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Background: The purpose of this study was to examine the baseline echographic features 

in culture-positive and culture-negative endophthalmitis and to correlate these echographic 

features with final visual outcomes.

Methods: We identified a retrospective noncomparative case series of patients with a clinical 

diagnosis of endophthalmitis and a baseline echographic examination between 1996 and 2010 

at a single institution. Graded echographic features studied included: dense, moderate, and 

mild vitreous opacities; marked, moderate, and mild vitreous membranes; retinal detachment; 

and choroidal detachment. These were compared between culture-negative, coagulase-negative 

staphylococci, and other culture-positive cases of endophthalmitis, and were correlated with 

final visual outcomes.

Results: Of 149 patients reviewed, 60 were culture-negative, 26 grew coagulase-negative 

staphylococci, and 60 grew other culture-positive species. Three had multiple culture isolates. 

The presence of dense, moderate, and mild vitreous opacities, marked, moderate, and mild 

vitreous membranes, retinal detachment, and choroidal detachment was not significantly different 

between the three groups (P = 0.86, P = 0.56, P = 0.34, P = 0.45, respectively). The presence 

of advanced echographic features of dense vitreous opacities, marked vitreous membranes, 

retinal detachment, and choroidal detachment was correlated with poorer visual acuity outcomes 

(P = 0.005, P = 0.0001, P , 0.0001, and P , 0.0001, respectively).

Conclusion: No correlation could be made between echographic features and the organism. 

The presence of advanced echographic features, such as dense vitreous opacities, marked 

vitreous membranes, retinal detachment, and choroidal detachment, was correlated with worse 

visual outcomes.
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Introduction
Endophthalmitis results from an infectious organism gaining access to the eye via a 

variety of etiologies. In order to achieve the optimal treatment outcome, this sight-

threatening condition requires prompt diagnosis and institution of the most effective 

treatment. Because the opacified media frequently prevents detailed visualization of 

the posterior segment, use of echography is often necessary. Echographic features 

in combination with clinical presentation aid in the diagnosis and influence clinical 

decision-making. Echographic features reported to be associated with endophthal-

mitis include vitreous opacities, vitreous membranes, retinal detachment, subhyaloid 

opacities, subretinal opacities, choroidal detachment, fundus thickening, and signs 

of orbital inflammation.1 The current study evaluated the echographic features of a 
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series of patients with endophthalmitis at a university referral 

center.

Materials and methods
The current study was an institutional review board-approved 

retrospective, noncomparative case series identified from 

1996 to 2010 at Bascom Palmer Eye Institute (BPEI). The 

echography department database was reviewed to identify 

patients with clinically suspected endophthalmitis who 

underwent an echography examination. Only patients who 

had an intraocular culture specimen obtained by anterior 

chamber aqueous paracentesis, vitreous tap at the bedside, 

or during vitrectomy were included. The medical records as 

well as the archived microbiological culture results for these 

patients were reviewed.

Standardized echography was performed on all study 

patients by staff of the BPEI echography department. V2 

and V3 units (Ellex Medical Lasers Ltd, Adelaide, Australia) 

were used for standardized diagnostic A-scan and contact 

B-scan echography. Echography performed on the day of 

presentation or the first echography performed after initial 

presentation was considered to be the baseline examination. 

Baseline echographic features documented included: absent, 

mild, moderate, and dense vitreous opacities; absent, mild, 

moderate, and marked vitreous membranes; posterior vitre-

ous detachment; retinal detachment; subretinal opacities; 

choroidal detachment; degree of fundus thickening; and any 

additional echographic features noted by the echographer. 

The echographic examinations and interpretations were per-

formed by certified echography technicians and confirmed 

by a physician.

