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Table 1 Summary of postoperative VA
Postoperative Postoperative VA
BCVA (%) at 36 months (%)
Improvement of VA (more than two lines) 79 42
Improvement of VA (more than one line) 95 53
No change 5 37
Decline 0 n

BCVA, best-corrected visual acuity; VA, visual acuity.

and symblepharon were significantly inhibited (figure 2). Corneal
opacification tended to improve. All eyes manifested various
degrees of superficial corneal vascularisation, but it gradually
abated and its activity was comparatively stable from 6 months
after surgery. We theorise that postoperative neovascularisation
occurs because in vivo oral mucosa requires a vascular bed for
maintenance.

Regarding the postoperative complications, a small but
persistent epithelial defect was observed in 5—26% of the
patients during the follow-up periods (table 2). Of the total 19
eyes, 7 eyes (37%) manifested PEDs once during the follow-up
periods, while postoperative ocular hypertension was observed
in 3 eyes (16%) (table 2). Although the intraocular pressure
(IOP) of those three patients was occasionally high, they did not
require glaucoma surgery. The occasional increase in IOP was
mainly managed by the administration of carbonic anhydrase
inhibitor (two eyes), or by the topical application of 0.05%
latanoprost (one eye) or carteolol hydrochloride (one eye).
Methicillin-resistant Staphylococcus aureus (MRSA) was the only
cause of postoperative corneal infection (one eye), and that
corneal infection was observed only within 6 months after
transplantation (table 2).

The clinical progress of three representative patients with
total limbal stem cell deficiency arising from SJS and idiopathic
OSD is shown in figure 3. Before transplantation all eyes
manifested severe destruction of the ocular surface with limbal

Figure 2 The results of the

stem cell deficiency (figure 3A,C,E). Postoperative appearance at
50 (figure 3B) and 71 (figure 3D) months shows a relatively
smooth, epithelialised corneal surface with minimal corneal
neovascularisation, scarring and inflammation. Postoperative
appearance at 72 months (figure 3F) shows that due to the PED
during the follow-up periods, postoperative corneal opacity was
stronger than in other cases with modest neovascularisation,
finally affecting the transparency of the cornea even though the
ocular surface was relatively stable.

DISCUSSION

Ocular surface reconstruction for severe OSD continues to be
one of the most challenging fields in ophthalmology. COMET is
the most recent therapeutic method for the treatment of severe
OSD, and this study provides new information regarding the
long-term results of this new treatment. We found through our
earlier preliminary and mid-term clinical results'*™'® that
COMET is an efficacious treatment for severe OSD. The overall
success rate, as measured by the improvement of BCVA and VA
at the postoperative 36th month, was 95% and 53%, respec-
tively. This success rate is similar to that of a previous report,
and the patients who participated in this study were some of the
most severe cases with their preoperative VA all being worse
than 20/500, suggesting that our clinical results were fair and
that COMET was useful for reconstructing the ocular surface of
these patients with severe OSD.

In 1999, our group started the clinical application of allogeneic
CLET and since 2002 we have been performing COMET for
patients with severe OSD. Through these many years of clinical
experience we have learned a great deal from our clinical and
biological findings as follows: (1) Wearing a therapeutic soft
contact lens in the early postoperative period is essential for
the clinical success of COMET because it provides protection for
the epithelial cells from mechanical ablation; we first used the
relatively rigid-type soft contact lens (eg, the Plano B4), which is
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Table 2 Time course of postoperative complications

Pre 6M 12M 24M 36M 48M 60M
Persistent epithelial defect 5% 26% 5% 5% 5% 8% 0%
(1/19) (5/19) (119) (1119) (1/19) (112) (0/8)
Ocular hypertension 5% 10% 15% 5% 5% 8% 12%
(1/19) (219) (3/19) (1/19) (1/19) (1112) (1/8)
Infection 0% 5% 0% 0% 0% 0% 0%
(0/19) (1/19) (0/19) (0/19) (0/19) (012) (0/8)

M, months.

difficult to take off, and then we used the highly hydrated-type
soft contact lens (Acuvue, O, Optics) to improve the perme-
ability of oxygen to the corneal surface and to prevent epithelial
damage due to lack of oxygen. (2) Within 1 week of COMET,
almost all patients encountered dry-eye conditions, the severity
of which depended upon the individual patient. Therefore,
artificial eye drops should be instilled frequently (from every
15 min to 2 h).

