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TS 3 S A= e, HlAdy vlo] |
o7t JAHE A% Ziehl-Neelsen &4} 2=}
Ogawadi Aol HEate] wjdstatt. 5 58S A
ArE EUE A8 AsAA Y 20 EE o) &
st AHEMEHI 7| Aug RS AFatda, v 2
A7t Y7 A7A e FE9 A EAA (M
Zyurad S o AEk 749 cefazoline 5%%} tobramycin
1.4%, wlelzute|glolE 94)et ¢ clarithromycin
1%} amikacin 1.25%, JAdS 43t A¢
amphotericin B 0.125%)% 3A|7tvit}t HAEE
stk A #E T FUHE e 4ePEde] AlA
5t(miolZuteglo} 49, A 19h) A9H HRE &
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o Qokalth EdoAE RE SAENA =LA
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fusarium 78-S 213t
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Table 1. Demographics and risk factors

o M o2 = 2007 —

Eye Medication at

No Age Sex Eye ) Previous treatment LASIK date Risk factor
presentation
1 29 F oD F-CZ, F-TM Lifting, GM, CZ subconj 99.1.12 MGD
2 29 F oS F-CZ, F-TM Lifting, GM, CZ subconj 99.1.12 MGD
3 29 F 0S LF, F-CZ, Lifting 04.12.31
F-TM
4 25 F OD LF Lifting 06.8.31 MGD, Steroid
T-lens
5 25 F (0N LF Lifting 06.8.31 MGD, Steroid
T-lens
6 45 F oD OF Lifting 98.12.17 Steroid
0.1% prednisolone Epi ingrowth
7 30 F 0])) OF, 0.1% prednisolone Lifting 00.10.25 Steroid
Fluconazole
8 29 F 0D OF, FM Lifting 01.12.14
CF, TM
9 29 F 0S OF, FM Lifting 01.12.14
CF, TM
10 38 F (0N CF, VC Lifting 04.6.3
AT, ceftazidime
11 20 M (0])) OF, FM GM subcon;j 97.7.3 Flap dislocation
Epi ingrowth
12 27 F 0])) 1% prednisolone Lifting 04.11.19 Steroid
F-AM, F-CT Lifting

F-CZ: 5% fortified cefazolin. F-TM: 1.4% fortified tobramycin. GM: gentamicin. CZ: cefazolin. LF: 0.5% levofloxacin. OF:
0.3% ofloxacin. FM: 0.1% fluorometholone. CF: 0.3% ciprofloxacin. VC: vancomycin. AT: amphotericin B. AM: amikacin. CT:

clarithromycin. Subconj: subconjunctival injection. Lifting: flap lifting. Epi ingrowth: epithelial ingrowth.

T Agdgo] FolA7] ARt X EAIE 3Y A HE
dFeFde] Eolxa, 154 2ol A3 o5
o UI7}A] kA& 4417 7HH 0.2 Folal FHYUAZT
(Fig. 1B). €€ Yol BE AT A 2
= FAoldlom, oFEd 93t Aoz FHE = 7tdt
w]gho] okote] YEl vancomycin, tobramycin 3
otlS =thélal moxifloxacin 0.5% ¢} cefazoline
5% HAJNS 35 43 FASIGL, A5 T 23YA
prednisolone acetate 0.12% H<¢tHS F=7}13+9]
o A7 g 5T AIHE 92F 0.6, FO 0.42 3| &
o™ cefazoline 5% At Foslar, ymx| oF
AE AMA38] st AeEes -5

=

3041 AREAR7} gt B2 FaF 3FR| 54k
ANGREE F22 ALEG. £ F 1597 553
ANgaz Weste 0.1 mm =718 7H 4771 9
e B4 AYPAFo] TIWUAN-) AR A T
ARAY. $A4E AUang 53 84 A74ES 9

Al Webtar, fluconazole2 FHAIZHRTE 2 OFA] %

U A gol, Edoz WA 24 W
FA A EEro] AE-714 AAES W Sl
EAst9 o, AudEe Tk A At (Fig.

