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Pediatric Infectious Endophthalmitis: A 271-case
Retrospective Study at a Single Center in China
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Background: Pediatric infectious endophthalmitis is a serious sight-threatening disease for children. The purpose of this study was to
investigate the etiology, microbiological spectrum, and visual outcomes of infectious endophthalmitis in children at a single institution
in China.

Methods: It is a retrospective study of the medical records of all patients under 14 years of age with histories of infectious
endophthalmitis, treated at a single institution from January 1, 2009 to January 1, 2015. The clinical characteristics, etiology,
microbiological spectrum, and management, as well as the visual outcomes, were analyzed. The Kappa test and Chi-square test were
used in the statistical evaluation.

Results: A total of 271 children were identified, with a mean age of 5.61 £2.93 years (range 5 months to 14 years). Ocular trauma (94.8%)
and previous ocular surgery (3.0%) were the most common etiologies. Overall, 147 (54.2%) cases had positive cultures, and 176 organisms
were isolated from these patients. A single species was isolated in 120 (81.6%) cases, with multiple organisms in 27 (18.4%) cases, and the
most commonly identified organisms were coagulase-negative Staphylococcus and Streptococcus species, comprising 29.5% and 26.8%
of the isolates, respectively. Moreover, of 176 isolates, 142 (80.8%) were Gram-positive organisms, 23 (13.0%) were Gram-negative
organisms, and 11 (6.2%) were fungi. The final visual outcomes were 20/200 or better in 66 (24.4%) eyes, counting fingers to 20/200
in 34 (12.5%), hand motions in 30 (11.1%), light perception in 33 (12.2%), no light perception in 32 (11.8%), and 9 (3.3%) eyes were
enucleated or eviscerated. The visual outcomes were not available in 67 (24.7%) patients.

Conclusions: Penetrating ocular trauma is the most frequent cause of pediatric endophthalmitis in China. Streptococcus and Staphylococcus
species are the most commonly identified organisms in exogenous pediatric endophthalmitis whereas Fusarium species are commonly
seen in endogenous endophthalmitis. In this research, in spite of aggressive management with antibiotics and vitrectomy, the visual
prognosis was found to be generally poor.
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INTRODUCTION Worldwide, infectious endophthalmitis is an important cause
of blindness. However, it is not as common in the pediatric
age group as in adults, and less research has been devoted to
this group. Available literature on pediatric endophthalmitis
is scarce, especially for large sample studies. Thordsen
et al.! reported 16 cases of pediatric endophthalmitis in
2008, and Al-Rashaed et al.®! reported 49 cases of pediatric
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condition that results in visual impairment and blindness in
a high percentage of cases. It can cause great suffering and
economic burden to the children’s families. Endophthalmitis
has been reported in approximately 4.0% to 30.0% of
open-globe injuries and might be more prevalent in
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endophthalmitis in 2006. We carried out a 271-case
retrospective study on this condition. In this study, we described
the etiology, microbiological spectrum, management, and
visual outcomes of infectious endophthalmitis in children at
a single institution in China during the past six years, aiming
to improve the diagnosis, treatment, and final visual prognosis
of this unique set of patients.

MeTtHoDS

This was a retrospective, noncomparative case series.
In this study, we reviewed all of the medical records of
patients under 14 years of age, with diagnoses of infectious
endophthalmitis, treated at a single institution from January
1, 2009 to January 1, 2015. This study was approved by the
ethics committee of the same institution.

The diagnosis of infectious endophthalmitis was based
on patient histories, ophthalmic examinations, and
supplementary examinations. The cases were divided into
posttraumatic group (n = 257), postoperative group (n = 8),
endogenous group (n = 2), infectious corneal ulcer group
(n=1), and agnogenic group (n = 3) with regard to etiology.

Information was extracted from both inpatient and outpatient
records, including patient’s age and gender, etiology, the time
of primary hospitalization and initial treatment regimen,
clinical symptoms and signs, vitreous and aqueous culture
results, follow-up treatment, and final visual acuity (VA).

