegmatogenous retinal detachment, patients 
who develop RD after endophthalmitis generally have 
a poor visual prognosis, with up to two-thirds of all 
patients achieving a best corrected visual acuity (BCVA) 
of 20/400 or less even after surgical repair.11

The purpose of this study was to assess the incidence, 
potential risk factors, and underlying mechanisms related 
to the occurrence and outcomes of RD after endophthal-
mitis in a manner that is not restricted to the etiology of 
endophthalmitis, severity of initial vision, or limited selec-
tion of operative procedure as in previous literature.5,6,8,12 

Specifically, we discuss the clinical course, virulence of 
pathogens, and visual and anatomic outcomes.

Patients and Methods
This is a retrospective, non-consecutive case series of 
patients seen at the University of Michigan/W.K. Kellogg 
Eye Center between August 2014 and May 2019. The 
Institutional Review Board of the University of Michigan 
(Ann Arbor, MI, USA) approved the research, and it con-
formed to the tenets of Health Insurance Portability and 
Accountability Act (HIPAA) and the Declaration of 
Helsinki. Patients who were included in this study were 
identified based on a review of International Classification 
of Diseases (ICD) diagnostic codes (see Supplemental 
Table). Patients with either endogenous or exogenous 
endophthalmitis alone or RD after endophthalmitis were 
included. As the study focused on the time point of RD 
after endophthalmitis, cases with RD before or concurrent 
with endophthalmitis were excluded. Only individuals 
diagnosed with retinal detachment after previously being 
diagnosed with endophthalmitis, and then undergoing 
vitreoretinal surgical repair with at least 3 months of 
documented follow-up were included in this study. The 

minimum follow-up of 3 months was set in order to best 
ascertain anatomic outcomes postoperatively.

In each case, a diagnosis of endophthalmitis was made 
based on clinical manifestations, such as eye pain, vitritis, 
loss of vision, hypopyon, red eye, periocular swelling, as 
well as review of each individual patient’s history of pre-
senting illness. Data collected included demographic infor-
mation, clinical and microbiological characteristics, and 
preoperative, perioperative, and postoperative information 
located in the electronic medical record (EMR). For cul-
ture-positive cases, microorganisms were categorized as 
less virulent (coagulase negative Staphylococcus (CoNS) 
and fungus) or more virulent (Staphylococcus aureus, 
gram-negative bacteria, Streptococcus species, and 
Bacillus species).6,11,13 Endophthalmitis cases were classi-
fied as endogenous or exogenous based on the presenting 
history, and the virulence was based on the results of 
microbiologic cultures. Endogenous endophthalmitis was 
defined as endophthalmitis in the setting of an existing 
systemic or localized organ infection that has reasonable 
potential to hematologically spread to the ocular tissues. 
Exogenous endophthalmitis was defined if occurred sub-
sequent to surgery (postoperative), intravitreal injection, 
perforating or penetrating trauma, diagnosis of corneal 
ulcer within the past 6 months or associated with 
a filtering bleb. Postoperative endophthalmitis was divided 
into two sub-types. Late-onset postoperative exogenous 
endophthalmitis was defined as those cases that presented 
more than 42 days (6 weeks) after surgery. Acute post-
operative exogenous endophthalmitis was defined as those 
cases that presented less than 42 days after surgery.9

The anatomic outcomes in this study included final 
status of retinal re-apposition and enucleation or eviscera-
tion. Visual acuity (VA) was based on the Snellen visual 
acuity, which was converted to logMAR for statistical 
analysis. Pinhole Snellen VA was used in place of best- 
corrected visual acuity due to the retrospective nature of 
this study. CF, hand motion (HM), light perception (LP) 
and no light perception (NLP) vision were converted to 
logMAR as follows: CF 1.9, HM: 2.3, LP: 2.7, NLP: 
3.0.14,15