2 o |o

—

C).
B thr] AubdHS E3 AAIHES Fo
kst @3 Ogawa vl &8I, cefazoline
10%9 amikacin 1.82% &%o=2 A3}
M. abscessus’t ¥4 5o amikacin 0.91%%
clarithromycin 1% A4AS 147 HA0=2 At
st9.om, o] A8 Fgsle] 8F7toll 24 amikacin
33], clarithromycin 4A17F ZHA o2 Zhegatict. E
A 3 1297 Alg3taet 5ol Aoy QI Aol
M amikacin < 35 232 ZEslda, H§UIA
AFE clarithromycin §9-& wA|glo] AFE-3T}
7F 1579k Belo skt 3 Zed sk
714 3e] AA A Ego] UL A AX APLst
S-S #9Qlskar, clarithromycin 1%, amikacin

0.91% AtAS v 3027t Hetete= skt
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Table 2 Clinical course I
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Onset days  Days to referral . . . . o
No Vision Initial presentation Organism Medications
from op from onset

Flap margin, 2 lesions

1 2 2 NA ] F-CZ, F-TM
Interface only, pain Negative

2 2 2 NA Multiple(center+margin) Negative F-CZ, F-TM

3 2 1 0.7 Interface only F-CZ, F-TM
Multiple (center+margin) a-hemolytic F-AT, fluconazole
Small epithelial defect streptococcus F-meropenam, claforan,
Pain AM IV

itheli i Negative F-CZ, F-TM, E-VM,

4 ) ) FC50 Epithelial defect, pain g . .
Interface Moxifloxacin

5 2 2 FC30  Anterior stroma Negative F-CZ,F-TM, F-VM
multiple(center+margin) Moxifloxacin
Interface, stroma, pain )

6 21 26 FC20 i M.fortuitum F-CZ,F-TM
Imm perforation at flap
Multiple, center

S F-CT

Epithelial ingrowth
Interface, single lesion,

7 15 6 0.4 ) M.abscessus F-AM, F-CT
Anterior stroma
Interface, deep stroma

8 11 11 HM ) M .abscessus OF, F-AM, F-CT
Numerous, pain

9 11 11 0.02 Interface, multiple M.abscessus OF, F-AM, F-CT
Interface, 2 lesions F-AM, F-CT

10 14 7 0.2 ) M.abscessus ) )
Anterior stroma Moxifloxacin

- Interface,multiple F-CZ, F-TM, F-AT,

11 7 (reposition) 7 FC 10 . R/o fungal
Stroma, AC reaction Itraconazole
Epithelial ingrowth,pain Nocardia Trimethoprime-

120 (LASIK) S )

Severe injection asteroides sulfamethoxazol
Center,interface, anterior and ) )

12 3 24 HM Fusarium Natamycin, F-AT,

deep stroma
Hypopyon,
Severe injection

F-CT, F-AM

F-CZ: 5% fortified cefazolin. F-TM:
clarithromycin. F-AT: 0.125% fortified amphotericin B. F-VM: 3.3% fortified vancomycin. OF: 0.3% ofloxacin.

1.4% fortified tobramycin. F-AM:

chamber. FC: finger counting. HM: hand motion.

A B F FAA HtE =

RS

ARS 271 FAAZ AHF B8

=

1.0 g2 Folsiglon Wue 457 Qokn, 245

el Ao

o ARE VAEHS

A
47443re] A8 F A

222

S T

| Yepsttr, 2= fﬁi iy
S AHS A A 7| &uk
o7 AHF 2714 A FAE

wasgov,

Z

g, dAs =3 A4 NE7re] A
clarithromycin o g3
T 4NE A 7 =3 11

< clarithromycin 2%
FAgq. Faz
A8 7he

stk As T

0

0

1% 8 *kom g 2

1.25%

2041 dAEATE 99
fed 2 uidakaint T 47H%£

A E9F S99 992 A3 4

fortified amikacin. F-CT: 1% fortified

2 (.40l 74t et
Fotth(Fig. 1D).

AC: anterior
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Table 3. Clinical course II
Days from onset to Interval from onset to  Final ) o
No Surgery ) ) ) Refraction Complications
diagnosis resolution (months) UCVA
1 Epi removal 0 0.5 0.7 -0.50-0.50 ax 40 (0.8) Mild opacity
2 Epi removal 0 0.5 0.5 +1.25-2.75 ax 115 (0.7) Mild opacity
3 Lifting 0 1.3 0.6 Mild pacity
Epi ingrowth
4 Lifting | 1.2 0.6 Opacity
5 Lifting | 1.2 0.4 Opacity
6 Scraping 55 6 0.05 Scar
Flap removal
AMT
7 Flap removal 6 8 0.5 Scar, NV
8 Flap removal 11 6 0.02 Scar, NV
9 Flap removal 11 6 0.7 Opacity
10 Scraping 7 5 0.7 +0.50-1.25 ax 20 (1.0) Epi ingrowth
11 Scraping, irrigation, 17 3 0.5 -2.25-1.00 ax 10 (1.0)
flap suture
12 Flap removal 30 2.5 LP(+) IOP elevation
Conj flap
PKP
PPV, PPL

Epi removal: epithelial ingrowth removal. Epi ingowth: epithelial ingrowth. AMT: amniotic membrane

transplantation. Conj flap: conjunctival flap. PKP: penetrating keratoplasty. PPV: pars plana vitrectomy.