The vitreous and aqueous samples were obtained via either
needle aspiration or pars plana vitrectomy (PPV), and the
specimens were sent to the Microbiology Department
for direct smears and cultures. All the patients received
immediate intravenous and topical antibiotics as required,
and further drug treatment was guided by the culture results.
Intravitreal antibiotic injections were given to most patients
as soon as possible. A PPV was considered if there was
significant deterioration within 24 h, or if there was no
therapeutic response within 48 h after the first intravitreal
antibiotic injection. Moreover, a concurrent intravitreal
injection of sensitive antibiotics could be administered at
the same time. Early PPV was required in cases with the
existence of an intraocular foreign body (IOFB), traumatic
retinal detachment, displacement of the lens, and so on.
Moreover, the organisms were divided by virulence type
into nonvirulent coagulase-negative Staphylococcus,
Corynebacterium, and Propionibacterium, with the other
cultured organisms considered to be virulent.

Statistical analysis

The statistical analysis was performed with SPSS
software (version 17.0; SPSS, Inc., Chicago, IL, USA),
and descriptive statistics were obtained to determine the
proportions. Continuous variables were expressed as
mean =+ standard deviation (SD). The Kappa test was used
to evaluate the consistency between the direct smears and
culture results of the specimens. The differences in the
culture positivity in different years were also investigated
using the Chi-square test. Moreover, the Chi-square test was

used to evaluate the visual prognoses in different groups
and to determine whether there was a relationship between
the virulence of organism and visual prognosis. A value of
P < 0.05 was considered statistically significant when the
association between two groups was investigated. There
were significant statistic differences between any two of the
three groups if P <0.0167.

ResuLts

Clinical characteristics

Overall, 271 eyes of 271 children were identified
(185 males [68.3%] and 86 females [31.7%]), with a mean
age of 5.61 +2.93 years (range, 5 months to 14 years).

The distributions of the patient ages and onset years are
illustrated in Table 1. From these data, we could note that
the age of peak incidence was 3—6 years, more specifically
4-5 years. Of the 271 eyes in this study, 146 were right eyes
and 125 were left eyes.

The etiologies of pediatric infectious endophthalmitis in this
study are illustrated in Table 2, with the most common being
ocular trauma, accounting for 257 (94.8%) of the 271 cases.
Ofthese 257 cases, 21 had retained IOFBs, of which 11 cases
had vitreous foreign bodies, four cases had ocular wall foreign
bodies, four cases had anterior chamber foreign bodies,
and two cases had corneal foreign bodies. Previous ocular
surgery, as the second leading cause, included eight (3.0%)
cases. Of the six remaining cases of endophthalmitis, one
was secondary to an infectious corneal ulcer, two were
endogenous, and three were agnogenic, as shown in Table 2.

In the cases associated with ocular trauma, the most common
source was scissors (56 cases, 21.8%), followed by disposable
syringes (40 cases, 15.6%), with a descending incidence from
22.7% in 2011 to 6.8% in 2014 [Figure 1]. The remaining
causes are shown in Table 2. In this group, the time from the
onset of ocular trauma to the ophthalmological examination
was within 12 h in 41 cases, 12-24 h in 76 cases, 24-48 h in
39 cases, 2—7 days in 57 cases, more than seven days in 41 cases
(range, 1-60 days), and an unknown injury time in three cases.
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Figure 1: Percentage of cases caused by disposable syringe.
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Table 1: The distribution of patient’s age and onset year (n = 271)

Patients (years)

Onset year, n (Male/Female)

