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Diffuse Lamellar Keratitis after Trabeculectomy in a Patient
with Laser in situ Keratomileusis
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Purpose: In the present study, a case of diffuse lamellar keratitis after trabeculectomy in a patient who had received laser in situ

keratomileusis many years prior is reported.

Case summary: A 54-year-old male diagnosed with binocular primary open-angle glaucoma underwent trabeculectomy in the
left eye because of poor intraocular pressure control and visual field defect progression even with maximal medical treatments.
Faint, non-progressing subepithelial opacities pre-existed in the left cornea but no treatment was administered. The patient had
a history of laser in situ keratomileusis in both eyes 12 years prior. On the first postoperative day, conjunctival buttonhole was
found and because leaking from the hole continued, topical steroid was discontinued on the fourth postoperative day. On the
seventh postoperative day, diffuse lamellar keratitis developed on the central cornea without intraocular pressure elevation, and
diffuse infiltration under the corneal flap was observed in the anterior segment on optical coherence tomography. The patient
was treated with topical steroid eye drops every 3 hours for the first 2 days and the frequency was increased to every hour be-
cause the keratitis did not improve. On the ninth postoperative day, keratitis began to improve and 2 months postoperatively,
subepithelial lamellar infiltration improved significantly but did not show complete remission.

Conclusions: Diffuse lamellar keratitis can develop in an eye with laser in situ keratomileusis after trabeculectomy if appropriate

treatment with topical steroid eye drops is not administered.
J Korean Ophthalmol Soc 2017;58(1):87-92
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Figure 1. Slit-lamp photography on the 7th postoperative day.
(A) Slit-lamp examination and (B) amplified examination show
diffuse subepithelial granular infiltration and interface haze
with ‘shifting sands’ appearance on central cornea of the left
eye.
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Figure 2. Anterior segment optical coherence tomography on
the 7th postoperative day. This image shows diffuse infiltra-
tion under the corneal flap of the left eye.

Figure 3. Slit-lamp photography on the 9th postoperative day.
Slit-lamp examination shows decreased diffuse subepithelial
granular infiltration and interface haze on central cornea of the
left eye.

WOl 7] IIhFig. 4).

=

LASIK % #Pa njehd 2uizhukele zlubduzt 2}
Q7|2 Abo] Ao sk vk 2 FE = yEhd
, LASIK = RI=7} G451 S71817] AlZket 1998
o] Smith and Maloney”7} *-2°2 7|&3t AH-7|2A}0]

Z53o|ty” LASIK 3o H} zhaly) %

A 22 sfatA Rl 23] éiﬁd-ﬂé_w

Sl /\“@j]—‘(ﬂ-?Q L]-X%o] 01011/]— ]-@_%

o] dojuk= Ao] EAoln, 11

o] g Fol EAskARE
=3

3

2

A e
o

wrpury el

o] 71&%t ¥l A2 BFyol 7 ”El
o Stage 12> &2 A&} WAl A5

u

ol}lr
r o

=)

