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Abstract

¢ AIM. To analyze the spectrum and antibiotic sensitivity
of bacteria in the aqueous humor and vitreous
immediately following the occurrence of penetrating
ocular trauma.

e METHODS: Aqueous humor or vitreous specimens were
collected from 45 eyes of 45 patients with penetrating
ocular trauma before operations. The specimens were
prepared for bacterial culture and the associated
sensitivity tests to several commonly used antibiotics.

« RESULTS: Fifteen eyes of all the patients were found to
be positive with bacterial infection, and the most
frequently identified bacteria was staphylococcus
epidermidis, which accounted for 67. 7% (10/15) of all
identified cases. All identified bacteria were sensitive to
ciprofloxacin and ofloxacin, and less sensitive to
cefoperazone. Most of them were resistant to
gentamycin, rifampin and chloramphenicol.
Accompanying intraocular foreign body or sclera wound
were associated with positive bacterial cultures ( x,’=
6.544, P,=0.016;x°=4.5, P,=0.034). Causes of injury(¥ =
1.667, P=0.197), lens rupture (¥ =1.125, P=0.352) or
locations where the specimen was collected ()¢ =1.667, P=
0.197) did not contribute to the difference in the positive
rates of bacterial cultures.

e CONCLUSION: In patients with penetrating ocular
trauma, the major bacteria entering into the eye was
staphylococcus epidermidis. Fluro - Quinolones can be
used as the first - line antibiotics for prophylactic
treatment. Cefoperazone can be taken as a second
choice.
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INTRODUCTION
P enetrating ocular trauma is a commonly seen type of
ocular trauma, which is often complicated by bacterial
infection. Bacterial infections can be very harmful to the
traumatized eye and even can sometimes destroy the whole
eye. It can be of great clinical significance to have a deep
insight into the spectrum and drug sensitivity of commonly
seen pathogenic bacteria in eyes at an early stage of the
penetrating ocular trauma. In this study, we collected samples
from 45 patients (45 eyes) of penetrating ocular trauma who
were sent to our hospital within 24h after trauma. We
analyzed the spectrum and drug sensitivity of bacteria in the
aqueous humor or the vitreous.
SUBJECTS AND METHODS
The study was approved by our ethics committee. Written
informed consent was obtained from all participating patients,
and the principles of the Declaration of Helsinki were
followed. Forty — five eyes of 45 patients with penetrating
ocular trauma, received treatment in our hospital within 24h
after a penetrating ocular trauma. None of the study subject
received any treatment prior to being sent to our hospital.
Thirty—one of the subjects were male and 14 were female.
They were aged from 4 to 50y and the average age was 20. 8y.
Among the 45 eyes, 27 were hurt by metal objects. The
remaining 18 were hurt by non—-metal objects.
We collected the aqueous humor and vitreous before cleaning
the eye and performing the operation. The conjunctival sac
was not rinsed with mercury bichloride or antibiotics before
the operation. Only gentle eyelid and face hygiene were
performed. Aqueous humor samples were collected from eyes
with existing anterior chamber and penetrating corneal
wounds. For those with penetrating scleral wounds and flat
anterior chambers, the vitreous body was selected for sample
collection. The samples were injected into the culture tubes
immediately after collection and then sent to the laboratory for
bacterial culture. The aqueous humor was collected with the
following method: If the cornea was intact, we entered the
anterior chamber at the limbus with an 1 mlL disposable
syringe and drew 0. 1 mL of aqueous humor in. If the cornea
was penetrated, the anterior chamber was then entered
through the corneal wound. The method for vitreous collection
was if the wounded eye was aphakic with ruptured posterior
capsule, the anterior chamber was entered at the limbus with
a 2 mL disposable syringe. The needle of the syringe was then
passed through the pupil into the vitreous cavity. About 0.2-
0.3 mL of vitreous was then drawn into the syringe. For the
eyes with intact lens or IOLs, the vitreous samples were
collected through the pars plana.
The aqueous humor or vitreous samples were placed into the
both culture tubes or blood agar plates, and underwent
bacterial culture. Drug sensitivity tests were performed using
the disk diffusion method for samples with positive bacterial
cultures. The paper discs used in the drug sensitivity tests
Biotechnology

were provided by the Beijing Tiantan

Corporation. Each paper disc contains: cefoperazone 75 pg,

ofloxacin 5 g, ciprofloxacin 5 pg, gentamycin 10 pg,
chloramphenicol 30 g, rifampicin 5 pg and tobramycin 10
pg. Sensitivity to each type of antibiotic drug was rated as
resistant, moderately sensitive and sensitive.