2009 2010 2011 2012 2013 2014 Total
<1 0/0 0/0 0/1 0/0 2/0 0/0 3(2/1)
1< age <2 11 0/0 21 1/1 3/0 0/3 13 (7/6)
2<age <3 12 3/1 0/0 21 3/0 1/4 18 (10/8)
3<age <4 3/1 53 5/2 21 4 53 36 (24/12)
4<age <5 5/2 3/1 2/1 8/0 7/4 53 41 (30/11)
5< age <6 41 6/2 3/4 2/3 312 6/2 38 (24/14)
6< age <7 4/1 31 3/0 6/1 41 3/1 28 (23/5)
7< age <8 53 6/3 2/3 32 3/0 2/0 32 21/11)
8< age <9 1/0 12 12 2/4 1/0 2/0 16 (8/8)
9< age <10 32 1/0 2/0 41 /1 0/0 15 (11/4)
10< age <11 0/0 2/0 2/0 3/1 01 1/0 10 (8/2)
11< age <12 1/0 1/0 31 01 0/0 2/0 9(7/2)
12< age <13 2/0 01 21 1/0 0/0 1/0 8 (6/2)
13< age <14 0/0 0/0 1/0 0/0 0/0 0/0 1 (1/0)
14 2/0 01 0/0 0/0 0/0 0/0 32/1)
Total 45 (32/13) 46 (31/15) 44 (28/16) 50 (34/16) 42 (31/11) 44 (28/16) 271 (184/87)

Table 2: Etiology for pediatric infectious endophthalmitis
(n = 2M1)

Etiology Number of Percentage
patients, n (%)
Ocular trauma 257 94.8
Scissors 56 20.6
Disposable syringe 40 14.8
Plant branch 31 11.4
Metal wire/flake/stick 17 6.3
Crabstick 17 6.3
Pencils 13 4.8
Toys 9 33
Prod 8 3.0
Fireworks 8 3.0
Rope 6 2.2
Glasses 6 2.2
Iron nail 4 1.5
Fingernail 4 1.5
Explosion 4 1.5
Others 34 12.4
Previous ocular surgery 8 3.0
Cataract surgery 5 1.8
Glaucoma-filtering surgery 2 0.8
PPV 1 0.4
Infectious corneal ulcer 1 0.4
Endogenous 2 0.7
Agnogenic 3 1.1

PPV: Pars plana vitrectomy.

There were eight cases associated with previous
ocular surgery. Three of the five cases undergoing cataract
surgery developed endophthalmitis within one month of the
surgery while the other two presented with delayed onset at
two months and one year. In the two cases associated with
glaucoma surgery, endophthalmitis developed six months
and two years after the surgery, respectively, due to
blebitis. Only one case, which was diagnosed as persistent

hyperplastic primary vitreous, developed endophthalmitis
two days after the PPV.

Endogenous causes of endophthalmitis are the least
common in children. In our series, one case was found in
an immunocompromised patient with leukemia, and another
occurred in an infant with Candida sepsis.

The patients’ visual acuities at the time of the original
presentation are illustrated in Table 3. The initial VA could
not be obtained because of noncooperation in 134 (49.4%)
patients.

Microbiology results

In all, there were 176 organisms isolated from 271 patients
during this research, and 147 (54.2%) cases had positive
cultures [Table 4]. The most common organism identified
was Staphylococcus epidermidis, found in 24.5% (36/147)
of the cases, followed by other coagulase-negative
staphylococci in 10.9% (16/147), viridans streptococci
in 11.6% (17/147), and Staphylococcus aureus in
8.8% (13/147). Moreover, the most common fungal species
were Fusarium species (5/147). The isolates from this study
included Gram-positive organisms in 80.8%, Gram-negative
isolates in 13.0%, and fungi in 6.2%. Furthermore, one
single species was isolated in 120 (81.6%) eyes, with
multiple organisms found in 27 (18.4%) eyes.

In the posttraumatic group, coagulase-negative staphylococci
were the most common isolates, including Staphylococcus
epidermidis, Staphylococcus auricularis, and Staphylococcus
warneri, comprising 36 (21.3%), 4 (2.4%), and 4 (2.4%)
of the 169 isolates, respectively, in this group. In the
postoperative group, four (50.0%) of eight cases had
positive culture results, and the isolated organisms were
Staphylococcus epidermidis, Streptococcus viridans,
Bacillus cereus, and Klebsiella rhinoscleromatis. In both
the groups, the Staphylococcus species were the most
common isolates, comprising 61 (36.1%) of the 169 isolates,
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Table 3: Relationship between initial VA and final VA

Final VA Initial VA, n
NA NLP LP HM CF-20/200 20/200 or better Total

20/200 or better 24 0 5 10 12 15 66
CF-20/200 11 1 7 12 3 0 34
HM 13 2 6 9 0 0 30
LP 13 0 13 5 2 0 33
NLP 11 5 16 0 0 0 32
EE 4 1 4 0 0 0 9
NA 58 0 0 5 4 0 67
Total 134 9 51 41 21 15 271

VA: Visual acuity; NA: Not available; NLP: No light perception; LP: Light perception; HM: Hand motions; CF: Counting fingers; EE: Enucleated or

eviscerated.

