an important contributor to separation of the inner
layers of the neural retina resulting in MF. Other
investigators reported the possibility of treating MF
without ILM peeling,® because the ILM may not be
solely responsible for MF. In addition, ILM detachment
is not always observed in eyes with MF.

Because of the absence of histologic data, we did not
confirm if the ILM simply detached from the ganglion cell
layer in our patients. The presence of columns suggested that
the ILM and ganglion cell layer separated, but it was not
posterior vitreous detachment. Other findings also lead us to
hypothesize that this was an ILM detachment. For instance,
sub-ILM hemorrhage is sometimes seen and the ILM can be
easily peeled using forceps during vitreous surgery.

In conclusion, tractional ILM detachment is a new and
important finding from the standpoint of inducing macular
diseases related to high myopia.

REFERENCES

1. Panozzo G, Mercanti A. Optical coherence tomography find-
ings in myopic traction maculopathy. Arch Ophthalmol
2004;122:1455-1460.

2. Ikuno Y, Gomi F, Tano Y. Potent retinal arteriolar traction as
a possible cause of myopic foveoschisis. Am J Ophthalmol
2005;139:462—-461.

3. Kuhn F. Internal limiting membrane removal for macular
detachment in highly myopic eyes. Am ] Ophthalmol 2003;
135:547-549.

4. Kobayashi H, Kishi S. Vitreous surgery for highly myopic eyes
with foveal detachment and retinoschisis. Ophthalmology
2003;110:1702-1707.

5. Kwok AK, Lai TY, Yip WW. Vitrectomy and gas tamponade
without internal limiting membrane peeling for myopic fove-
oschisis. Br ] Ophthalmol 2005;89:1180-1183.

Endophthalmitis After Open Globe
Injury: Microbiologic Spectrum and
Susceptibilities of Isolates

Sachin Chhabra, MD,

Derek Y. Kunimoto, MD, JD, Lubna Kazi, PhD,
Carl D. Regillo, MD, Allen C. Ho, MD,
Jonathan Belmont, MD, Joseph Maguire, MD,
James Vander, MD, and

Gary C. Brown, MD, MBA

Accepted for publication May 11, 2006.

From the Wills Eye Retina Service, Philadelphia, Pennsylvania (S.C.,
D.YK., CD.R. A.CH, ].B, JM.,, J.V.,, G.C.B.), and University of
Pennsylvania, Department of Microbiology, School of Medicine, Phila-
delphia, Pennsylvania (L.K.).

Supported in part by the Heed Ophthalmic Foundation (D.Y.K.) and
the Ronald G. Michels Foundation (D.Y.K.).

Inquiries to Derek Y. Kunimoto, MD, JD, Wills Eye Hospital, Retina
Service, 840 Walnut Street, Philadelphia, PA 19107; e-mail: derek_
kunimoto@yahoo.com

852 AMERICAN JOURNAL OF OPHTHALMOLOGY

PURPOSE: To present the microbiologic spectrum and sus-
ceptibilities of isolates in posttraumatic endophthalmitis,
and to provide a review of the literature.

DESIGN: Retrospective consecutive case series.
METHODS: A review of 1182 consecutive open globe
injuries was performed, identifying 10 patients with
culture-proven endophthalmitis.

RESULTS: Thirteen organisms were isolated from 10 eyes
with posttraumatic endophthalmitis. Isolated organisms in-
cluded Streptococcus species (46.2%), coagulase-negative
Staphylococcus (23.1%), and Bacillus cereus (15.4%). All
organisms tested were susceptible to vancomycin and tobra-
mycin. The most commonly isolated organisms from an
aggregate posttraumatic endophthalmitis pool of 372
cases obtained by literature-based meta-analysis were
coagulase-negative Staphylococcus (21.5%) and Bacillus
cereus (18.5%).

CONCLUSION: We report a high prevalence of gram-
positive pathogens and a notable prevalence of Bacillus
cereus in posttraumatic endophthalmitis. Susceptibility
results suggest that posttraumatic endophthalmitis iso-
lates are generally susceptible to vancomycin and tobra-
mycin. (Am ] Ophthalmol 2006;142:852-854. ©
2006 by Elsevier Inc. All rights reserved.)