Chi-square tests were performed using the SPSS 13. 0 statistic
software (SPSS Inc. , USA). The correlations were analyzed
between bacterial culture results and cause of trauma, wound
locations, intraocular foreign body, damages to the lens and
the location of sample collection.

RESULTS

Eighteen vitreous and 27 aqueous samples were sent for
bacterial culture and drug sensitivity tests.

Results of Bacterial Culture and Drug Sensitivity
Tests
vitreous and 7 aqueous humor) and negative in the remaining
30. The positive rate was 33. 3%.

Bacterial cultures were positive in 15 samples (8

Among the positive
results, 12 were Gram positive and 3 were Gram negative.
The pathogenic bacterium was identified to be staphylococcus
epidermidis (67.7% ) in 10 of the 12 Gram positive cases
and other species in the remaining 2. Drug sensitivity test
showed that; In the 10 cases of staphylococcus epidermidis
infection, 5 were sensitive to all tested antibiotics; 2 were
resistant to gentamycin and tobramycin while being sensitive to
the other drugs. On the whole, both Gram positive and Gram
negative bacteria were resistant to gentamycin, tobramycin,
chloramphenicol and rifampicin, moderately sensitive to
cefoperazone and sensitive to ciprofloxacin and ofloxacin.
Effects of Correlative Factors on Bacterial Culture Type
of instruments that cause the ocular trauma were: metal in 27
eyes, among which 7 (25.9% ) were positive in bacterial
cultures; nonmetal in 18 eyes, 8 of which (44. 4% ) had
positive bacterial cultures. No significant difference was found
in the bacterial infection rate between traumas caused by metal
and nonmetal instruments (x> = 1. 667, P =0. 197)
(Table 1).

Locations of the penetrating wounds; In the 25 eyes of simple
cornea wounds, 5 (20% ) had positive bacterial cultures; in
the 20 eyes complicated by scleral perforation, 10 (50% )
had positive in bacterial cultures. Eyes complicated by scleral
perforation had significantly higher positive rate of positive
bacterial culture (y*=4.5, P=0.034) (Table 1).
Intraocular foreign body: Intraocular foreign body were found
in 13 eyes, in which 8 (61. 5% ) had positive bacterial
cultures including 5 positive for staphylococcus epidermidis, 3
for Gram negative bacilli. Only 7 of the 32 eye without
intraocular foreign bodies had positive bacterial cultures, 5 of
which were positive for staphylococcus epidermidis, 2 for
Gram positive cocci. The positive rate of bacterial culture was
significantly higher in eyes with intraocular foreign bodies than
those without (}*=6.544, P=0.016) (Table 1).

Lens damage: among the 15 eyes complicated by lens
damage, 5 (33. 3% ) were positive in bacterial cultures.
However, in those without, 10 of the 15 eyes (66.7% ) had
positive bacterial cultures. Comparing the positive rates of

bacterial cultures between eye with and without lens damage,
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Table 1 The correlation factors to affect the results of the bacteria cultures
Related factors Positive (number; ratio) Negative ( number) P
Injury type Metal (7; 25.9% ) 20 0.197
Nonmetallic (8; 44.4% ) 10
Injury site Pure corneal (5; 20% ) 20 0.034
Involving the sclera (10; 50% ) 10
Intraocular foreign bodies Yes (8; 61.5% ) 5 0.016
No (7; 21.9%) 25
Lens damage Yes (5; 33.3%) 10 0.352
No (103 66.7% ) 5
Materials site Vitreous (8; 44.4% ) 10 0.197
Aqueous (7; 25.9% ) 20

no difference was found to be statistically significant (y* =
1. 125, P=0.352) (Table 1).

Locations of sample collection ; samples were collected from the
vitreous cavity in 18 eyes, among which 8 (44. 4% ) had
positive bacterial cultures. The bacterial cultures were positive
in 7 of the 27 eyes with samples collected from the anterior
chambers. No significant difference in the positive rate of
bacterial culture was found between samples collected from
vitreous cavities and the anterior chambers (y*=1.667, P=
0.197) (Table 1).

