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INTRODUCTION

Intravitreal injections have become the treatment of
choice for several posterior segment diseases such as
macular edema due to diabetic retinopathy or venous oc-
clusive disease and particularly exudative age-related
macular degeneration. In most of these diseases, several
injections have to be performed in the course of time.
Therefore the number of patients treated with intravitreal
injections has considerably increased in the last few
years. Infectious endophthalmitis after intravitreal injection
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PURPOSE. Evaluation of the magnitude and pattern of bacterial contamination of needle points
with conjunctival bacteria during the intravitreal injection. Analysis of the efficacy of preinjec-
tion prophylaxis.
METHODS. A total of 550 intravitreal injections were done in 414 patients (n=425 eyes). A total
of 289 patients were injected once, while 125 patients received several injections. Before the
intravitreal injection in the operation room, the following standard preoperative preparation of
the eye–10% povidone iodine scrub on the eyelids, eyelashes and forehead and irrigation of
the conjunctival sac with 1% povidone iodine–was carried out. Immediately after the injection,
the  needle points were rinsed three times in thioglycolate broth, which was cultured at 35°C
for 5 days afterwards. As a negative control, 200 sterile unused needle points were treated the
same way.
RESULTS. Only 2 out of 550 (0.36%) needle points were contaminated after intravitreal injection.
In sensitivity testing, the isolated Staphylococcus epidermidis and Corynebacterium sp did not
show multidrug resistance. All 200 unused needle points proved to be sterile after 5 days of
cultivation.
CONCLUSIONS. Contamination of needle points is minimal after iodine irrigation prophylaxis before
intravitreal injection. Therefore, we recommend this prophylaxis technique before intravitreal in-
jections. The low incidence of contaminated needle points, however, shows that there still is a
risk of bacteria entering into the eye during injection. (Eur J Ophthalmol 2009; 19: 268-72)
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is a rare but serious adverse event with possibly sight-
threatening consequences even with adequate treatment.
In a study by Moshfeghi et al, the mean visual acuity of
eyes with postinjection endophthalmitis after intravitreal
injections of triamcinolone (IVTA) was 20/400 with no light
perception in 3 out of 8 cases and enucleation in one pa-
tient (1). A review of 14,886 IVT injections in 4,382 eyes
showed a prevalence of infectious endophthalmitis of
about 0.2% per injection (2). These results have been
confirmed in recent publications, which noted 7 (0.16%)
cases of infectious endophthalmitis following IVT injection
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of bevacizumab (Avastin™) in a large series of 4,303 in-
jections (3). Current publications, however, noted infec-
tious endophthalmitis after intravitreal injection of triamci-
nolone actenoide in up to 0.3% of cases (4-6). The exact
origin of endophthalmitis following intravitreal injection is
not known. Taking into account the data on postoperative
endophthalmitis, the causative pathogens seem to be
part of the patient’s periocular flora, which are introduced
into the eye during surgery (7, 8). On the basis of this
most likely source of contamination, several guidelines re-
garding intravitreal injections have been introduced, em-
phasizing the need for adequate preinjection disinfection
of the ocular surface and the surrounding skin with povi-
done iodine and a meticulous aseptic injection technique
(9, 10). By emphasizing preoperative prophylaxis proce-
dures, the rate of endophthalmitis after intravitreal injec-
tion of pegaptanib could be lowered during the VISION
study (11).
Studies have shown that surgical instruments may be-
come contaminated while penetrating the ocular surface
and therefore present a possible cause for transmitting
the bacteria into the intraocular space. Ten out of 39
(26%) microsurgical knifes used for paracentesis in
cataract surgery were contaminated in a study by de Kas-
par et al, while two other studies showed a contamination
rate of 15.1% and 19% of needles used in strabismus
surgery (12-14).
Despite the high frequency of intravitreal injections,
knowledge about contamination of the needles used in
this context is limited. Therefore, we conducted the fol-
lowing study in order to determine the magnitude and
pattern of bacterial contamination of needle points during
intravitreal injection and to analyze the efficacy of preop-
erative flush irrigation of the conjunctival sac.