There were 127 patients identified. Ten patients with 
RD before the diagnosis of endophthalmitis, five patients 
with concurrent RD and endophthalmitis, two patients 
with RD in the fellow eye, and two patients with follow- 
up time less than 3 months after surgery were excluded. 
This resulted in 108 endophthalmitis patients being 
included in this study, 16 of which developed RD after 

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                                                

Clinical Ophthalmology 2021:15 1530

Wang et al                                                                                                                                                            Dovepress

https://www.dovepress.com/get_supplementary_file.php?f=302757.docx
https://www.dovepress.com/get_supplementary_file.php?f=302757.docx
http://www.dovepress.com
http://www.dovepress.com


endophthalmitis. Patients who underwent enucleation or 
evisceration (N=13) were not included in the analysis of 
the final VA, as there was no record of VA on the last 
office visit. As per the Institutional Review Board (IRB) at 
The University of Michigan, informed patient consent was 
not required to review patient medical data for research. 
Moreover, given that all patient information remained de- 
identified throughout data analysis and the drafting of this 
manuscript, informed patient consent was not deemed to 
be necessary by the IRB.

GraphPad Prism 8.0.2 (San Diego, CA) software was 
utilized for statistical analyses. The Shapiro–Wilk test of 
normality was performed to select parametric/non- 
parametric test. Fisher’s exact test and Student t-test 
(paired or unpaired) were separately used to measure the 
difference between groups for categorical and continuous 
variables, with P<0.05 necessary for significance.

Results
All Cases of Endophthalmitis (n=108)
The characteristics of all patients with endophthalmitis are 
summarized in Table 1. Overall, 108 patients with 
endophthalmitis were identified, with 51% being male 
(n=55). The mean age was 67 ± 17 years (range: 1–94 
years). The mean follow-up time was 23.5 ±21.7 months 
(range: 2 days to 76 months). The etiology of endophthalmi-
tis was exogenous in 93 (86.1%) cases and endogenous in 15 
(13.9%) cases. Endophthalmitis was postoperative in 42 
(38.9%) cases, associated with intravitreal injection in 21 
(19.4%) cases, due to corneal ulcer in 17 (14.8%) cases, 
secondary to penetrating or perforating globe injury 6 
(5.6%) cases, and bleb-associated in 6 (5.6%) cases. For 
patients in the postoperative cohort, the majority was acute 
(N=27, 64.3%). The mean VA at the time of diagnosis of 
endophthalmitis was 2.0±0.8 logMAR (range: 0.2–3 
logMAR; Snellen equivalent, 20/1910 [range, 20/30-NLP]) 
with the majority of patients presenting with 20/400 or worse 
vision (N=85, 78.7%). As to lens status at the time of 
diagnosis of endophthalmitis, 63 patients were pseudophakic, 
40 were phakic, and 5 were aphakic. Sixty-five (60.2%) 
patients had primary cataract surgery, after which 3 were 
aphakic. The remaining two patients were aphakic due to 
trauma or pars plana lensectomy. Microbial cultures were 
positive in 55.6% of the patients (60/108) and CoNS was 
the most commonly observed microorganism (N=22, 
36.7%). All patients received intravitreal injection of anti-
biotics (IVAB), with the combination of vancomycin 1 mg/ 

0.1 mL and ceftazidime 2.25 mg/0.1 mL being the most 
common treatment regimen (N=89, 82.4%). Twenty-six 
patients underwent pars plana vitrectomy (PPV) in addition 
to intravitreal antibiotic treatment. The mean final VA, 
excluding the 13 cases who had enucleation/evisceration, 
was 1.2±1.0 logMAR (range: −0.1 to 3 logMAR; Snellen 
equivalent, 20/332 [range, 20/15-NLP], N=95). Post- 
treatment vision was worse than 20/400 in 40 (42.1%) 
patients. The mean final VA of patients who underwent 
both PPV and IVAB was 1.20 ± 1.10 logMAR (range, 0 to 
3 logMAR; Snellen equivalent, 20/317 [range, 20/20 to 

Table 1 Characteristics of All Patients with Endophthalmitis 
(n=108)