DISCUSSION

Bacterial endophthalmitis is an serious complication of the

[1-5]

penetrating ocular trauma It usually occurs within the

first 24 to 48h after the trauma'®"”’. Recent studies have
shown that staphylococcus epidermidis is a major pathogenic
bacterium that causes bacterial endophthalmitis'™™"*’.  Our
study also showed that staphylococcus epidermidis was the
main factor (67.7% ) invading the eye after the trauma. It
can be assumed that there must be a strong correlation
between bacteria existing in the eye after the trauma and the
pathogens of bacterial endophthalmitis.

The result of our study showed that the positive rates of
bacterial cultures in eyes with intraocular foreign bodies and
complicated scleral wounds were significantly higher than
those without foreign bodies and with simple corneal wounds.
However, no correlation was found between bacterial culture
results and the type of instruments that caused the traumas or
the locations of sample collection. In a penetrated eye, the
integrity of the eye ball was damaged. Pathogenic bacteria can
enter the eye with foreign bodies. Even normal flora of the
conjunctival sac and eyelid skin can invade the eye through
the penetrating ocular wounds or with intraocular foreign
bodies. Since most foreign bodies can carry bacteria, the rate
of existence of bacteria in the eye is apparently higher in eyes
with ocular foreign bodies. The higher positive rate in eyes
with complicated scleral wounds might associate with the
extension of the ocular wounds, which is easier for invasion of
the pathogenic bacteria.

Investigators  has  proposed

assumptions  in  previous

publications that the exposed lens cortex can probably provide

essential nutrients for the growth of pathogenic bacteria™"
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Moreover, the diffusion of lens cortex into the aqueous humor
can compromise the elimination of bacteria by normal
clearance of aqueous humor. In that case, the positive rate of
bacterial culture should be higher in eyes with lens damage.
However, this assumption is not supported by our results (" =
1.125, P=0.352). One possible reason might be that in our
case series, most of the cases without lens damage had
intraocular foreign bodies, which can raise the positive rate of
bacterial cultures. It has been anecdotal recognition that the
positive rate of bacterial cultures for vitreous should be higher
than that of the aqueous humor. However, our study showed
that the locations of sample collection has no significant
association with the results of bacterial cultures (x> =1.667,
P=0.197). The altered intraocular environment caused by
the penetrating ocular trauma.

According to the drug sensitivity tests in our study, all the
detected bacteria were sensitive to ciprofloxacin and ofloxacin.
Most of the bacteria were resistant to chloramphenicol. The
drug resistance to gentamycin and tobramycin was also pretty
high. From this, it can be seen that although chloramphenicol
was ever regarded as a first —line antibiotic drug, the drug
resistance to chloramphenicol has been raised due to abusive
use of this drug in the clinical practice in China during the
past several decades. Consequently, we should avoid using
chloromycetin in the treatment of penetrating ocular trauma for
fear of failure in the efforts of preventing secondary infection.
Gentamycin and tobramycin, recently being widely used in
clinical practice, were also shown in our study to have high
drug resistance. Caution should be taken when considering the
use of these drugs. In contract, our study also showed that
both Gram positive cocci and Gram negative bacilli were
sensitive to ciprofloxacin and ofloxacin. Accord to this
finding, we suggest that the generally used second—generation
quinolones can be considered as first—line antibiotics for the
prophylactic anti — infective treatment of penetrating ocular
trauma. It is worth attention that extra caution is needed for
the systemic application of quinolones in children since this
species of antibiotic drugs can exert adverse influence on the
bodies. As to

cefoperazone, since most of the pathogenic bacteria are

development of cartilage in children’s

sensitive to it in our study, it can be chosen a second —line



Int Eye Sci, Vol. 16, No.5, May 2016 http . //ies. ijo. cn
Tel :029-82245172 82210956 Email . 1JO. 2000 @163. com

antibiotic agent. In addition, we suggest that a comprehensive
analysis of commonly seen pathogenic bacteria and their drug
sensitivities should be performed every 2-3y so as to provide
basis to evidence—based clinical practice.
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