The patient data collected included: baseline demographic 

features, including patient gender and age; presenting visual 

acuity, intraocular pressure, presence of pain and hypopyon, 

and etiology of endophthalmitis; echographic findings as 

characterized above; culture isolates; initial and subsequent 

management; and time between treatment and echographic 

examination. In addition to initial visual acuity, visual acuity 

at months 1, 3, 6, and 12, along with the last known visual 

acuity were recorded. Final visual acuity was defined as 

visual acuity at 12 months or last recorded, whichever came 

earlier.

Intraocular samples for microbiological diagnosis were 

obtained by standard anterior chamber aqueous paracentesis, 

vitreous tap at the bedside, or during vitrectomy. During 

vitrectomy, either the undiluted vitreous sample or vitre-

ous wash from the vitrectomy cassette were submitted. The 

samples were cultured in a standard fashion using blood 

agar, chocolate agar, Sabouraud agar, Lowenstein–Jensen 

agar, or thioglycolate broth. Each positive culture was 

recorded separately. For analysis, the cases were divided 

in three groups, ie, culture negative, coagulase-negative 

staphylococci, and other culture-positive cases. Three 

patients with multiple culture isolates were excluded when 

analyzing the relationship between echographic features and 

microbiological outcomes.

A standard logMAR scale was used for the statistical 

analysis. Patients with count fingers visual acuity were 

assigned a logMAR value of 2.3, hand motion 2.6, light percep-

tion 3.0, and no light perception 4.0.2 Eyes that were enucle-

ated or eviscerated were considered to be no light perception. 

P , 0.05 was deemed to be statistically significant.

Results
Review of the echography department database identified 

149 patients with clinically suspected endophthalmitis 

who underwent echography. Of these, 89 were intraocular 

(vitreous or anterior chamber) culture-positive and 60 were 

culture-negative.

Baseline clinical features
Of the 149 patients, 78 were female and 71 were male. The 

mean age at presentation was 66 years. Mean visual acuity 

was 2.7 logMAR (hand motion to light perception) and 

median visual acuity was 2.6 logMAR (hand motion). Mean 

intraocular pressure was 19 mmHg. Pain was reported by 103 

(69%) patients and hypopyon was documented in 104 (70%). 

Endophthalmitis occurred after cataract surgery in 50 patients 

(33.6%), after glaucoma filtration surgery in 23 (15.4%), after 

penetrating keratoplasty surgery in 18 (12.1%), after trauma 

in 17 (11%), and after intravitreal injection in seven (4.7%). 

Endophthalmitis of endogenous origin was documented in 19 

cases (12.8%). In addition, 12 cases were associated with cor-

neal ulcer, one with orbital cellulitis, and two were of unknown 

cause. As initial management, tap and inject was performed 

in 111 patients (74.5%), primary pars plana vitrectomy in 21 

(14%), and primary evisceration or enucleation in 16 (11%) 

(Table 1). The initial treatment in one patient is unknown. 

Mean final visual acuity was 2.6 logMAR (count fingers) and 

the median was 2.7 logMAR (hand motion).

Echography in culture-negative, 
coagulase-negative staphylococci,  
and other culture-positive cases
The echographic features studied included vitreous opaci-

ties, vitreous membranes, retinal detachment, and choroidal 
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detachment (Figure 1). These features were correlated with 

three groups of microbiological isolates, ie, culture-negative 

(n = 60), coagulase-negative staphylococci (n = 26), and other 

culture-positive species (n = 60).

In culture-negative samples (n = 60), 26 patients (43.3%) 

had dense vitreous opacities and 25 (41.7%) had marked vit-

reous membranes. Posterior vitreous detachment was present 

in 13 patients (21.7%), retinal detachment in 21 (35%), and 

choroidal detachment in 11 (18.3%) (Figure 2 and Table 2). 

Mean and median final visual acuities were 2.1 logMAR 

(2/200 to 1/200) and 2.75 logMAR (hand motion to light 

perception), respectively (Table 3).

Eighty-nine patients had culture-positive endophthalmitis. 