Characteristics Number (%)

Mean follow-up time ± SD 

(months)

23.5±21.7

Mean age ± SD (years) 67± 17

Sex Male 55 (50.9)
Female 53 (49.1)

Etiology Exogenous Postoperative 42 (38.9)

Post intravitreal injection 21 (19.4)

Corneal ulcer related 16 (14.8)
Traumatic 6 (5.6)

Filtering bleb associated 6 (5.6)

Endogenous 15(13.9)

Initial VA ≥20/400 23 (21.3)
<20/400 85 (78.7)

Lens status Pseudophakic 63(58.3)
Phakic 40(37.0)

Aphakic 5(4.6)

Ocular culture Positive 60(55.6)

Organisms

CoNS 22(36.7)
Streptococcus species 19(31.7)

MRSA 6(10)
MSSA 3(5)

Gram-negative bacteria 5(8.3)

Candida albicans 2(3.3)
Enterococcus faecalis 2(3.3)

Fusarium 1(1.7)

Treatment IVAB alone 82(75.9)

PPV+IVAB 26(24.1)

Final VA ≥20/400 55 (57.9)

<20/400 40 (42.1)

Abbreviations: VA, visual acuity; CoNS, coagulase-negative staphylococci; MRSA, 
methicillin-resistant Staphylococcus aureus; MSSA, methicillin-susceptible 
Staphylococcus aureus; IVAB, intravitreal antibiotics; PPV, pars plana vitrectomy.
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NLP], N=21), similar to 1.22±1.00 log MAR (range: −0.1 to 
3 logMAR; Snellen equivalent, 20/332 [range, 20/15-NLP], 
N=74) for patients who received IVAB alone (p=0.94).

RD After Endophthalmitis (n=16)
Sixteen patients developed RD subsequent to endophthalmi-
tis diagnosis (Table 2). The mean age of this cohort was 60 
±18 years (range: 12–87), and 9 (56.3%) patients were male. 
The incidence of RD after endophthalmitis in this study was 
14.8% (N=16/108). The frequency of RD was 11.5% (N=3/ 

26) in patients who had PPV along with IVAB, as compared 
to 15.9% (N=13/82) for patients with IVAB alone. Five 
(7.9%) patients with pseudophakia developed RD. Among 
patients who had cataract surgery before endophthalmitis, 
six (9.2%) patients developed RD. The mean follow-up time 
for all 16 cases was 22.7±19.9 (range: 1–63) months.

Three quarters of the patients with RD had exogenous 
endophthalmitis (N=12/16). Among them, 5 (41.7%) had 
postoperative endophthalmitis, including two cases (No. 
12, 16) after keratoprosthesis (KPRO), and three cases 

Table 2 Presenting Characteristics of Patients Who Developed RD Subsequent to Endophthalmitis

Case 
No.

Age Sex Etiology Lens 
Status

Ocular 
Culture

Organism Treatment [Times 
Provided/Interval (Days)]

Initial 
VA*

1 71 M Trauma Phakia Negative / IVAB (1) CF

2 43 F Endogenous (lung pleura 

abscess)

Phakia Negative / IVAB (3/6) CF

3 57 M Endogenous (meningitis) Phakia Positive CoNS IVAB (2/10) LP

4 59 M Postoperative (44 days 
after KPE/IOL)

PCIOL Negative / IVAB (1) 20/150

5 65 F Intravitreal injection 
(bevacizumab)

Phakia Positive CoNS IVAB (1) HM

6 38 M Corneal ulcer Aphakia Negative / IVAB (1) LP

7 64 F Trauma Aphakia Positive MRSA IVAB (1) HM

8 60 M Postoperative (4 days after 

KPE/IOL)

PCIOL Positive CoNS IVAB (2/2) 20/250

9 70 M Endogenous (urinary tract 

infection)