Table 4: Organisms isolated in pediatric infectious
endophthalmitis

Organism Number of Percentage
isolates, n (%)
Gram-positive organisms 142 80.8
Staphylococcus epidermidis 36 20.5
Staphylococcus aureus 13 7.4
Other Staphylococcus 16 9.1
Streptococcus viridans 17 9.7
Group A Streptococcus 13 7.4
Other Streptococcus 17 9.7
Bacillus cereus 9 5.1
Aerococcus viridans 6 34
Bacillus subtilis 4 2.3
Corynebacterium minutissimum 3 1.7
Enterococcus species 3 1.7
Other Gram-positive bacteria 5 2.8
Gram-negative organisms 23 13.0
Enterobacter cloacae 4 2.3
Pseudomonas aeruginosa 3 1.7
Vibrio fluvialis 3 1.7
Klebsiella pneumoniae 2 1.1
Other Gram-negative bacteria 11 6.2
Fungi 11 6.2
Fusarium species 5 2.8
Aspergillus species 1.7
Candida species 3 1.7
Total, n 176 -
—: No data.

whereas they comprised 2 (40.0%) of the 5 isolates in the
postoperative group.

In the 271 specimens, 29.9% (81 cases) of the direct smears
were positive, and 54.2% (147 cases) of the cultures were
positive. In all, 68 cases of 271 specimens were positive in
both direct smears and cultures, showing low consistency
between the direct smears and culture results (Kappa was
0.343, P < 0.05). The differences in culture positivity in
different years were not statistically significant (P =0.721).

Treatment and outcomes
All of the patients received immediate intravenous and
topical antibiotics as soon as they were treated in our

hospital. Vancomycin and ceftazidime or amphotericin
B were used as intravitreal antibiotics, depending
on the intraoperative direct smear results. PPV with
intravitreal injection of antibiotics was directly performed
in 121 (44.6%) patients due to an existing IOFB, severe
vitreous hemorrhage/inflammation, retinal detachment,
and serious lens injury. Fifty (18.5%) of the patients
were treated with only vitreous sampling and antibiotic
injections, one (0.4%) patient was treated with intravenous
and topical antibiotics alone, 94 (34.7%) patients were
initially treated with intravitreal injections of antibiotics,
eventually undergoing PPV with repeated injections of
intravitreal antibiotics because of persistent progressive
endophthalmitis. Five (1.8%) eyes had to be enucleated
or eviscerated due to devastating endophthalmitis and
panophthalmitis that did not respond to the treatments, or
that presented the risk of further spread of inflammation.

Visual prognosis

The mean follow-up time was 18.7 months (range 5 months
to 4 years), and the distributions of the initial and final visual
acuities are presented in Table 3. The final VA could not be
obtained in 67 (24.7%) patients because the children were
too young to distinguish letters or were lost to follow-up. Of
the 271 eyes, only 66 (24.4%) patients achieved final visual
acuities 0 20/200 or better, but 74 (27.3%) patients had a final
VA of no more than light perception. In this study, we did not
find any statistically significant association between delay in
primary repair and posttraumatic endophthalmitis [ Table 5].

In this series, despite aggressive management with antibiotics
and PPVs, the final visual prognosis was poor. To determine
if differences in the operative method can affect the final VA,
a comparison of the use of PPV and intravitreal antibiotic
injection was performed between three groups as shown in
Table 6 (Groups a, b, and c). The percentage of children with
afinal VA of no light perception (NLP) was higher in Group
a (25.0%) than that in Group b (2.6%), which is statistically
significant. However, a higher percentage of children in
Group b (68.4%) than that in Group a (25.0%) had a final
VA of 20/200 or better, which was statistically significant.