Linebarger et a
20]31

89



13-

tetsg|x| 2017 x| 58

b

o
=

gt

TN MAETe ok E do B W TS Y No TR AR M o AR mulm%mﬂﬂﬁuﬂz_oﬁﬁMWé
p BRI A g gy T2 LTRXET ey Py Vg N X go = @y
ﬁ__owonw7Lsmﬂa_.om_m%ao7ﬁo7ﬁﬁoM17JLu.Eu@r%o_%aLH Esuryﬁ@niﬂc_ﬂﬂﬂawtwr
Holmwmﬂu lomﬁEmEaLﬂﬁndumWMmLtﬂﬁml‘_ﬁioxoﬂuﬂogo zﬁou_Mo w..wma&lﬁn?_.ammo]duﬁ.loe._
o N . mﬁueﬂﬂﬂc.__ o R T ﬂ%%@mﬂﬂ.%_zf Mmﬂ_@rd»m_wwuﬂomamﬂ G
@E%OM@L%&#M FHT PGzl E gy o EEREXEET T e N g
TP T W gl t R g Epg g arwys WEST o W2 T XK T g ol
X A XE R o =1 NI —_— = 0 oy o 5 = of - No gm _
B Mo B = = = °°F K |y w & mamooﬂgo7%7xﬂ1§mﬁ Lﬁs:T,Al%lzoﬂE_L_ouﬂ
GO TR R O = X0 =1 oo _L_ELJI,EAOM]LI 7%3”]_%& o ~m T2
Kl ﬂH_#oxzeT]L_‘_X.ﬂ oo o0 B Aﬂ]]x_]_lmo B R Sl o TH B X
ﬂ&ﬂﬁ%ﬂzwﬂxd‘ﬂﬂm of ™o Wi BT o5 N X ‘z_oz,ﬂ%ﬁﬂﬂﬂikﬂﬁié
N o gy T o X — T W S oo X o r X3 X T wo No o] = o] N
N o = le] _WL - < ~X 2#02. ;OT NS ..ml _A_v . ~ =, 1) Oﬁ ol = o|J )
Nl VR LI I RN i IR SN TR L < s %wo%w;}_l__%meLomﬂ%
TR EerERASAMIGgR L gk EB T2 @ e amIofs s SR
ST F I8 TPl 5 e 3020 28al Yoo ipdyerly
@ﬂﬂzoﬂwwﬁigﬂ%o_ﬂomzmMLmzﬂH%éMH%wﬁ e T wes g BRI E
—_ 5 BE L _ =N < = O — 90 o ®m ol A X ' .- 9
ku_r_o,%oao%ﬂof.w“woA%E%H%ﬂﬂh??@%_mrmx]ao ﬂaﬁonomww[mmmmmzﬂlﬂ%%
S Az o F Wox P M wE e e i T T e < - T
GYNEE L s B ol pRym g PRTUD THpYONeRR Ly
FEET N E N R TLTEpTO@D o 2 T 0w @ 2l way R
Ju_x_ou)AﬂeﬂLtﬂm;ﬂaXnL_x_ma;oWoztquﬂExuﬂeﬂlg@aﬁq ﬂWu(aﬁdlmO_ec___omﬂoaLtumo
Zpﬂowqﬂ‘ﬂ\%m_lovﬂ‘m_lﬂHEWMHE@IWTMUZTO#OZTHNIE%WHclgv.wm_ﬁ,m_.ﬁ“m_E._ﬂlot.w“_:TQw_:,oIEoe‘UI_o
rEP gy T N mgg T P et T hrganay TpglgroN Eeneles®®gss
o B H N M oo o T R T oo o koo TN TR oo TR OB Loy K or of TENRKTE RN A FEND
= & LS NXIENTFIRNBITS BERTT YT
mmmw Ltioﬂnﬁﬂqﬂ_-ﬂnq__._maﬂﬂWEﬂoEULHW_-”
SEEE Tglralarg 2TV e
S2E8 %_z?mﬁmﬁzg xmﬂx %&7ilzﬂ@
g g9°7 &H%ﬁ?ﬂﬂ%i&_ﬂoﬁ.&/ﬁwau
182 golAwEigidselE WP
o= o op XY N . g=]
&3 8 E ﬂuﬂuwﬂﬂulﬂiﬁ%ﬁﬁqwm:ﬁmﬂwn%
5o = 0 o 7] —_
238y R TR TR BS TR TR
= 4 88 _@Jaﬁ_z _%ﬂﬂloﬁ Lmﬁ_{ﬂ_.ﬂa}éw_aea
9 £ 25 TR oy Mo RO - %o =g P
SE oo < u Hr — mﬂdl_/we_a <
g T ogASNmo L M S TR
.m.z.mn HTﬂ_uaJWzE ‘m_ﬂ_oo.xio,._uom sl el
EC s 8 %i@%ﬂ&tﬂoqclﬁg ﬂmgwe_a,mgw
L o 2 _ = M o =2
SE2L Mo T g H R Neg FAER &S
INH & T =
LR wﬂ_mﬂﬁww@&%ewﬁ%%mﬁdw%ﬁ%&nﬂ
s g 2 [N oo e} ol B o
£ 555 o o xm ~ xe._]mo%ﬂuz1
SE2F IV LEEYMAMTC  ReTL
= = ! —_— J— on —_
2528y pedorprmdlsd T ar sy
$ESiE BhportEEr oo tareas s
L O = =5 & e A 0 =y KPP o X —
= = S o O X B = L_‘_EEaZl_ o 0_24 o N
EE2:z5, mREWa R e
= 8= &S N BT o B R @ oNe & of T o™ oMy W ok