METHODS

A total of 550 intravitreal injections were done in 414 pa-
tients (n=425 eyes). A total of 289 patients were injected
only once, while 125 patients received several injections.
All patients were eligible for enrolment into this study after
informed consent and approval from the Institutional Re-
view Board at the Ludwig-Maximilian University, Munich,
between January and March 2007. In total, 414 consecu-
tive patients (median age 76 years) were enrolled (Tab. I,
study group). The majority of patients (93.7%; n=388)
were treated with anti-VEGF-drugs (Avastin™, Genen-

tech, San Francisco, CA; Lucentis™, Genentech; Macu-
gen™, Pfizer, New York, NY). Twenty-one patients (5.1%)
had intravitreal injections of 4 mg triamcinolone acetonide
and five patients had intravitreal injections of other drugs
(dexamethasone, rTPA+C2F6, methotrexate).
Before the intravitreal injection, all patients underwent
standard periorbital disinfection using a povidone iodine
scrub on the eyelids and surrounding skin followed by ap-
plication of gauze soaked with 10% povidone iodine on
the closed lids for 5 minutes. After the patient had been
transferred into the operation room, topical anesthetic
eyedrops were applied and the brow, upper and lower
eyelids, eyelashes and the adjacent forehead, nose,
cheeks and temporal orbital area were again scrubbed
with 10% povidone-iodine three times. Afterwards, the
conjunctival sac was flush irrigated with 10 mL of 1%
povidone iodine solution. The patient’s head was then
covered with sterile drape and a speculum was put in
place. The intravitreal injection was performed in accor-
dance with the guidelines: 3.5 mm posterior to the limbus
in pseudophakic eyes and 4 mm in phakic eyes using 27
gauge needles (BD MicrolanceTM 3, 27 G x 3/4 in., No. 20,
0.4 mm x 19 mm, Becton Dickinson GmbH, Germany). Di-

TABLE I - DEMOGRAPHIC AND DISEASE DATA

No. %

Total patients 414
Total eyes 425
Total IVT injections 550

Single injection 289   
Several injections 125   

Patients    
Female 265 64  
Male 149 36  
Total 414 100  

Eyes   
Right 226 53  
Left 199 47  
Total 425 100  

Diagnoses    
ARMD, CNV 217 52  
ZVT 25 6  
AVT 19 5  
DME 22 5  
Others 131 32   
Total 414 100

ARMD = age-related macular degeneration; CNV = choroidal neovas-
cularization; DME = diabetic macular edema.



Contamination of needle points after intravitreal injection

270

rectly after the injection in the operation room, the needle
points were rinsed three times in thioglycolate broth and
cultivated for 5 days at 35 °C. As a control group, 200 un-
used, sterile needle points were treated the same way
again in the operation room to simulate the study group
as closely as possible. During 5 days, the broth was
checked for growth daily. In case of any growth, the bac-
teria were isolated and identified and susceptibility testing
was done using the automated Vitek 2 Compact System®

(bioMérieux® GmbH, Nuertingen, Germany). All culture
media were supplied by bioMérieux® GmbH.

RESULTS

In the study group, only 2 out of 550 needle points
showed bacterial growth in the thioglycolate broth
(0.36%). The identified bacteria were Staphylococcus
epidermidis and Corynebacterium sp. The identified S
epidermidis showed some resistance to a few standard
antibiotics (Tab. II) while the Corynebacterium sp did
not show any resistance. Therefore, no multidrug resis-
tance to topical antibiotics could be found. All 200 un-
used needle points proved to be sterile after 5 days of
cultivation.

DISCUSSION

While the number of intravitreal injections has increased
considerably in the past few years due to newly devel-
oped and Food and Drug Administration approved med-
ications for the treatment of posterior segment diseases,
care has to be taken to minimize the risks associated with
the application of these medications. The high number of
patients and the need for continuous injections over time,
i.e., more than one injection for each patient, render in-
travitreal injections an important cause of infective en-

dophthalmitis. The guidelines for intravitreal injections aim
at standardizing the procedure including issues before,
during and after the injection and therefore reducing the
risks associated with this procedure. In the study on pe-
gaptanib for age-related macular degeneration by
Gragoudas et al, 8/12 (67%) cases of infective endoph-
thalmitis were due to protocol violations, mainly the lack
of using a lid speculum (11). This stresses that the injec-
tion technique plays an important role in the prevention of
infectious endophthalmitis and therefore the need for fol-
lowing a standardized application protocol as outlined in
the Guidelines for intravitreal injections (9, 10). One impor-
tant factor in this context is the conjunctiva and the eye-
lids as a possible source of pathogens causing postoper-
ative endophthalmitis. Thus, correct disinfection of the
ocular surface and the periorbital area to reduce the
number of bacteria plays an important role in the pre-
vention of infective endophthalmitis. To achieve this
goal, several strategies are commonly used, such as the
application of topical antibiotics or povidone-iodine and
eyelid hygiene. Both topical antibiotics and povidone-io-
dine have shown to reduce the quantity of bacteria
found on the ocular surface (15-18). Only the use of
povidone-iodine, however, has proven to significantly re-
duce the rate of postoperative endophthalmitis after
cataract surgery (evidence level II) (15). This effect has
never been established for topical antibiotic prophylaxis.
Similarly, controversy exists regarding the postoperative
use of antibiotic eyedrops as a prophylaxis of infective
endophthalmitis. While there are data on the outbreak of
postoperative endophthalmitis despite treatment with
modern forth-generation fluoroquinolones, many authors
recommend this prophylaxis due to the breakdown of
the conjunctival barrier by the injection itself (19, 20).
Common recommendations therefore state that povi-
done-iodine should routinely be included in the preoper-
ative preparation of the patient. In this study, the ocular
surface and the periorbital area were meticulously