In three cases, two organisms grew from the same sample, 

and these were excluded from the analysis. The remaining 

86 cases were analyzed by microbial isolate and echo-

graphic findings. These cases included coagulase-negative 

staphylococci (n = 26), fungal species (n = 10), streptococcal 

species (n = 8), methicillin-sensitive Staphylococcus aureus 

(n = 6), Pseudomonas aeruginosa (n = 6), Enterococcus 

faecalis (n = 5), Bacillus cereus (n = 5), methicillin-resistant 

Staphylococcus aureus (n = 3), Serratia marcescens (n = 3), 

Klebsiella pneumoniae (n = 2), Enterobacter cloacae 

(n = 2), Propionibacterium acnes (n = 2), Stenotrophomonas 

maltophilia (n = 1), coagulase-positive Staphylococcus 

intermedius (n = 1), Proteus mirabilis (n = 1), Pantoea 

agglomerans (n = 1), Mycobacterium chelonae (n = 1), 

Morganella morganii (n = 1), Haemophilus influenzae 

(n = 1), and Corynebacterium aquaticum (n = 1).

The presence of echographic features was documented 

for each organism studied, but given the small number of 

specific isolates, the culture-positive organisms were divided 
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Figure 1 Representative echographic features of (A) dense vitreous opacities with 
retinal and choroidal detachment, (B) marked vitreous membranes, (C) retinal 
detachment with retinal opacities, and (D) choroidal detachment (with retinal 
opacities).
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into two groups, ie, coagulase-negative staphylococci and 

other culture-positive organisms.

Of 26 coagulase-negative staphylococci cases, 15 (57.7%) 

had dense vitreous opacities. Marked membranes were 

present in nine (34.6%). Posterior vitreous detachment was 

documented in seven (26.9%) cases. Retinal detachment was 

seen in eight (30.8%) and choroidal detachment in seven 

(26.9%) (Figure 2 and Table 2). The mean and median final 

visual acuities were 1.4 logMAR (8/200) and 1.3 logMAR 

(20/400), respectively (Table 3).

In other culture-positive cases (n = 60), 31 (51.7%) 

had dense vitreous opacities. Marked vitreous membranes 

were present in 20 (33.3%). Posterior vitreous detach-

ment was present in 12 (20%). Retinal detachment was 

documented in 15 (25%) and ciliochoroidal detachment 

in 17 (28.3%) patients (Figure 2 and Table 2). Mean and 

median visual acuity was 2.1 logMAR (2/200 to 1/200) and 

2.7 logMAR (hand motion), respectively (Table 3).

When comparing the presence of baseline echographic 

findings of dense, moderate, mild, and absent vitreous 

opacities among culture-negative cases, coagulase-negative 

staphylococci, and other culture-positive species, there were 

no significant differences found between the three groups 

of microbiological isolates (P = 0.86, Kruskal–Wallis test). 

Similarly, no differences were found between the three groups 

when comparing the presence of marked, moderate, mild, and 

absent vitreous membranes (P = 0.56, Kruskal–Wallis test). 

The rates of retinal detachment in the three groups showed 

no statistically significant differences (P = 0.34, Chi-square, 

partition test). Further, there was no statistically significant 

difference between the three groups for presence of choroidal 

detachment (P = 0.45, Chi-square, partition test). Coagulase-

negative staphylococcai species had the best visual acuity 

outcome of the three groups of microbiological isolates 

(P = 0.013, analysis of variance).

Correlation between echographic 
features and visual acuity outcome
The final visual acuity outcome was known in 148 patients. 

This was poor overall, with a mean visual acuity of 

1.9 logMAR (3/200 to 2/200) and a median of 2.7 logMAR 

(hand motions). The presence of characteristic echographic 

features was correlated with the final visual outcome.