Phakia Negative / IVAB (2/1) NLP

10 52 F Corneal ulcer Phakia Positive Viridans Group 

Streptococcus
IVAB (2/2) NLP

11 78 F Postoperative (4 days after 

KPE/IOL)

PCIOL Positive CoNS IVAB (1) CF

12 67 M Postoperative (75 days 

after KPRO surgery)

PCIOL Positive Streptococcus mitis IVAB (2/2) HM
PPV

13 59 M Endogenous (unknown 

source)

Phakia Positive β-Hemolytic group 

C Streptococcus
IVAB(1) LP

14 12 F Trauma Phakia Positive Streptococcus mitis IVAB (2/12) PPV LP

15 87 F Intravitreal injection 

(ranibizumab)

PCIOL Positive Streptococcus mitis IVAB (1) HM

16 71 M Postoperative (77 days 

after keratoplasty)

Aphakia Positive Fusarium IVAB (1) LP

PPV

Notes: Lens status was at the time of endophthalmitis diagnosis. “*” means at the time of RD diagnosis. 
Abbreviations: KPE/IOL, Kelman phacoemulsification and intraocular lens implantation; KPRO, keratoprosthesis; PCIOL, posterior chamber intraocular lens; CoNS, 
coagulase-negative staphylococci; MRSA, methicillin-resistant Staphylococcus aureus; IVAB, intravitreal antibiotics; PPV, pars plana vitrectomy; CF, counting fingers; LP, light 
perception; HM, hand motions; NLP, no light perception.
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(No. 4, 8, 11) after Kelman phacoemulsification and intrao-
cular lens implantation (KPE/IOL). Three of these cases 
(No. 4, 12, 16) were defined as late-onset postoperative 
endophthalmitis, as their endophthalmitis occurred 44, 75, 
and 77 days after ocular surgery, respectively. Of the remain-
ing seven exogenous endophthalmitis cases with subsequent 
RD, 2 (12.5%) developed endophthalmitis after intravitreal 
injection, three developed endophthalmitis after open globe 
injury, and two others were secondary to corneal ulceration. 
In the four patients with endogenous endophthalmitis and 
subsequent RD, the source of endogenous infection was 
attributed to MRSA bacteriemia from a presumed primary 
pulmonary focus (No.2), Streptococcus bacteremia from 
meningitis (No. 3), urinary tract infection with negative 
culture (No.9), and Streptococcus bacteremia from an 
unknown source (No. 13).

Potential risk factors related to RD after endophthalmitis 
were aphakia (p=0.014) and the presence of posterior syne-
chiae (PS) (p=0.023) (Table 3). The presence of pseudopha-
kia (p=0.026) was higher in the endophthalmitis alone group. 
The median time to develop RD after endophthalmitis was 27 
days (range: 1–581 days, IQR: 25.3). Thirteen (81.3%) cases 
of RD occurred less than 2 months after the diagnosis of 
endophthalmitis. Two patients (No. 13, 16) developed RD 
between 2 and 4 months after endophthalmitis. Only one 
patient (No. 7) developed RD over 1 year from the time of 

endophthalmitis, and this patient had a complicated ocular 
history of KPRO and anterior scleritis with scleral thinning.

Eleven patients (68.8%) in the RD cohort had positive 
ocular cultures, nine of which came from exogenous cases. 
Five cultures demonstrated less virulent pathogens with 
CoNS accounting for 4 cases (36.4%) and Fusarium 
accounting for the other (9.1%). The remaining six posi-
tive ocular cultures grew Streptococcus species (N=5, 
45.5%) and MRSA (N=1, 9.1%).

Most of the patients (N=13, 81.3%) were treated pri-
marily with IVAB alone. One (7.7%) patient received 
IVAB three times in 6 days, and four (30.8%) other 
patients received antibiotic injections twice. Three 
(17.6%) patients had PPV in addition to IVAB. 
Additionally, one patient (No. 8) received an intravitreal 
injection of dexamethasone 400 mcg/0.1mL.