P OSTTRAUMATIC ENDOPHTHALMITIS IS A SEVERE COM-
plication of open globe injury. Previous studies have
demonstrated that the microbiologic spectrum of post-
traumatic endophthalmitis is unique from other types of
endophthalmitis, such as postsurgical or bleb-associated
endophthalmitis.!~? However, susceptibility data of patho-
gens in this setting are limited. In this study, we review the
microbiologic and susceptibility data from 10 consecutive
cases of culture-proven posttraumatic endophthalmitis seen
at one institution.

After obtaining institutional review board approval,
1182 consecutive cases of open globe injuries presenting at
Wills Eye Hospital Emergency Room between January
1991 and June 2002 were reviewed. From this data set,
10 patients with culture-proven endophthalmitis clini-
cally consistent with posttraumatic endophthalmitis
were identified. Organisms from these cases were isolated
primarily from undiluted aqueous or vitreous samples
(Table 1). The samples were cultured and analyzed using
standard techniques, as previously reported.” Suscepti-
bility testing was performed using the Kirby-Bauer disk
diffusion method.

A total of 13 microorganisms were isolated from 10 eyes
in our study (Table 1). In eight eyes, a single microorgan-
ism was identified, and in two eyes (20%), polymicrobial
infection was present. The most common microbe isolated
was Streptococcus species, which represented six of 13
microorganisms (46.2%). Viridans-group Streptococcus ac-
counted for five of these six cases. The next most common
microbe isolated was Staphylococcus species (four of 13, or
30.1%), including three coagulase-negative Staphylococcus
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TABLE 1. Susceptibility of Microorganisms Isolated from 10 Patients With Culture-Proven Endophthalmitis After Open Globe Injury

Isolate Patient Pathogen Source Cefazolin  Chloramphenicol Ciprofloxacin Gentamicin Tobramycin Vancomycin
1 A Staphylococcus epidermidis  Vitreous aspirate S — S S — S
2 B  Staphylococcus epidermidis  Intraocular foreign S — S S — S

body
3 C  Staphylococcus haemolyticus Anterior chamber S — S — S S
fluid
4 D  Staphylococcus aureus Anterior chamber S — S — S S
fluid
5 E  Streptococcus sanguis Il Vitreous aspirate S S S S — S
(viridans group)
6 F  Streptococcus sanguis Il Anterior chamber S — S S — S
(viridans group) fluid
7 G  Streptococcus mutans Vitreous aspirate S S S S — S
(viridans group)
8 G  Streptococcus constellatus Vitreous aspirate S S R S — S
(viridans group)
9 G Streptococcus salivarius Vitreous aspirate S S R S — S
(viridans group)
10 H  Streptococcus mitis (viridans Vitreous aspirate S S R R S S
group)
11 | Bacillus cereus Pus extruding from R — S — S S
corneal lac
12 J Bacillus cereus Vitreous aspirate — — — — — —
13 B  Enterobacter amnigenus I/ Vitreous aspirate S — S S S =

S = sensitive; R = resistant.

(23.1%) isolates and one Staphylococcus aureus (7.7%).
Bacillus cereus represented two of the 13 microorganisms
(15.4%), and the single gram-negative organism in this
series was Enterobacter species (7.7%).

Previous studies have identified coagulase-negative Staph-
ylococcus and Bacillus species as the most common microbes
in posttraumatic endophthalmitis. Kunimoto and associ-
ates compiled a large series of 139 posttraumatic endoph-
thalmitis isolates, and these were combined with seven
other case series (individual case reports were excluded) to
yield a total data set of 372 isolates in posttraumatic
endophthalmitis (Table 2). Infections were caused by
gram-positive bacteria in 61.0% of cases, by gram-negative
bacteria in 10.2% of cases, by fungi in 8.3% of cases, and
polymicrobial infections in 15.6% of cases. The most
common gram-positive microbes were coagulase-negative
Staphylococcus (21.5%) and Bacillus species (18.5%), fol-
lowed by Streptococcus species (14.8%) and Staphylococcus
aureus (6.2%).