PPL: pars plana lensectomy. NV: neovascularization. IOP: intraocular pressure. LP: light perception.

Table 4 Summaries for various organisms

Average onset

Mean interval from onset

Flap removal Final vision

Organisms  NO Initial presentaion ) o
(days) to Resolution (months) incidence (uncorrected)
Bacteria 5 Flap margin, pain, 2 1 (0.5-1.3) 0 0.56 (0.4-0.7)
epithelial defect
Mycobacteria 5 Center, pain (£) 14.4 6.2 (5-8) 4 0.7 (flap preserved)
Interface+stroma
Epithelial defect (-) 0.29 (flap amputed)
Fungus 1 Center, deep stroma 3 2.5 1 LP (+)
hypopyon
Nocardia 1 Interface+stroma 7 3 0 0.5
Anterior chamber reaction (after
(trauma history) reposition)

-
o ARAEE v AF ¥
2, NE72E FuE W4y 2
W dzadd Zehyy PRgo

gro], AlH3} 9
7Y T34 FHH
Zhetu) @} ofzke} A
A LA

gentamycin

o
=

s

o
=

AusFAE & ofloxacin 0.3% ot
shA et Aol s t9ar, thed Zhete| ol
AE AL &2 & fluorometholone 0.1% ¢t
3 43 F71819 0
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Figure 1. (A) Case 4 showing multiple interface infiltrates from bacterial infection. Both eyes had similar infiltrates on
postoperative day 3. (B) The corneal infiltrates much regressed after 1 weeks of intensive antibiotic treatment. (C) Case 7 of
Mycobacterium abscessus keratits. Note dense whitish interface infiltrate surrounded by multiple tiny infiltrates. (D) The lesion
resolved after 8 weeks of antibiotics treatment, but recurred after tapering of eyedrops. After flap amputation, scarring associated
with vascularization was remained. (E) Case 11 of Nocardia asteroids keratits. Multiple interface infiltrates with irregular margins
were developed 2 weeks after flap dislocation. (F) The infection was controlled with trimethoprim-sulfamethoxazole. (G) Case 12
showing Fusarium keratitis. Note dense central infiltrate and necrotic overlying flap. (H) Despite flap amputation and intensive
antifungal treatment, the subject required penetrating keratoplasty.
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AN (Fig.
1E). Tobramycin 1.4%, cefazoline 5% %<tS
1A17tvlt}, amphotericin B 0.125% S 24179t}
AotEE 3t o}, o]E7tY X g% B sl ¢
et 4ebAR S 3 7| dntge] AFES Fol
SAALS} W FHALE AlSgE & A7) AI7FA] A
o 2ulEEE MHS Al & AuEHES AHA7]A,
10-0 Y& BJAZE olFA&ETS Aldste HA
< AN A7HA BB AE FASH T} 6
d7re] ®jF 5 Nocardia asteroides® 33,
amphotericin BE WA $9@3laL, trimethoprim (16
mg/ml)-sulfamethoxazole (80 mg/ml) HFS A=
ste] Szt AJMEE Slal H7E trimethoprim-
sulfamethoxazoles H5-&3t=% 3PHA], cefazoline
7 tobramycing A2 T@3IH T o] % HAAA3}
AA 7N FAE ST 13709 & -0l
< -sph 2.25 = -cyl 1.00 Ax 30%] &A1 1.0
o7 Ao AFZ= AR (Fig. 1F).

2

S 12

R
ot 2h) 542 W 39 Fol $obo] B2
P AT ool A ol
of BT VYR o] @ FAEo] YU,

o
N
i
T
=
AR
>~
>
o

&3t A MHES

prednisole acetate 1%=S H<talsict. o] B U
Al BApe] -0t AlEL (.04 09, AHE Ad T
0.6°2% ZAHLJT. &£F 2575 thA] 9oty 530
A AT Al FASH(0.02) 4 712HE ez Y
st vlZdAd  wmlolmHtEgol THES 4lEhe]
clarithromycin 1%% amikacin 1.25% #9S A]
ZetR o Gt TAEA Zof, 129 119 B
HAHES 53 A, A, dabd] st =2

14
2y
N

A ABsgont, FE SHEA g gzt of
o] & 5 2497 Bgol ALAAT. 29 HLP
A A e dAGE WG om MFE AALAY
Aoy AR 21 A% £93 AR 4
She 714083 AU 4 A3l Susel gt
(Fig. 1G). AF2g oJalste] a4 2 48e