Rhegmatogenous retinal detachment (RRD) was the 
most common type of RD (N=8, 50%) followed by trac-
tional retinal detachment (TRD) (N=6, 37.5%). One 
(6.25%) patient had an exudative retinal detachment 
(ERD) and another patient (6.25%) had a combined 
TRD/RRD. The macula was detached at the time of RD 
diagnosis in six eyes (38%). Seven (43.8%) patients had 
no surgical intervention for RD: one had an ERD and 6 
patients opted to not undergo surgery. For those who 
underwent surgical repair for RD (N=9, 56.3%), eight 

Table 3 Potential Factors Related to Occurrence of RD After Endophthalmitis

Potential Factor RD Occurrence (%) P value

All Patients (n=108)

RD (n=16) No RD (n=92)

Phakic status (at the time of endophthalmitis) Pseudophakia 5(31.3) 58(63.0) 0.026
Aphakia 3(18.8) 2(2.2) 0.023

Phakia 8(50.0) 32(34.8) 0.42

Posterior synechia 7(43.8) 14(15.2) 0.014

Initial VA ≤LP 7(43.7) 23(25.0) 0.14

>LP 9(56.3) 69(75.0)

Hypopyon 11(68.8) 57(62.0) 0.78

PVD 7(43.8) 44(47.8) 0.79

Positive culture Virulent 6(54.5) 29(59.2) >0.99
Less virulent 5(45.5) 20(40.8)

PPV for endophthalmitis 3(18.8) 24(26.1) 0.76

Notes: P value was from Fisher’s exact test. P<0.05 was considered statistically significant. 
Abbreviations: APD, afferent pupillary defect; AMD, age-related macular degeneration; CD, choroidal detachment; ERM, epiretinal membrane; PVD, posterior vitreous 
detachment; PVR, proliferative vitreoretinopathy.
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(88.9%) underwent PPV alone and one (11.1%) underwent 
PPV combined with a scleral buckle (SB). Two patients 
(No. 4, 8) required more than one surgery to achieve 
anatomic success, and one patient (No.1) who underwent 
repair did not achieve anatomic success and ultimately 
underwent enucleation. The rate of final retinal re- 
apposition was 56.3% (n=9/16) (Table 4).

The mean presenting VA at the time of RD diagnosis was 
2.2±0.9 logMAR (range: 0.2–3; Snellen equivalent: 20/2891, 
[range: 20/150-NLP]; N=16) with 14 patients (87.5%) hav-
ing a VA less than CF. The mean final VA was 1.3±1.2 
logMAR (range: −0.1 to 3 logMAR; Snellen equivalent: 
20/418, [range: 20/15-NLP]; N=11) in patients with RD 

after endophthalmitis (excluding the 5 patients who under-
went enucleation or evisceration), with final VA of 20/400 or 
better in 6 (54.5%) patients. After treatment for RD, hypot-
ony (IOP ≤5mmHg) developed in 3 (18.8%) patients, while 2 
patients developed glaucoma or ocular hypertension. In addi-
tion, three (18.8%) patients developed proliferative vitreor-
etinopathy (PVR) after RD diagnosis.

Comparison of Outcomes in RD After 
Endophthalmitis (n=16) versus 
Endophthalmitis Alone (n=92)
Five patients (31.3%) with RD after endophthalmitis even-
tually underwent enucleation or evisceration, compared to 

Table 4 Treatment Strategies and Outcomes for RD After Endophthalmitis

Case 
No.