Susceptibility testing was performed on 12 of 13
isolates (Table 1). All of the tested microorganisms were
found to be susceptible to the commonly used endoph-
thalmitis antibiotics vancomycin and tobramycin. The
single gram-negative organism isolated was also susceptible
to gentamicin, suggesting that there may be class-equiva-
lence for treating gram-negatives with aminoglycosides in
this setting.

Vol. 142, No. 5

BRIEF REPORTS

Limitations of this study includes the in vitro nature of
susceptibility data, which does not necessarily translate to
in vivo efficacy. There is also the potential of selection bias
in our population of referred patients, who may represent
more severe cases at higher risk of infection. Last, it should
be mentioned that our methodology may not have cap-
tured all patients with posttraumatic endophthalmitis,
because some patients (though none in this series) were
primarily enucleated and some patients were lost to fol-
low-up immediately post-repair.

Resistance was observed to ciprofloxacin by several
isolates (each of which were Streptococcus species), and
therefore monotherapy with ciprofloxacin cannot be rec-
ommended by this study. In fact, monotherapy with any
antibiotic tested is unlikely to provide comprehensive
coverage. Susceptibility results are not available for cefta-
zidime, amikacin, or fourth-generation fluoroquinolones.
The authors’ own empiric treatment of posttraumatic en-
dophthalmitis includes intravitreal vancomycin for gram-
positive coverage and ceftazidime or amikacin/tobramycin
for gram-negative coverage. This combination would cover
the isolates in the current series, based on in vitro
susceptibility. Last, although no fungal infections were
identified in this series, our review indicates that fungi are
not uncommon pathogens, especially in tropical or sub-
tropical climates.*7

