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Objective: To study culture of vitreous fluid specimens in patients with infectious endophthalmitis, using
blood culture bottles compared with conventional culture media.

Material and Method: Patients with infectious endophthalmitis, occurred within 6 weeks after ocular trauma
or intraocular surgery, were prospectively studied. Vitreous fluid specimens were cultured in both blood
culture bottles and conventional culture media. The measured outcome is the yield of positive culture and
time to positive culture.

Results: The vitreous fluid culture was positive in 14 of 27 eyes (51.85%). Blood culture bottle was positive
in 14 of 14 eyes (100%), whereas conventional culture media was positive in 7 of 14 eyes (50%). Most
specimens in both techniques showed positive culture within 24 hours.

Conclusion: Vitreous fluid culture with blood culture bottles is superior to conventional media with

statistically significant difference. There was no significant difference in time to positive culture.
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Infectious endophthalmitis is a rare, but
severe complication occurring after intraocular
surgery or penetrating ocular trauma. Occasionally it
may result from hematogenous spread of organisms
to the eyes. Successful management of this condition
depends on prompt diagnosis and treatment with
appropriate antimicrobial therapy. Identification of the
responsible microorganisms is,therefore, essential for
sucessful management. Microbiological investigation
of vitreous fluid and aqueous humor specimens is the
only method that permits reliable identification of the
causative microorganisms. In the literature, positive
cultures have been reported in 35-85% of the cases®?.
The low yield rate may be attributed to the limited
amount of the fluid specimen obtained. There were
many reports of increasing positive culture results in
a variety of fluid specimens such as joint fluid®,
pleural fluid® pancreatic pseudocyst® and ascitic
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fluid™® by using blood culture media. To the best of
the authors’ knowledge, there has been no report on
comparison between blood culture media and conven-
tional media for culture of vitreous fluid specimens
from patients with infections endophthalmitis. The
authors hypothesize that blood culture media yields
a more positive result than conventional media and
the present study is, therefore, conducted to compare
blood culture bottles with conventional media for
vitreous culture in such patients.

Material and Method

The present study complied with the
International Conference for Harmonization Guideline
for Good Clinical Practice (ICH-GCP) and was approved
by the Khon Kaen University Ethics Committee. All
patients with infectious endophthalmitis at Srinagarind
Hospital, Faculty of Medicine, Khon Kaen University
were eligible for the study if they had best-corrected
visual acuity of 20/50 or worse, symptoms and signs
of endophthalmitis no longer than three weeks, history
of intraocular injury or surgery no longer than six weeks
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and signed the written informed consent form to the
study. The patients who had a history of uveitis or
using eyedrops which might interfere with blood
ocular barrier within one week were excluded from the
present study.

Microbiological investigation of vitreous
fluid was done in all patients. The specimens from
vitreous tapping were inoculated into both conven-
tional media and blood culture media. For conventional
culture, vitreous fluid specimens were inoculated onto
blood agar, chocolate agar, Sabouraud dextrose agar
and thioglycolate broth. Within 30 minutes, these
media were sent to the Clinical Microbiology Labora-
tory where plates were inoculated and examined for
identification of the causative microorganisms. For
blood culture system, the specimens were inoculated
into blood culture bottles containing brain-heart
infusion media (Bac T/ALERT, Organon Teknika) and
sent to the Clinical Microbiology Laboratory within
30 minutes. Growth indices changed in color at the
bottom of the blood culture bottles. Positive cultures
yielded in both blood culture system and conventional
culture were compared. McNemar Chi Square was used
for statistical analysis. The significant difference was
considered when P value < 0.05.

Results

Twenty seven patients were recruited in the
present study. There were 18 males and 9 females.
Age ranged from 6-78 years of age. Symptoms prior to
admission were between 2 and 21 days. Sixteen of 27
patients (59.26%) had a history of ocular injury, and
11 of 27 patients (40.74%) had a history of ocular
surgery within 6 weeks prior to admission.

Significant micro-organisms were recovered
from 14 of 27 eyes (51.85%) (Table 1). Blood culture
bottles obtained positive culture in all fourteen eyes
(100%), whereas only seven eyes (50%) yielded a
positive result in conventional media (p = 0.008)

Most causative microorganisms were
detected by blood culture system within 24 to 48 hours,
and 8 of 14 specimens showed a positive result within
24 hours. Conventional cultures also yielded visible
growth within 24 hours.