RD 
Type

Macula 
Status

Primary 
Surgery

Numbers of 
Surgeries for RD

Other Ocular Surgery 
After RD Diagnosis

Follow-Up 
Time 

(Months)

Anatomic 
Success  
(Y/N)

Final VA

1 TRD On PPV 1 CE/IOL 13 N Enucleation

2 RRD Off PPV 1 CE/IOL 10 Y 20/60
YAG capsulotomy

3 RRD/ 

TRD

Off PPV 1 Lysis of PS and PM 9 Y HM

4 RRD On LR 3 None 14 Y 20/15

5 RRD On PPV+SB 1 Intravitreal injection of 

aflibercept

63 Y 20/60

6 ERD On None 0 PKP and gluing 20 Y HM

7 TRD On None 0 Lid surgery for ptosis 20 N 20/80

8 RRD Off PPV 2 None 54 Y 20/25

9 TRD On None 0 None 9 N Enucleation

10 TRD On None 0 None 16 N Enucleation

11 RRD Off PPV 1 None 57 Y HM

12 TRD Off None 0 CTLC 23 N NLP

13 RRD On PPV 1 TKP/PKP/Pupillary 

Membranecto-my/SO 

removal

42 Y 20/40

14 RRD On None 0 Lensectomy 5 N Evisceration

15 RRD On PPV 1 Intravitreal Injection of 

Aflibercept DSAEK

7 Y LP

16 TRD Off None 0 None 1 N Enucleation

Abbreviations: RRD, rhegmatogenous retinal detachment; TRD, tractional retinal detachment; ERD, exudative retinal detachment; PPV, pars plana vitrectomy; SO, silicon 
oil; LR, laser retinopexy; SB, scleral buckle; CE/IOL, cataract extraction with insertion of intraocular lens; YAG, yttrium–aluminum–garnet laser; PS, posterior synechiae; PM, 
pupillary membranes; CTLC, contact transscleral laser cyclophotocoagulation; PKP, penetrating keratoplasty; TKP, temporary keratoprosthesis; DSAEK, Descemet’s 
stripping automated endothelium keratoplasty; HM, hand motion; CF, count fingers; LP, light perception; NLP, no light perception.
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eight patients (8.7%) with endophthalmitis alone (p=0.024). 
In the endophthalmitis alone cohort, VA was significantly 
improved after treatment compared to baseline, with mean 
initial and final VA of 1.9±0.8 logMAR and 1.2±1.0 logMAR 
(p<0.0001), respectively. The mean initial and final VA of the 
RD cohort was 1.9±0.9 logMAR and 1.3±1.2 logMAR 
(p=0.07), respectively, demonstrating an improvement. 
There was no significant difference in the mean final VA 
for endophthalmitis patients with or without RD who did not 
undergo enucleation or evisceration (p=0.73).

Discussion
Infectious endophthalmitis is a rare but serious ophthalmic 
emergency that may result in a poor visual outcome and 
permanent loss of vision. A major determinant for the 
prognosis of endophthalmitis is timely diagnosis that facil-
itates early intervention.16 However, despite early recogni-
tion of the infection and treatment with IVAB, the disease 
may progress and contribute to the formation of RD.

The most serious ocular sequala of endophthalmitis is 
the need to remove the eye or the intraocular contents. In 
this series, 8.7% of patients with endophthalmitis alone 
underwent enucleation or evisceration. However, in 
patients with RD, this rate was a significantly higher at 
31.3%, confirming the inferior outcomes of patients who 
had RD secondary to endophthalmitis.

The incidence of RD after endophthalmitis was 14.8% 
in this series, which is within the range reported in pre-
vious series in the literature (8.3%–25%) over the past 35 
years.5–9 The possibility that patients might have predis-
posing factors before the diagnosis of RD was considered 
here. Aphakia was associated with RD formation in this 
study, which is consistent with previous literature.17–19 

Patients with aphakia might have a higher risk of retinal 
tears and RD, probably due to posterior capsular rupture 
and vitreous loss during lens removal. The rate of pseudo-
phakia in the RD group was consistent with previous 
literature.20–22 Interestingly, the presence of pseudophakia 
was higher in the endophthalmitis alone group, with only 
9.2% of the patients who had cataract surgery before 
endophthalmitis later developing an RD. We do not sug-
gest that pseudophakia was protective against the forma-
tion of RD. Rather the difference between our results and 
those of previous reports23–25 might be due to different 
characteristics of the study population.