853



REFERENCES
aa oo o c o
| S XXX < © . : e
55 § o) @ % S E’g § § 2 S 1. Parrish CM, O’Day DM. Traumatic endophthalmitis. Int
Sy =R = Ophthalmol Clin 1987;27:112-119.
~ M O 1 O O © 0 )
N®WBO OO ®m— g -% 2. Thompson JT, Parver LM, Enger CL, et al. Infectious
Y _g 2 endophthalmitis after penetrating injuries with retained
P P @ . . .
sl SESF ¥ o o intraocular foreign bodies. Ophthalmology 1993;100:1468 —
5] —_ P I
t1|SoooSSES| 8 3 1474.
§ = “Ho B = Sol § & 3. Alfaro DV, Roth D, Liggett PE. Posttraumatic endophthalmi-
] § is. Causative organisms, treatment, and prevention. Retina
2 tis. Causat treatment, and t Ret
E=
o, PN _ PN 8 2 1994;14:206-211.
© o o & & & =i
5 2 ?E ,°> ..°r\> % % 8 s o < 4. Thompson WS, Rubsamen PE, Flynn HW Jr., et al. Endoph-
gllasf222saa| 8 o thalmitis after penetrating trauma. Risk factors and visual
& ST oaNN-oo | 8 S acuity outcomes. Ophthalmology 1995;102:1696—-1701.
o = .
2 o 5. Duch-Samper AM, Menezo JL, Hurtado-Sarrio M. Endoph-
2 @ = s . . s
© = o= thalmitis following penetrating eye injuries. Acta Ophthalmol
s —_ —_ —_ —_ c O
- § § § § < 5% Scand 1997;75:104-106.
rlsegsegsegso| » & 3 . "
g I § S § S § S § S ) o] = 6. Sabaci G, Bayer A, Mutlu FM, et al. Endophthalmitis after
SEMAS BBl Bl g ° 3 deadly-weapon-related open-globe injuries: risk factors, value
3 « £ 2 f prophylactic antibiotics, and visual Am J Oph
a ¢ = 2 O prop YaCth antibiotics, and visual outcomes. m] ph-
= o) 'é = thalmol 2002;133:62—69.
= < = D . . . .
% & a g s 7. Kunimoto DY, Das T, Sharma S, et al. Microbiologic spectrum
® _ o = © o e . .
< e |l eSS esxess | ¢ > 2 and susceptibility of isolates: part II. Posttraumatic endoph-
< I X O N NN X XN f L= .
s -l 28 a Qa2 ® 5 3 < thalmitis. Am ] Ophthalmol 1999;128:242-244.
S g T« I £ s 5
uc_' :E:. N - 10O ®mWwA® aE> 95). B
o c O
(] <= [} cC =
= [ (%) = £
© 2 o . . .
E |, <M g g8 Photophobia Associated With a
© T ol e o <) © ® 0 . . .
S || SSX83~-%| ¢
2 (55| Baagblga |8 °& Demyelinating Lesion of the
o S.lesfscaszaos| g < @ . .
T |2f|arr~v~go-|& g3 Retrochiasmal Visual Pathway
= (7]
c = O
c O . .
3 |- g § S Aki Kawasaki, MD, and
- ©
© pi —~ — s} 5 . .
2 |3gle€s8 % E 38 % Frangois-Xavier Borruat, MD
(=) [=) —_ —_ o~ —_
- c T AN OO m o 9O
1) g T O O N m 9 = 0 E ©
£ el T N ) . . .
2 |5 N@wr-®omoo | 5 g E s PURPOSE: To present two patients in whom photophobia
< 3
© [ = 2 s 2 9 d i i f h’ 1
) » &8 2N was a predominant presenting symptom of retrochiasma
=% (%) 20 5 . .
o |- 22Ef o o) demyelination.
i g —~ Py _ PN Ec g .
n | Ss SSSS8S8ss | g8 58 DESIGN: Observational case report.
— (2 oy o o c .
m |3 Tl Yo d g Yl %% o 8 § METHODS: Two women who experienced an acute onset
< L N N O S0 ) S = N . . .
F |§€loovsgaNo~ | 8o 80yg of photophobia underwent neuroophthalmic examination
S AnBS Bl € 8 6 ¢ . . . e
& o s SES and investigations at a single institution.
=N = = . . .
g £ 23 § RESULTS: Examination revealed a homonymous visual
= _~ =~ =~ =~ = 2 Q . . . . .
Tl oSSR | 88838 field defect in both patients. Magnetic resonance imaging
sl x-ma~oTE | 50958 i ion i
27|y | 283828 (MRI) demonstrated a hyperintense lesion in the area of
O Rl 0 iy e el e PR [=)] ko) s . . . . .
% Slogeraggw o 2 2£3 the right posterior thalamus in one patient and enhancing
* 25< g3 lesions in the deep white matter of the temporal lobes
287
923538 bil Ily with h f the righ i
- 5 O ilaterally with contrast enhancement of the right optic
(2] E o 8 (&)
w Q () . . ops . . .
g S -8 9<% tract in the second patient. Additional investigations,
Q9 o . . . . . .
S L5380 including lesion biopsy in the first patient, revealed
R [o IS E 5 . . . .
> o S 8% 8 demyelination as the most likely etiology. Improvement
g » o . . . .
ele8g = SS8po00 of photophobia, visual field defect, and radiographic
2 O% 2ac O ops
2|l o9 g C58o:z abnormalities was documented over the next three to
O ® 5 Q S 4 ccPS5w
¢} o 8 0 g 20 S © ¢ = £
SQPo2o§ c E g o*
S2382= 2 =329
S$82% 3 s a S ER Accepted for publication May 11, 2006.
2 5 ) .
g & S o & E =) ® 3 From the Department of Neuro-ophthalmology, Hopital Ophtalmique
5 532855 20 & é @ Jules Gonin, Lausanne, Switzerland.
g3L8gs é—‘ Si S = gE = g Inquiries to Aki Kawasaki, MD, Department of Neuro-ophthalmology,
® O nao = S = Hépital Ophtalmique Jules Gonin, Avenue de France 15, Lausanne,
Switzerland 1004; e-mail: aki.kawasaki@ophtal.vd.ch

854 AMERICAN JOURNAL OF OPHTHALMOLOGY NOVEMBER 2006



	Endophthalmitis After Open Globe Injury: Microbiologic Spectrum and Susceptibilities of Isolates
	REFERENCES


