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Abstract

Importance—Intracameral injection of cefuroxime sodium (1 mg/0.1 mL) has been reported to 

reduce the risk of endophthalmitis following cataract surgery. In the United States it must be 

compounded, which is subject to dilution error. We describe a series of 13 eyes that received 

intracameral injection of cefuroxime sodium, 9 mg/0.1 mL, intraoperatively.

Observations—On postoperative day 1, 6 of 13 eyes (46%; 95% CI, 19%-75%) had visual 

acuity of 20/70 or worse and macular edema. Spectral-domain optical coherence tomography of 2 

eyes revealed central subfield thicknesses of 909 and 873 μm. On postoperative day 4, the mean 

(SD) central subfield thickness was 309 (78) μm in the 6 eyes with diagnosed macular edema, 279 

(23) μm in the fellow eyes, and 271 (38) μm in the 7 exposed eyes without macular edema. The 

mean (SD) time to resolution of macular edema was 5.2 (1.3) days; the final central subfield 

thickness ranged from 193 to 293 μm. All eyes, except 2 with preexisting ocular comorbidity, had 

a best-corrected final visual acuity at 1 month of 20/30 or better. Significant corneal edema was 

not observed.

Conclusions And Relevance—Intracameral injection of cefuroxime sodium at a dose of 9 

mg/0.1 mL was associated with transient macular edema and diminished visual acuity in 6 of 13 

exposed eyes (46%), resolving largely within 1 week.

Corresponding Author: Neal H. Shorstein, MD, Departments of Ophthalmology and Quality, Kaiser Permanente, 320 Lennon Ln, 
Walnut Creek, CA 94598 (nshorstein@eyeonsight.org). 

Author Contributions: Drs Wong and Waxman had full access to all of the data in the study and take responsibility for the integrity 
of the data and the accuracy of the data analysis.
Study concept and design: Wong, Waxman, Shorstein.
Acquisition, analysis, or interpretation of data: All authors.
Drafting of the manuscript: Wong, Waxman, Shorstein.
Critical revision of the manuscript for important intellectual content: All authors.
Statistical analysis: Wong, Herrinton, Shorstein.
Obtained funding: Herrinton.
Study supervision: Wong, Shorstein.

Conflict of Interest Disclosures: All authors have completed and submitted the ICMJE Form for Disclosure of Potential Conflicts of 
Interest and none were reported.

HHS Public Access
Author manuscript
JAMA Ophthalmol. Author manuscript; available in PMC 2017 August 21.

Published in final edited form as:
JAMA Ophthalmol. 2015 October ; 133(10): 1194–1197. doi:10.1001/jamaophthalmol.2015.2421.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Cefuroxime sodium (1 mg/0.1 mL) appears to be effective in preventing endophthalmitis.1,2 

Kaiser Permanente surgeons began injecting intracameral cefuroxime in 2007, with resulting 

declining rates of infection.3,4 Cefuroxime is available in Europe as Aprokam, a 

manufactured product for intracameral injection. In the United States, no intracameral 

antibiotic preparation is approved to prevent endophthalmitis, thus creating a need for 

compounding for each surgical case. Reports have shown a long-term deleterious effect on 

the retina and cornea of injecting cefuroxime sodium at concentrations greater than 50 

mg,5,6 while no adverse effect has been observed at 3 mg.7 We describe transient macular 

edema from injection of 9 mg of cefuroxime sodium.

Methods

Following Kaiser Permanente Institutional Review Board approval, we reviewed medical 

records of 11 patients (13 eyes) who underwent cataract surgery by a single surgeon 

(D.C.W.) on a single day. In this article, exposed eye refers to an eye that underwent surgery 

and was injected with cefuroxime sodium at a dose of 9 mg/0.1mL on that day. Reduced 
vision refers to Snellen visual acuity of 20/70 or worse on postoperative day 1 following 

uncomplicated clear-cornea cataract surgery. Data were collected and analyzed between June 

2014 and January 2015. Informed consent was not required owing to the retrospective nature 

of the study.

All patients were prescribed topical prednisolone acetate, 1%, diclofenac, 0.1%, and 

ofloxacin, 0.3%, 4 times daily in the eye undergoing surgery beginning 3 days prior to 

surgery. Two of the 11 patients underwent bilateral same-day surgery. Ordinarily, 750 mg of 

cefuroxime sodium injectable powder is reconstituted with 7.5 mL of preservative-free 

normal saline (sodium chloride, 0.9%). Three milliliters (300 mg) of the resulting solution is 

then injected into an empty 30-mL sterile interior vial. To this, 27 mL of preservative-free 

normal saline is added, resulting in a final cefuroxime sodium concentration of 1 mg/0.1 

mL.8 At each procedure's conclusion, 0.1 mL of compounded cefuroxime sodium solution 

was injected through the paracentesis. However, on this day, the final concentration was 9 

mg/0.1 mL.

Results

Postoperative Day 1

On the first postoperative day, 6 of 13 eyes (46%; 95% CI, 19%-75%) had reduced vision 

with uncorrected distance visual acuity of 20/70 (0.54 logMAR) or worse (Table). On 

slitlamp bio-microscopy, 2 of 13 exposed eyes (15%) had mild central corneal edema. No 

eyes had more than mild cell and flare in the anterior chamber.

Spectral-domain optical coherence tomography (OCT) (Spectralis; Heidelberg Engineering 

GmbH) was performed on 2 patients with uncorrected distance visual acuity of 20/150 and 

20/200. The central subfield thicknesses (CSTs) of the 2 exposed eyes were 909 and 873 μm, 

respectively (Figure).
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No fluorescein angiography was performed on these patients during the period under study. 