In patients with dense vitreous opacities (n = 74), mean 

final visual acuity was 2.2 logMAR (2/200 to 1/200), which 

was significantly worse than in patients with moderate, or 

mild opacities (n = 74) who had a final mean visual acuity of 

1.75 logMAR (4/200 to 3/200, P = 0.005, t-test, Figure 3). No 

patients with absent vitreous opacities were identified. Overall, 

more advanced opacities were associated with worse final visual 

acuity (P = 0.0052, Spearman’s correlation coefficient).

Similarly, final visual acuity in the 56 patients with 

marked vitreous membranes was signif icantly worse 

than in the 92 patients with moderate, mild, or absent 

vitreous membranes (2.4 logMAR [1/200 to count 

fingers] and 1.75 logMAR [4/200 to 3/200], respectively, 

Dense vitreous opacities

70.0

43.3

Culture neg Coag neg staph spp Culture pos

57.7
51.760.0
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26.9
28.3

Marked vitreous membranes

45.0

40.0
35.0

30.0
25.0

20.0

15.0
10.0
5.0

0.0

41.7

Culture neg Coag neg staph spp Culture pos

34.6 33.3

Figure 2 Advanced echographic features among culture-negative, coagulase-negative staphylococci, and other culture-positive endophthalmitis. Percentage of dense vitreous 
opacities (A), marked vitreous membranes (B), retinal detachment (C), and choroidal detachment (D) in culture-negative endophthalmitis cases, in coagulase-negative 
staphylococci, and other culture-positive endophthalmitis cases. 
Abbreviation: coag neg staph spp, coagulase-negative staphylococci.
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P = 0.0001, t-test). As with the vitreous opacities, the more 

advanced the degree of vitreous membranes, the poorer 

the final visual acuity was noted (P , 0.0001, Spearman’s 

correlation coefficient, Figure 3).

When cases with retinal detachment (n = 43) were 

compared with those without (n = 105), there was a sta-

tistically significant difference in final mean visual acuity 

(2.5 logMAR [1/200 to count fingers] and 1.8 logMAR 

[3/200], respectively, P , 0.0001, t-test, Figure 3).

The presence of choroidal detachment (n = 34) resulted 

in a mean final visual acuity of 2.4 logMAR (1/200 to count 

fingers) that was significantly worse when compared with the 

114 cases in which no choroidal detachment was documented 

(mean final visual acuity 1.9 [3/200 to 2/200], P = 0.0038, 

t-test, Figure 3).
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Figure 3 Advanced echographic features and visual acuity outcomes. 
Notes: Statistically significant difference in final visual acuity (logMAR) in cases 
with dense as compared with moderate or mild vitreous opacities, marked as 
compared with moderate, mild, or no vitreous membranes, with and without retinal 
detachment, and with and without choroidal detachment. 
Abbreviations: VA, visual acuity; VO, vitreous opacities; VM, vitreous membranes; 
RD, retinal detachment; CD, choroidal detachment.

Table 3 Visual acuity in among culture-negative, coagulase-negative 
staphylococci species, and other culture-positive endophthalmitis; 
final mean and median visual acuities in culture-negative 
endophthalmitis cases, in coagulase-negative staphylococci, and 
other culture-positive endophthalmitis cases

Mean final  
visual acuity

Median final  
visual acuity

Culture negative 2/200 to 1/200 HM to LP
Coagulase negative  
staphylococci

8/200 20/400

Culture positive 2/200 to 1/200 HM

Abbreviations: HM, hand motion; LP, light perception.
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Discussion
The echographic features of endophthalmitis have been 

described previously.1,3–6 Ophthalmic echography is a valu-

able diagnostic adjunct to opaque media in patients with 

clinically suspected endophthalmitis. In the Endophthalmitis 

Vitrectomy Study, echography was performed to determine 

if choroidal detachment, retinal detachment, or both, were 

present when the ocular media precluded direct visualization 

of the posterior pole.7 However, the question remains as to 

whether the findings seen on initial echographic examina-

tion can aid the physician in more than a binary fashion in 

terms of increasing or decreasing suspicion for infectious 

endophthalmitis.