In the postoperative group, 5 (62.5%) of 8 eyes attained
final visual outcomes of 20/200 or better, compared with
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60 (23.3%) of 257 in the posttraumatic group; this difference
was statistically significant (P < 0.05).

Overall, 56 (31.8%) of 176 isolates were nonvirulent
organisms whereas 120 (68.2%) were virulent. Of 35 children
who had nonvirulent organisms, three (8.6%) had a final VA
of NLP, compared with 24 (28.2%) of 85 children who had
virulent organisms (P = 0.019), while 13 (37.1%) of 35
children who had nonvirulent organisms had a final VA of
20/200 or better, compared with 16 (18.8%) of 85 children
who had virulent organisms (P = 0.033). However, in other
final VA groups, the signification was not detected [Table 7].

Discussion

Pediatric infectious endophthalmitis is a rare but serious
complication that might result from trauma, intraocular
surgery, or systemic infection. In this series of cases, ocular
trauma was the most common leading cause. In contrast to

sharp tools and objects thrown at the child which were the
most common etiologies in developed countries, scissors and
disposable syringes attained the first two places in China.*!”
Recently, the percentage of cases caused by disposable
syringes had decreased slightly, which might be related to the
increased emphasis on medical waste management, as well
as parents being more involved in the care of their children.

In this study, 21 (8.2%) eyes had retained IOFBs,
which are thought to be a significant high-risk factor of
endophthalmitis. A previous study by Essex et al.'!! reported
that the frequency of endophthalmitis after an open-globe
injury was 13.0% in cases with IOFBs, compared with 4.4%
in IOFB-negative cases in the whole population. However,
IOFB is not as common in adults as in children.

Previous ocular surgery was the second leading
cause of endophthalmitis, especially in cataract and
glaucoma-filtering surgeries because congenital cataracts

Table 5: Relationship between primary hospitalization time and final VA

Primary hospitalization time

Final VA, n (%)

EE NLP LP HM CF-20/200 20/200 or better Total
<24h 1(1.1) 11 (12.2) 11 (12.2) 12 (13.3) 20 (22.2) 35(38.9) 90 (47.1)
1-7 days 6 (8.5) 10 (14.1) 13 (18.3) 11 (15.5) 10 (14.1) 21 (29.6) 71 (37.2)
>7 days 2(6.7) 8 (26.7) 7(23.3) 5(16.7) 3(10.0) 5(16.7) 30 (15.7)
Total 9(4.7) 29(152)  31(16.2) 28 (14.7) 33(17.3) 61 (31.9) 191 (100.0)

VA: Visual acuity; EE: Enucleated or eviscerated; NLP: No light perception; LP: Light perception; HM: Hand motions; CF: Counting fingers.

Table 6: Relationship between operative method and final VA

Operative method

Final VA, n (%)

EE NLP LP HM CF-20/200  20/200 or better Total
Primary PPV + intravitreal 2.1 24 (25.0) 18 (18.8) 14 (14.6) 14 (14.6) 24 (25.0) 96 (48.0)
antibiotic injection (a)
Intravitreal antibiotic 0(0) 1(2.6) 4(10.5) 2(5.3) 5(13.2) 26 (68.4) 38 (19.0)
injection only (b)
Initial intravitreal antibiotic 3(4.5) 8(12.1) 10 (15.2) 14 (21.2) 15(22.7) 16 (24.2) 66 (33.0)
injection + subsequent PPV
with repeated injections (c)
1o P
aversus b 0.804,0.370  8.976,0.003*  1.342,0.247  2.249,0.134  0.045,0.831 21.944, <0.0001* -
a versus ¢ 0.793, 0.373 4.092, 0.043 0.354,0.552 1.202, 0.273 1.765,0.184 0.012,0.913 -
b versus ¢ 1.779,0.182 2.747,0.097 0.443,0.506  4.712,0.030 1.422,0.306 19.550, <0.0001* -

In all, 265 cases were given the above operative method, of which 200 cases had final VA (not available: 65). The difference between any two of the three
groups was significant at the level *P<0.0167 at baseline tested by Chi-square test. —: No data; PPV: Pars plana vitrectomy; VA: Visual acuity; EE: Enucleated
or eviscerated; NLP: No light perception; LP: Light perception; HM: Hand motions; CF: Counting fingers.