Therefore, vascular abnormalities could not be evaluated as a cause of vision loss.

That same day, the surgeon investigated the cause of the cluster. On pharmacy review, 

dilution error in the preparation of cefuroxime was uncovered as described later. The 

operating surgeon promptly notified all patients of the findings.

Postoperative Day 4

All exposed eyes were tested with spectral-domain OCT on postoperative day 4. Among the 

6 exposed eyes with reduced vision on the first postoperative day, the mean (SD) CST of the 

6 eyes was 309 (78) μm (range, 235-434 μm). The mean (SD) CST of the 7 exposed eyes 

without reduced vision on the first postoperative day was 271 (38) μm (range, 195-319 μm), 

including 1 eye with mild vitreomacular traction that was present 2 months prior to surgery 

(CST, 327 μm). The mean CSTs of the 2 groups were not statistically different (t test, P = .

28). The mean(SD) CST of the fellow eyes was 279(23) μm.

Postoperative Days 6 and 7

A retina specialist (M.D.W.) examined 5 of 6 eyes diagnosed as having macular edema 

within 7 days following surgery. Patient 11 did not follow up as planned. The vitreous was 

documented as clear in all eyes. Additional spectral-domain OCT imaging acquired in 2 eyes 

that had demonstrated elevated CST on day 4 and in 1 of the 2 patients with elevated CST on 

day 1 showed resolution of retinal thickening and a mean (SD) CST of 248 (9) μm (range, 

239-257 μm). Patient 10 had a CST of 257 μm with trace hyporeflective spaces in the outer 

plexiform layer and subretinal space, which resolved by week 9.

All exposed eyes with macular edema had resolution of thickening with a CST of 271 μm or 

less (range, 235-271 μm) within 1 week of surgery (mean [SD], 5.2 [1.3] days). The mean 

(SD) final best-corrected visual acuity at 1 month for exposed eyes with diagnosed macular 

edema was 0.08 (0.07) logMAR (Snellen equivalent, 20/25) and did not differ significantly 

from exposed eyes without diagnosed edema (0.11 [0.14] logMAR; Snellen equivalent, 

20/25) (P = .64). Two eyes had visual acuity worse than 20/30 (20/40 in each) at 1 month 

due to preexisting retinal problems. The morphology of all retinal layers in the final OCT 

images was normal except in patients with preexisting conditions. The final CSTs were all 

within 95% normal limits except in the patient with preexisting birdshot chorioretinopathy. 

On OCT, the final CST ranged from 193 to 293 μm.

Cefuroxime Compounding

Root cause analysis identified protocol variances for in-house cefuroxime compounding. 

The usual product of powdered cefuroxime sodium, 750 mg, was unavailable from the 

manufacturer prior to compounding on the morning of surgery. Instead, a substituted product 

contained 1.5 g of cefuroxime sodium. The technician compounding the mixture mis-

interpreted the updated dilution formula, which was prepared by another pharmacy staff 

member, and the second dilution step was omitted. The final check of product by pharmacy 

personnel was inadvertently skipped. Corrective action was instituted immediately. 
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Subsequently, cefuroxime compounding has been moved to a US Food and Drug 

Administration–registered outsourcing facility.

Discussion

While uneventful cataract surgery has been shown to cause a subclinical increase in foveal 

thickness by OCT without visual impairment on postoperative day 1,9 intracameral 

cefuroxime sodium at a concentration of 1 mg/0.1 mL has been shown to be efficacious2 and 

safe10 without a significant effect on macular thickness by OCT11 or corneal endothelial cell 

density.12 Inadvertent injection of cefuroxime sodium, 3 mg, caused by substitution of a 

750-mg vial for the presumed 250-mg product caused no harm to the cornea or retina on 

clinical examination in 6 patients, who had a final best-corrected visual acuity of 20/20 at 1 

week postoperatively.7 Doses ranging from 50 to 60 mg have produced transient or 

permanent damage to the cornea and retina.13

While doses as low as 10 mg injected into the vitreous in rabbits have induced structural 

changes to the retina,14 no reports as yet show deleterious clinical effects in humans at this 

dose. This is the first report, to our knowledge, of the effects on the human eye of 

intracameral injection of cefuroxime sodium at a dose of 9 mg. In this series of eyes, the 

hyperosmolarity of the solution may have contributed to the development of macular edema; 

however, there were no signs of toxic anterior segment syndrome, which would be expected 

if osmolarity were causative.15

Conclusions

These data show that intracameral injection of cefuroxime sodium at a dose of 9 mg/0.1 mL 

can result in transient macular edema and diminished visual acuity likely in 19% to 75% of 

exposed eyes, resolving largely within 1 week. The safe therapeutic concentration window 

currently appears to be between 1 and 3 mg.
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At a Glance

• Dilution errors in preparation of cefuroxime sodium for intracameral injection 

may occur.

• Injection of 9 mg/0.1 mL may cause temporary macular edema and 

diminished visual acuity.

• Resolution of this macular edema occurs largely within 1 week.
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Figure. Postoperative Spectral-Domain Optical Coherence Tomographic Images From Patients 
10 and 11
A-C, Patient 10 had severe thickening of the outer plexiform layer (OPL) and severe and 

broad thickening of the subretinal space (SRS) on day 1 (A), a small hyporeflective pocket 

in the OPL and trace shallow thickening of the SRS on day 4 (B), and no abnormalities at 

week 9 (C). D and E, Patient 11 had severe thickening of the OPL and severe and broad 

thickening of the SRS on day 1 (D), and no abnormalities on day 4 (E).
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