Discussion

Successful management of infectious
endophthalmitis depends on timely diagnosis and
institution of appropriate antimicrobial therapy.
Microbiological investigation of intraocular fluid is
the only method that permits reliable identification of
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Table 1. Microorganisms recovered in vitreous fluid cultures

No. Microorganisms Blood Conventinal
culture culture
1 Staphylococcus spp. + NG
2 Staphylococcus spp. + +
3 Staphylococcus coagulase neg + +
Enterobacter spp. + +
4 Streptococus pneumaniae + NG
5 Streptococus pneumaniae + +
6 Streptococus non A, B, D + +
7 Pseudomonas aeruginosa + NG
8 Pseudomonas aeruginosa + +
9 Klebsiella pneumoniae + NG
10 Kilebsiella pneumoniae + NG
Escherichia coli + NG
11 Escherichia coli + +
12 Stenotrophomonas maltiphilia + +
13 Alcaligenase spp. + NG
14 Fusarium spp. + NG

+ = positive culture NG = no growth

the causative microorganisms. Initial smear examina-
tion and cytology have limited roles in the diagnosis
since they are consistent with the culture results in
only half of the cases®19,

Some authors advocate the use of poly-
merase chain reaction in the microbiological determi-
nation of the bacteria and fungus in intraocular fluid
and reported the yield of 91-100%121%), Although it is
a specific and sensitive method in the diagnosis, it
has high cost, sophisticated process and may result
in false positive reaction in some cases®®. Use of
electron microscopy and immunocytochemistry also
offers an alternative means of identification, but these
approaches have drawbacks principally associated
with interpretation®”. Some authors propose the use
of fluorescent Gram stain in the microbiological
diagnosis of infectious endophthalmitis®®. However,
the low sensitivity, quenching of fluoresence and
change in Gram reaction presently preclude the use of
this method as a diagnostic tool.

Even when these modern microbiological
techniques are used, intraocular fluid culture is still
used as a gold standard for the diagnosis. Previous
studies reported culture to yield positive results in
35-85%®2.1n an attempt to improve the recovery of
microorganisms from fluid specimens, the blood
culture system has been reported to have increasing
positive culture results in a variety of fluid speci-
mens®9. For intraocular fluid, blood culture bottles
also yielded a high incidence of positive culture®®, In
the present study, blood culture bottles became posi-
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tive for all microorganisms obtained and were found
to be superior to the conventional media. However,
the yield for positive culture in the present study was
51.85% which is rather low when compared to the
previous studies. This may be attributed to the limited
amount of vitreous fluid specimens. Only 0.1-0.2 ml of
vitreous fluid was obtained from vitreous tapping.
Furthermore, some patients may receive antimicrobial
therapy before cultures of vitreous fluid are obtained,
or some cases may be caused by microorganisms that
are not detected by currently available techniques.

In the present study, only undiluted vitreous
fluid was obtained for microbiological culture because
previous studies revealed that vitreous fluid was more
sensitive than aqueous humor in making a diagnosis
(11720 and the use of a membrane filter to concentrate
the vitreous samples obtained at vitrectomy increased
further diagnostic yield®. However, obtaining culture
of both an undiluted vitreous samples and the vitrec-
tomy membrane filter had a significant advantage
compared with culture of only one sample®,

The reasons for the superiority shown by
the blood culture system over conventional cultures
for the recovery of microorganisms are not clear. It may
be attributed to a volume-related effect and dilutional
effect®. Only a small volume of fluid can be plated on
solid media while more volume can be inoculated into
a blood culture bottle. However, a limited amount of
intraocular fluid cannot explain the superiority by
this volume-related effect. In addition, it is postulated
that purulent fluid exerts an inhibitory effect upon the
organism®. Dilution of this detrimental factor in a large
volume of blood culture media below their inhibitory
concentration substantially enhances the chances of
recovery.

In conclusion, the blood culture system is
superior to conventional culture of vitreous fluid
specimens from patients with infectious endophthal-
mitis. Direct inoculation of vitreous fluid into a blood
culture bottle should be recommended as an acceptable
adjunct or alternative to conventional solid plates and
broth for microbiological diagnosis.
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