Previous studies correlating the initial echographic find-

ings in infectious endophthalmitis with visual prognosis 

and causative microorganisms have not been conclusive. 

In one study that examined 137 eyes with 102 positive 

cultures, the authors noted that an echographically clear 

vitreous may be suggestive of early streptococcal or 

culture-negative endophthalmitis. Severe vitreous opaci-

ties, vitreous membranes, and complete posterior vitreous 

detachment appeared more likely to be found in streptococ-

cal endophthalmitis. Choroidal detachment occurred more 

commonly in Gram-negative endophthalmitis. The authors 

concluded that ocular echography is of limited usefulness in 

the diagnosis of infectious endophthalmitis because none of 

the findings were specific.8 Another study examined 28 eyes 

and showed that the presence of dense vitreous opacities 

in endophthalmitis associated with cataract surgery was 

correlated significantly with isolation of Staphylococcus 

aureus and Pseudomonas aeruginosa.9

Coagulase-negative staphylococci are the most frequent 

microbial isolates in culture-positive endophthalmitis.10 In 

the current study, coagulase-negative staphylococci had 

the best visual outcome as compared with culture-negative 

and other culture-positive endophthalmitis. However, when 

the presence of dense vitreous opacities, marked vitreous 

membranes, retinal detachment, and choroidal detachment 

was compared between the three groups, no difference was 

found. On the other hand, the presence of dense vitreous 

opacities, marked vitreous membranes, retinal detachment, 

and choroidal detachment correlated with worse final visual 

acuity. This indicates that, although the presence of these 

advanced echographic findings correlates with worse visual 

prognosis, no correlation can be made with the possible 

causative organism.

A limitation of this study is its relatively small sample 

size. Further, not all patients with suspected  endophthalmitis 

undergo echography. Clinically complicated cases are more 

likely to undergo echographic examination. Therefore, the 

sample studied might not have encompassed all patients 

with endophthalmitis, in particular missing those with milder 

presentation, less virulent organisms, and less advanced echo-

graphic findings. Moreover, the examinations are performed 

by different echography department technicians. Echographic 

pattern recognition is frequently difficult because of the 

rapidly changing anatomic patterns that may accompany 

endophthalmitis.4,5 In the current study, of 59 culture-negative 

patients for whom data were available, the mean interval 

between treatment and initial ultrasound was 0.8 days (median 

0 days). In 85 culture-positive patients for whom these data 

were available, the mean interval between treatment and 

initial ultrasound was 1.4 days (median 0 days). Partial or 

complete vitreous face separations as well as neurosensory 

retina and choroidal separation patterns are often encountered, 

and difficult to recognize within significant reflective tissue. 

Further, it is often difficult to interpret echographic findings, 

because of the wide range of acoustic impedance mismatch 

within vitreous cavity tissues, dependent upon inflammatory 

reaction. Patterns seen during echographic examination range 

from barely visible, mildly reflective spot and dot-like images, 

to extensive, elaborate, and strongly reflective vitreous con-

glomerations appearing as veil-like sheets or curtains, which 

are almost “membranous” in form.4–6,11 In the current study, 

we graded the appearance of vitreous opacities (dense, mod-

erate, mild, none) and membranes (marked, moderate, mild, 

none). It is important to remember to compare the affected 

eye with the uninvolved eye using real-time kinetic evaluation 

and observe “normal” vitreous movement.12

Echography patterns coupled with clinical history and 

ophthalmic examination lend credence to an echography 

pattern diagnosis consistent with endophthalmitis. It is 

important to bear in mind that intraocular reflections are 

those of acoustic impedance tissue mismatch and not 

cellular pathology. Echography patterns alone are not 

pathognomonic of a causative organism, but advanced 

echographic features are associated with poorer visual 

outcome.
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