Table 7: Relationship between organism virulence type and final VA

Virulence type

Final VA, n (%)

EE NLP LP HM CF-20/200 20/200 or better Total
Nonvirulent 0 3(8.6) 7 (20.0) 5(14.3) 7 (20.0) 13 (37.1) 35(29.2)
Virulent 7(8.2) 24 (28.2) 13 (15.3) 16 (18.8) 9 (10.6) 16 (18.8) 85 (70.8)
7 3.061 5.497 0.395 0.354 1.900 4.540 -
P 0.080 0.019* 0.530 0.552 0.168 0.033* -

The difference between groups was significant at the level *P<0.05 at baseline tested by Chi-square test. —: No data; VA: Visual acuity; EE: Enucleated
or eviscerated; NLP: No light perception; LP: Light perception; HM: Hand motions; CF: Counting fingers.
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and congenital glaucoma were found to be the most common
eye diseases in children.!'>'*! With regard to cataract
surgery-related endophthalmitis, the operation process itself
and early postoperative nursing were the key factors.!'™ The
predisposing factors might include inadequate disinfection,
leakage of the incision, vitreous loss, and loss of sutures.!'®
The use of a 5.0% povidone-iodine solution has been proved
to be effective in decreasing the incidence of infectious
endophthalmitis.['? It is also recommended that selected
prophylactic antibiotics are injected into the anterior chamber
at the end of a cataract operation.

With regard to glaucoma-filtering-surgery-related
endophthalmitis, the occurrence of delayed onset symptoms
was closely related to thin-wall-filtering blebs. Mitomycin C,
which has been defined as a dangerous risk factor, was
used in both of the cases in our series that progressed to
endophthalmitis.['®2% However, the use of mitomycin C was
essential in some patients. The results reported by Giampani
et al.?Y showed that trabeculectomy with mitomycin C was
safe and effective for the treatment of congenital glaucoma,
and that the frequency of bleb-related endophthalmitis was
no higher than that described in adults. In some studies in
developed countries, postoperative endophthalmitis was
the most common form, and Benz ef al.”?! showed that
postoperative endophthalmitis accounts for 72.0% of all
the endophthalmitis cases. This result was quite different
from ours.

The low consistency between direct smears and culture
results means that some of the cases had positive smear
results but negative cultural results, while other cases had the
opposite results. This suggests that the combined application
of smears and cultures could improve the diagnosis rate.

In this series of pediatric endophthalmitis cases, the
Streptococcus group and the coagulase-negative
Staphylococci group were the most common isolates.
Further, Bacillus cereus, which is well known for its many
virulence factors, attained third place. Bacillus species spores
have been reported to be abundant in the soil; therefore,
Bacillus-related endophthalmitis usually occurs in cases
of rural posttraumatic endophthalmitis.!* It has been
reported that the severity and rapidity of the progression
of endophthalmitis are associated with the virulence of the
infecting organism, and that more virulent organisms usually
lead to worse visual outcomes, which is consistent with
our results.®2+2%! Another study has reported that the most
common fungal isolates were Candida species.?”! This was
different from our study, which might be due to the limited
number of cases in our study and might not be representative
of those found in larger data studies.

Staphylococcus epidermidis was the most common isolate
in the postoperative group, which was also the most
commonly seen normal flora in the conjunctiva. This
result is consistent with those reported in previous series
of endophthalmitis.®?83% In the research carried out by the
Endophthalmitis Vitrectomy Study (EVS), 94% of the isolates

were found to be Gram-positive organisms. EVS also found
that the coagulase-negative staphylococci from the patient’s
periocular skin flora contribute significantly to cataract
surgery-related endophthalmitis.?”!