At AL SEHALE Ald & 7]E0
AHESE clarithromycin 1%9F amikacin 1.25%
S 2AIZbel} Hokslal, natamycin 5% oS 4
A|Zkelt}, amphotericin B 0.125%2 3HA|Ztobo)
Aekela fluconazoleS 200 mgs FYFARIES
sttt ey o] Foll . ZtebRlfo] FUbE AL ofsly
= 274 29, 12€¢ 169 Z4EAS AAS A, o] H
AE o] &3t thA] = 9 du] S AALE AldYste]
fusarium ZrEgoz sl olo] x&Hoz
natamycin, amphotericin B, fluconazoles ¥
A3Asolx 7129 galdlde] Yehgar, 4 Fe
7Fede] o] 12€ 2249 AubdH o]a&s AdYstY]
o a8y, o]Fol= A&AHo R oglE o] 20059 1
Y 49 et Fo] wAENOH 1€ 6 X537 54
o] AFZo)dras AldstATh. Zhto]d] FEA
A AEpEY 4ol JleEE S Fox
natamycin® 3+ 33 Aotttk 1€ 25¢ $-919]
QFFol 32 mmHg= 5t Aar, Aol Wi FaL 5
A7} ZAatel]l @S Aro] AN, = A
sloll AHHRE 224 AAES 58 AYFHe
4 A FEAE AASAE. o
natamycin A¢HE FASGL, FH 3
AACFE Q3 7HFFQ MMFEOE travoprost
0.004% (Travatan, Alcon, Texas, USA) Z<tef
°F Qs FAsIGon, Age FHEe|t
(Fig. 1H).
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Al

o] A 7 &E3F 77} S.aureusHt Coagulative-
negative staphylococcus?l HolA Azte & A=
AAE hhde] P2 AY & qtk? FF FA
= Ao, ot Zhutdo] faEAY 1, 29
I 4, 5 Bxpe] 79 Ak vlo]EAl AJho] lo] AT
AE 53 s T, R4l surge-drapes
ARESHE Aol AFHY 4 ok w3k vEAAY vlo]
SutElelobs FEBE ZAFHLE /)79 A%3 o
o] AgAdrz AaHs AlFd o milipore
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1=
filterE AH&-8h= o] #o] =s 2 7 = WY



Z Azeo], 3 A8d Aedds
oM wjAZe] T HFE A=sto
T A% T2 Y F 8iTh ol 2ol
AHEE FAAR Qlete] ol EA
Sk Aoz AZtEy vl
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Aol 78 Eshm, &3
Coagulase negative staphlylococcus,
S. viridans&o] 903, o= vl
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=ABSTRACT=
Clinical Analysis of Infectious Keratitis after LASIK

Sun Woong Kim, M.D., Yeo Jue Byun, M.D. Eung Kweon Kim, M.D. Ph.D., Tae-im Kim, M.D.

The Institute of Vision Research, Department of Ophthalmology, College of Medicine, Yonsei University, Seoul, Korea

Purpose: To improve the understanding of infectous keratitis after LASIK by analyzing our clinical
experiences.

Methods: We retrospectively reviewed the records of 12 eyes of 9 subjects who developed infectious keratitis
after LASIK, and compared them in terms of onset of symptoms, microbiologic profile, medical and surgical
interventions, and final visual acuities.

Results: Among them, one eye was found to have culture-proven bacterial infection, five eyes with non
tuberculous mycobacterial infection, one eye with Nocardial infection, one eye with fungal keratitis and four
eyes of two subjects with unisolated microorganisms. Bacterial infections included unisolated cases presenting
2 days after LASIK, mycobacteria presented at an average of 14.4 days after LASIK, Nocardia presented 4
months after LASIK (7 days after trauma), and fungus presented 3 days after LASIK. Bacterial infections
were diagnosed immediately after onset of symptoms, and resolved 30 days after treatment. Mycobacterial
infections were diagnosed 14 days (6-55 days) after onset and resolved after 6.2 months of treatment, which
included flap amputation in 4 of 5 eyes. Fungal infections were diagnosed 30 days after onset, and resolved
after 2.5 months of treatment. Norcardial infections were diagnosed 17 days after onset, and resolved after
3 months. Final visual acuities were over 0.5 in 4 of 5 cases of bacteria, in 3 of 5 cases of mycobacteria,
in the 1 case of Nocardia and light perception in fungal keratitis.

Conclusions: Bacterial infections tended to present within two days, whereas mycobacteria presented about
14 days after LASIK. Mycobacterial infections required the longest duration of treatment, however the visual
outcome was the worst in fungal keratitis.

J Korean Ophthalmol Soc 48(2):219-229, 2007
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