B oo o N

t}. PISK= m]gHA]

=
i

3f

[

=

=

w5t7] 4150 o
2 53 A AA

Z] o

—é-:}_

LASIK

o

R

2t H]

°

o 9
t}2" Peters et al'

SHA GHAA AR ol 7hA] €919

(¢
[}

Q.

e
A}
2l
90



-EHNY 9 48F

o
c
£

o
ihtd
o

| a3, PISK= =4 Ag|Zo|EAo
ef7he A-718Are] F1koll HA7E A=
F5la A2 A Ro|=o] Syl okl
-2 FElollAe S A glo] A AHE
b Zgoln a4 A Eo|EA A
PHo] 7hssich mpAefe =

O

T+

ol
)
fifo

ok 9

1o w o T
o
o —
~
or
Koo g
o |o
£t
s

o
2L
10
1 ofx
o=
U

o |n
oy
A0

;94 —1011
8

o
ol
2
)
N
N5
o Fln
o
oN

S
=3

>
e ol
fr
oX,
=
=
ox,

(ot Ouﬁﬁm]ﬁo_l

o2 ol
o|
rl

<k

iﬁﬁ

Iz

olN

ro, o
o

2l uE ofN
r]I
olo
o
U

o &
<
=
=™
o
ol
S
rr
0Q
o

(M Hr 10 O g
Ar |o

L
[HA S

=
I
)

l

>

oR

=
on M =2
Frr

=

o my I H
1o rhu ol
2
lo
I

H me
to r<

)

Mo

>

ol
-

s
o
AT
lo
S
an

= 7

LE 2O

Fu
=
>
2 S
~ —
o 4
l
fu
o
R
Bl
2

=

o] et Qhtoll o]ilel 2E,

REFERENCES

1) Randleman JB, Shah RD. LASIK interface complications: etiol-
ogy, management, and outcomes. J Refract Surg 2012;28:575-86.

2) Linebarger EJ, Hardten DR, Lindstrom RL. Diffuse lamellar kera-
titis: diagnosis and management. J Cataract Refract Surg 2000;
26:1072-7.

3) Choe CH, Guss C, Musch DC, et al. Incidence of diffuse lamellar
keratitis after LASIK with 15 KHz, 30 KHz, and 60 KHz femto-
second laser flap creation. J Cataract Refract Surg 2010;36:1912-8.

4) Lin RT, Maloney RK. Flap complications associated with lamellar
refractive surgery. Am J Ophthalmol 1999;127:129-36.

5) de Paula FH, Khairallah CG, Niziol LM, et al. Diffuse lamellar ker-
atitis after laser in situ keratomileusis with femtosecond laser flap
creation. J Cataract Refract Surg 2012;38:1014-9.

6) Symes RJ, Catt CJ, Males JJ. Diffuse lamellar keratitis associated
with gonococcal keratoconjunctivitis 3 years after laser in situ

keratomileusis. J Cataract Refract Surg 2007;33:323-5.