There were some differences in the positivity distributions
of the Gram-negative organisms in different countries
and districts. It has been suggested that the proportion
of Gram-negative organisms in the pathogenic species
of postoperative endophthalmitis is not only related to
aseptic manipulation during surgery and nursing after the
operation but also associated with the level of local economic
development.B!32!

We did not find any association between delay in primary
repair and posttraumatic endophthalmitis. However,
Thompson et al.!'! found a slight trend toward a higher
incidence of infection if primary repair was delayed longer
than 24 h after the initial injury compared with those eyes
that received primary repair within 24 h; however, this trend
did not reach significance.

The role of the PPV in the management of endophthalmitis
in the pediatric population has been getting more and more
attention. In this research, Group b (intravitreal antibiotic
injection only) seemed to have a better visual prognosis.
The reason for this might be that the patients’ conditions
in Group b were relatively mild compared with the other
two groups. If there was significant deterioration or no
therapeutic response after intravitreal antibiotic injection
alone, the PPV was performed. Therefore, it is not only
our clinical impression but also that of many others, that
eyes with severe forms of endophthalmitis in the pediatric
population benefit from vitrectomy.?*3! As reported by
Al-Rashaed et al.,”¥! the cases treated with primary PPV and
intravitreal injection of antibiotics had better visual outcomes
than those treated with antibiotics alone on presentation.
Among the patients who underwent primary PPVs, 18.5%
had a final visual outcome of NLP, compared with 47.1%
of those patients treated with antibiotics alone. Moreover,
26.0% of the patients who underwent primary PPV attained
a final visual outcome of counting fingers, compared with
5.9% of those patients who were treated with antibiotics
alone.[® All of these results supported the use of the PPV in
cases of pediatric endophthalmitis.

There are several factors that account for delays in diagnosis
and treatment of pediatric endophthalmitis. For one thing,
children are usually poor historians, so they might not
complain of symptoms on time promptly. For another,
treatment might be delayed by parents, or by primary care
doctors, if the presenting signs are not obvious. To prevent
traumatic endophthalmitis, corresponding literature and
education must be provided to adolescents and children.
In this study, disposable syringes were the second most
common cause of traumatic endophthalmitis. Syringe
needles have strong perforating ability, and the wounds are
usually tiny and self-sealing. Combined with the behavioral
characteristics of children, these injuries are very easily
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overlooked. More attention should be paid to the risks
of disposable syringe-induced traumatic endophthalmitis
in our country while policies and regulations related to
disposable syringe management should be further developed
and perfected.

Compared with adult endophthalmitis, pediatric
endophthalmitis has its own characteristics. First, the
visual outcomes are generally poor. For some severe cases,
even if the VA cannot be preserved, the eyeball should be
retained as much as possible because the eyeball contour is
important for the development of the orbit and the children’s
psychological health. Second, diagnosis and treatment are
likely to be delayed. Third, the vitreous space of children is
filled with gel, which hinders the dispersion of drugs in the
vitreous cavity, and children are more likely to get retinal
detachment complicated by proliferative vitreoretinopathy.

This study still has several limitations. The data are from a
single institution and might not be representative of those
found in other organizations. Initial diagnoses and treatments
were performed by different doctors in different medical
institutions. In this series, endophthalmitis following an
operation had a better prognosis than that of other causes.
However, this finding is limited by the small sample size and
is subject to bias because it was performed in the pediatric
population, so the results cannot be extrapolated to the
general population of a different age group.

In summary, penetrating ocular trauma was found to be
the most frequent cause of pediatric endophthalmitis in
China, especially with scissors and disposable syringes.
Streptococcus and Staphylococcus species were the most
commonly identified organisms. In spite of aggressive
management with antibiotics and PPV, endophthalmitis in
the pediatric population is usually associated with a poor
visual prognosis.

In this retrospective study, we provided detailed
epidemiological data relating to the etiology, microbiology,
management, and visual outcomes of infectious
endophthalmitis in children at a single institution in China
over the past 6 years. We hope that this could help promptly
diagnose, guide treatment, and improve the prognoses in this
special community.
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