Severity of intraocular inflammation at the time of 
endophthalmitis diagnosis likely contributes to the risk of 
developing RD. Interestingly, the presence of hypopyon or 

the virulence of the organism did not correlate with RD 
formation in this study. However, we interestingly find the 
presence of PS was significantly higher in the RD group as 
compared to the endophthalmitis alone group. The finding 
that PS but not hypopyon is associated with RD after 
endophthalmitis, in conjunction with the finding that 
some patients developed retinal detachment several 
months after completing antibacterial treatment, suggests 
that chronic inflammation persisting beyond the infectious 
window of endophthalmitis may be involved in the patho-
physiology of late retinal detachment.26

Another potential contributor to the development of 
RD is the invasive nature of the intraocular procedures 
such as IVAB and PPV used for treating endophthalmitis.5 

These procedures can cause iatrogenic retinal breaks that 
may precipitate or predispose patients to the development 
of RD. It has been suggested that a “jet stream” effect 
induced by intravitreal injection could create a retinal tear, 
especially in patients who have undergone vitrectomy.5 

The “jet stream” effect happens when high velocity of 
fluid stream from the needle damages fragile retina with 
no vitreous cushion. However, the frequency of RD was 
11.5% in patients who received both PPV and IVAB com-
pared to 15.9% in the IVAB alone group in this study, 
which suggested this “jet stream” effect had minimal 
effect in this cohort of patients.

In the current study, the anatomic and functional out-
comes for RD after endophthalmitis was poor. Nearly one- 
third patients required enucleation or evisceration. The 
final VA was 20/400 or better in only 37.5% who did not 
undergo enucleation or evisceration. This was similar to 
the 39.7% observed by Dave et al.12 Initial and final mean 
VA in this series were 1.93±0.97 logMAR and 1.32±1.18 
logMAR, respectively, compared to 1.50±0.66 logMAR 
and 1.35±0.70 logMAR in that study. The mean final VA 
in the two cohorts was similar, reflecting the generally 
poor functional outcomes of RD after endophthalmitis. 
The better initial VA in Dave et al may have resulted 
from the exclusion of inoperable eyes to evaluate silicone 
oil in RD repair, which usually had poor initial VA. Dave 
et al noted that the final reattachment was successful in 
62.5% of cases, while either enucleation/evisceration or 
the final VA lower than CF occurred in 62.5% of cases. 
The fact that patients still had poor VA even with reat-
tached retina, which was consistent with the 
Endophthalmitis Vitrectomy Study (EVS),8 demonstrated 
that the ocular damage to retinal cells caused by severe 
inflammation might be irreversible.

Clinical Ophthalmology 2021:15                                                                                             submit your manuscript | www.dovepress.com                                                                                                                                                                                                                       

DovePress                                                                                                                       
1535

Dovepress                                                                                                                                                            Wang et al

http://www.dovepress.com
http://www.dovepress.com


A key limitation of our study was its retrospective nature. 
As a result, there were inherent differences in management 
protocol and baseline characteristics among subjects. The 
relative rarity of endophthalmitis and especially RD after 
endophthalmitis caused statistical analysis between many 
subgroups to be unfeasible or underpowered due to inade-
quate sample size within the groups. Additionally, the fact 
that this study is not restricted to the etiology of endophthal-
mitis or is limited only to select ophthalmic procedures or 
surgeries introduces a number of unmeasured variables that 
can not be reasonably quantified. Furthermore, the exclusion 
of patients with follow-up time less than 3 months after 
surgery for RD has the potential to lead to surveillance 
bias, as those with RD repair may have a longer observation 
period than some of those with endophthalmitis alone.

Conclusion
In summary, RD after endophthalmitis is often associated 
with poor anatomic and visual outcomes. Our data demon-
strate that the presence of aphakia and posterior synechiae 
are associated with the development of RD after 
endophthalmitis. Enucleation or evisceration occurred in 
approximately one-third of cases of RD after endophthal-
mitis, highlighting the high rate of poor anatomic and 
functional outcome despite intervention.
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