7) Smith RJ, Maloney RK. Diffuse lamellar keratitis. A new syn-
drome in lamellar refractive surgery. Ophthalmology 1998;105:
1721-6.

8) Biihren J, Baumeister M, Cichocki M, Kohnen T. Confocal micro-
scopic characteristics of stage 1 to 4 diffuse lamellar keratitis after
laser in situ keratomileusis. J Cataract Refract Surg 2002;28:1390- 9.

9) Michieletto P, Balestrazzi A, Balestrazzi A, et al. Stage 4 diffuse la-
mellar keratitis after laser in situ keratomileusis clinical, topo-
graphical, and pachymetry resolution 5 years later. J Cataract
Refract Surg 2006;32:353-6.

10) Choi J, Wee WR, Lee JH, Kim MK. High intraocular pressure-in-
duced delayed diffuse lamellar keratitis after laser in situ keratomi-
leusis (LASIK). J Korean Ophthalmol Soc 2006:47:1678-85.

11) Kaufman SC, Maitchouk DY, Chiou AG, Beuerman RW. Interface
inflammation after laser in situ keratomileusis. Sands of the Sahara
syndrome. J Cataract Refract Surg 1998;24:1589-93.

12) Peters NT, Iskander NG, Anderson Penno EE, et al. Diffuse la-
mellar keratitis: isolation of endotoxin and demonstration of the in-
flammatory potential in a rabbit laser in situ keratomileusis model.
J Cataract Refract Surg 2001;27:917-23.

13) Wilson SE, Ambrésio R Jr. Sporadic diffuse lamellar keratitis
(DLK) after LASIK. Cornea 2002;21:560-3.

14) Park CK, Kim JH. Comparison of wound healing after photo-
refractive keratectomy and laser in situ keratomileusis in rabbits. J
Cataract Refract Surg 1999;25:842-50.

15) Jung HG, Lee JR, Lee SU, Kim YD. Delayed-onset interface fluid
syndrome after LASIK surgery in traumatic hyphema. J Korean
Ophthalmol Soc 2014:55:129-32.

16) Rumelt S, Cohen I, Skandarani P, et al. Ultrastructure of the la-
mellar corneal wound after laser in situ keratomileusis in human
eye. J Cataract Refract Surg 2001;27:1323-7.

17) Harrison DA, Periman LM. Diffuse lamellar keratitis associated
with recurrent corneal erosions after laser in situ keratomileusis. J
Refract Surg 2001;17:463-5.

18) Keszei VA. Diffuse lamellar keratitis associated with iritis 10
months after laser in situ keratomileusis. J Cataract Refract Surg
2001;27:1126-7.

19) Cox SG, Stone DU. Diffuse lamellar keratitis associated with
Pseudomonas aeruginosa infection. J Cataract Refract Surg
2008;34:337.

20) Iovieno A, Amiran MD, Légar¢ ME, Slomovic AR. Diffuse la-
mellar keratitis 8 years after LASIK caused by corneal epithelial
defect. J Cataract Refract Surg 2011;37:418-9.

21) Jin GJ, Lyle WA, Merkley KH. Late-onset idiopathic diffuse la-
mellar keratitis after laser in situ keratomileusis. J Cataract Refract
Surg 2005;31:435-7.

22) Holz H, Pirouzian A. Bilateral diffuse lamellar keratitis following
consecutive selective laser trabeculoplasty in LASIK patient. J
Cataract Refract Surg 2010;36:847-9.

91



13-

20174 X 58 H

tapst3| x|

ater

T

M4r
1K
1]

o}
<Hu
il
KF

OF
<0

A

2|

.l

2E X101 A

Ht
=

Mol M dRrErs

t

3
=

Q@ Ajzto] Xt

i

A
Hr ! Kio

od

M Ferol ofF0{X|X| ¢4

1=

HZ0|

A
=

od
o

un
ol

Kk
4

ol
0%

ol

Al
S

|X] 2017;58(1):87-92)

1iof

92