TABLE II - IDENTIFIED BACTERIA AND SUSCEPTIBILITY TO ANTIBIOTICS

Sensitive Resistant

Staphylococcus epidermidis Oxacillin, ciprofloxacin, norfloxacin, Penicillin, ampicillin-amoxicillin, 
levofloxacin, moxifloxacin, gentamicin, cefazolin, cefotaxime, ceftazidime, 
tobramycin, tetracycline, vancomycin erythromycin, clindamycin, fosfomycin

Corynebacterium sp All commonly used antibiotics No resistance noted
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cleaned using 10% povidone-iodine scrub for the perior-
bital area and 10 mL of 1% povidone-iodine for flush irri-
gation of the conjunctival sac. Intense disinfection of the
eyelids and the periorbital area has not been found to be
routinely included in the preoperative preparation of the
patients.
A limitation of this study is the fact that no conjunctival
swabs were taken and that therefore no correlation be-
tween the bacteria found in the needle points and the
conjunctival flora can be done. However, our primary
goal was to establish the rate and pattern of contami-
nated needle points during intravitreal injections after
prophylaxis with povidone-iodine in a consecutive series
of patients. One might state that the two cases of conta-
mination found in our study might be due to external
contamination. However, since we cultivated the nee-
dle’s tips only, we conclude external contamination to be
minimal. This prospective study shows that needle
points may become contaminated during intravitreal in-
jections and therefore present a possible risk for intro-
ducing bacteria into the vitreous cavity. However, during
the whole time the study was conducted and up to Oc-
tober 2007 no case of postoperative endophthalmitis
was seen in our hospital. In comparison with two studies
on the bacterial contamination of needles during strabis-
mus surgery and microsurgical knifes in cataract
surgery, the contamination rate of 0.36% in this study is
extremely low, as the other studies showed contamina-
tion rates of 19% and 26%, respectively (12, 13). In a re-
cent publication, de Caro et al reported a contamination
rate of 2 out of 114 needles used for intravitreal injec-
tions after preinjection prophylaxis with topical antibi-
otics and 5% povidone-iodine (18). This low contamina-
tion rate might partly be explained either by the short
contact time of the needle with the conjunctiva or by the
small contact area during injection. As preoperative
povidone-iodine irrigation resulted in a contamination of
only 2 out of 550 needle points (0.36%) in our study, we
regard this regimen to be a strong protective means in
the prevention of infective endophthalmitis after intravit-
real injections. At the Department of Ophthalmology,
Ludwig-Maximilian University, Munich, we routinely per-
form this meticulous disinfection technique for all in-
traocular surgeries and have not had a single case of
endophthalmitis in more than 3000 intraocular opera-
tions from January to October 2007.
Due to the high number of intravitreal injections, every
effort should be taken to minimize the risk of postinjec-

tion infectious endophthalmitis. Contamination of needle
points is minimal after iodine irrigation prophylaxis be-
fore intravitreal injection. Therefore, we recommend this
prophylaxis technique before intravitreal injection as well
as a meticulous aseptic injection technique. Despite the
low incidence of contaminated needle points, our results
show that there still is a risk of bacteria entering the eye
during injection.

ACKNOWLEDGEMENTS

Supported in part by Santen GmbH, Germering, Germany, and

the “Georg and Hannelore Zimmermann Foundation”, Germany.

The authors have no commercial or proprietary interest in the drugs 
tested in this study. 

Reprint requests to:
Martin Nentwich
Department of Ophthalmology
Ludwig-Maximilian University
Mathildenstr. 8
80336 Munich, Germany
Martin.Nentwich@med.uni-muenchen.de

REFERENCES

1. Moshfeghi DM, Kaiser PK, Scott IU, et al. Acute endoph-
thalmitis following intravitreal triamcinolone acetonide injec-
tion. Am J Ophthalmol 2003; 136: 791-6.

2. Jager RD, Aiello LP, Patel SC, Cunningham ET Jr. Risks of
intravitreous injection: a comprehensive review. Retina
2004; 24: 676-98.

3. Wu L, Martinez-Castellanos MA, Quiroz-Mercado H, et al.
Twelve-month safety of intravitreal injections of bevacizum-
ab (Avastin(R)): results of the Pan-American Collaborative
Retina Study Group (PACORES). Graefes Arch Clin Exp
Ophthalmol 2007; 246: 81-7.

4. Westfall AC, Osborn A, Kuhl D, Benz MS, Mieler WF, Holz
ER. Acute endophthalmitis incidence: intravitreal triamci-
nolone. Arch Ophthalmol 2005; 123: 1075-7.

5. Baath J, Ells AL, Crichton A, Kherani A, Williams RG. Safety
profile of intravitreal triamcinolone acetonide. J Ocul Phar-
macol Ther 2007; 23: 304-10.

6. Bhavsar AR, Ip MS, Glassman AR. The risk of endoph-
thalmitis following intravitreal triamcinolone injection in the
DRCRnet and SCORE clinical trials. Am J Ophthalmol
2007; 144: 454-6.



Contamination of needle points after intravitreal injection

272

7. Tervo T, Ljungberg P, Kautiainen T, et al. Prospective evalu-
ation of external ocular microbial growth and aqueous hu-
mor contamination during cataract surgery. J Cataract Re-
fract Surg 1999; 25: 65-71.

8. Speaker MG, Milch FA, Shah MK, Eisner W, Kreiswirth BN.
Role of external bacterial flora in the pathogenesis of acute
postoperative endophthalmitis. Ophthalmology 1991; 98:
639-49.

9. Aiello LP, Brucker AJ, Chang S, et al. Evolving guidelines
for intravitreous injections. Retina 2004; 24: S3-19.

10. Jaissle GB, Szurman P, Bartz-Schmidt KU. Recommenda-
tion for the implementation of intravitreal injections: state-
ment of the German Retina Society, the German Society of
Ophthalmology (DOG) and the German Professional Asso-
ciation of Ophthalmologists (BVA). Klin Monatsbl Augen-
heilkd 2005; 222: 390-5.

11. Gragoudas ES, Adamis AP, Cunningham ET Jr, Feinsod M,
Guyer DR. Pegaptanib for neovascular age-related macular
degeneration. N Engl J Med 2004; 351: 2805-16.

12. de Kaspar HM, Chang RT, Shriver EM, et al. Three-day ap-
plication of topical ofloxacin reduces the contamination
rate of microsurgical knives in cataract surgery: a prospec-
tive randomized study. Ophthalmology 2004; 111: 1352-5.

13. Carothers TS, Coats DK, McCreery KM, et al. Quantification
of incidental needle and suture contamination during stra-
bismus surgery. Binocul Vis Strabismus Q 2003; 18: 75-9.

14. Olitsky SE, Vilardo M, Awner S, Reynolds JD. Needle sterili-
ty during strabismus surgery. J AAPOS 1998; 2: 151-2.

15. Scott IU, Flynn HW Jr. Reducing the risk of endophthalmitis
following intravitreal injections. Retina 2007; 27: 10-2.

16. Maeck CR, Eckardt C, Holler C. Preoperative disinfection of
the conjunctiva with PVP-iodine. Fortschr Ophthalmol
1990; 87: 320-3.

17. Ta CN, Egbert PR, Singh K, Shriver EM, Blumenkranz MS,
Mino DK. Prospective randomized comparison of 3-day
versus 1-hour preoperative ofloxacin prophylaxis for
cataract surgery. Ophthalmology 2002; 109: 2036-40.

18. de Caro JJ, Ta CN, Ho HK, et al. Bacterial contamination of
ocular surface and needles in patients undergoing intravit-
real injections. Retina 2008; 28: 877-83.

19. Deramo VA, Lai JC, Fastenberg DM, Udell IJ. Acute en-
dophthalmitis in eyes treated prophylactically with gati-
floxacin and moxifloxacin. Am J Ophthalmol 2006; 142:
721-5.

20. Ta CN. Topical antibiotic prophylaxis in intraocular injec-
tions. Arch Ophthalmol 2007; 125: 972-4.