Even though the morphological appearance of a cultivated
oral mucosal epithelial sheet is quite similar to that of a culti-
vated corneal limbal epithelial sheet, one of the most distin-
guishable characteristics of a cultivated oral mucosal epithelial
sheet is its distinctive fluorescein staining pattern. From our
clinical experience, its staining pattern is more like that of

Figure 3 The clinical progress of three
representative patients with severe 0SD
arising from SJS (A, B), idiopathic 0SD
(C, D) and SJS (E, F). Before
transplantation all eyes manifested
severe destruction of the ocular surface
with limbal stem cell deficiency (A, C
and E). The postoperative appearance at
50 (B) and 71 (D) months shows

a relatively smooth, epithelialised
corneal surface with minimal corneal
neovascularisation, scarring and
inflammation. The postoperative
appearance at 72 months (F) shows that
due to the persistent epithelial defect
during the follow-up periods,
postoperative corneal opacity is
somehow remarkable with modest
neovascularisation, finally affecting the
transparency of the cornea even though
the ocular surface is relatively stable.
08D, ocular surface disease; SJS,
Stevens—Johnson syndrome.

superficial punctate keratopathy than conjunctival epithelium,
but a strict discrimination between the two is somewhat diffi-
cult to observe by slit-lamp examination. Although the trans-
planted cultivated oral mucosal epithelial sheets in this study
retained their transparency, there was a slightly high amount of
light-scattering under the slit-lamp microscope examination,
with or without fluorescein staining, thus affecting the post-
operative corneal opacity and resulting in a BCVA of 20/40 in
the 19 eyes treated by COMET. For most eyes, the BCVA was
between 20/2000 and 20/200, suggesting that light-scattering on
the transplanted oral mucosal epithelium on the cornea reached
the level that controls VA at around 20/500. In contrast, the
BCVA of some CLET patients reached 20/20, indicating that the
biological character of the cells clearly affects the quality of VA.
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The patients with OSD reported here were the most severe
cases we encountered, necessitating the reconstruction of not
only the corneal surface but also the surrounding ocular surface.
Of the 19 eyes in this study, 90% and 74% of the cases received
treatment by MMC and AMT, respectively, to prevent the
postoperative proliferation activity of the subconjunctival tissue
and to reconstruct the ocular surface including the conjunctival
fornix. After COMET, transplanted cultivated oral epithelial
cells were always observed to migrate outwards on the AM,
ultimately covering the complete ocular surface. Through the
simultaneous combination of these procedures, postoperative
symblepharon formation was significantly inhibited during the
long-term follow-up and we believe that this is the one of the
most beneficial advantages of COMET. In addition, of the 19
eyes, 26% of the cases simultaneously received cataract surgery
to improve the VA. Even though the intraocular visibilities in
patients with OSD were often very bad, we developed the
surgical technique as a step-by-step process and can now
perform it safely through the use of a surgical slit-lamp micro-
scope and indocyanine green staining of the anterior lens
capsule.

We carefully assessed the clinical safety of COMET and found
that postoperative PED sometimes occurred in our series. Of the
19 eyes, PED occurred in 7 eyes (37%) at least once during the
long-term follow-up. Of those seven eyes, five eyes (71%; all
with SJS) were systemic primary OSD. It has been reported that
the health of the oral mucosal epithelium in vivo depends on the
existing diseases.*> Even though we were able to generate
a cultivated oral mucosal epithelial sheet from systemic primary
OSD, whose morphological features are quite similar to in vivo
corneal epithelium, the biological ability of the oral epithelium
cells may potentially be damaged in these patients. This issue is
currently under investigation in our laboratory.

Of the 19 eyes, ocular hypertension was observed in a total of 3
eyes (16%) during the postoperative follow-up period. Since the
transplanted cultivated sheets were not completely identical to in
vivo epithelium, care must be taken in regard to postoperative
epithelial damage caused by the use of antiseptic eye drops. Thus,
a major clinical point is that in two eyes in this study, the
occasional increase in IOP was found to be better managed by the
administration of a carbonic anhydrase inhibitor.

In our series, postoperative corneal infections were relatively
few (one eye, 5%) as compared to allogeneic CLET or limbal
transplantation,” ?* simply because COMET is an autologous
transplantation and patients did not need the intensive,
prolonged postoperative immunosuppressant therapy, thus
resulting in the avoidance of an immunocompromised state.
Interestingly, in view of the findings in this study and our recent
clinical experiences, the postoperative corneal infection in our
cases mainly occurred within 6 months after surgery, and all of
those cases were systemic OSD patients. Furthermore, all of
those cases were detected to be caused by MRSA.* It has been
reported that MRSA is frequently detected from the ocular
surface in patients with SJS as compared with normal subjects;
therefore, it is important to carefully observe the corneal surface
in the early postoperative periods, especially in patients with SJS.

In conclusion, this is the first study that demonstrates the
long-term clinical results of COMET for ocular surface recon-
struction in the treatment of the scar phase of severe OSD. We
found that COMET permits sustained reconstruction of the
ocular surface epithelium in many eyes with severe OSD. The
management of postoperative PED and neovascularisation may
further increase the efficacy of this type of transplantation.
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The Characteristic Appearances of Early-stage Acanthamoeba Keratitis

Miho Sasaki, Chie Sotozono, Hidemi Chihara, Mayumi Ueta, Tsutomu Inatomi
Norihiko Yokoi, Tsunezou Shiota and Shigeru Kinoshita
Department of Ophthalmology, Kyoto Prefectural University of Medicine

Abstract

Purpose : To clarify the characteristic appear-
ances of early-stage Acanthamoeba keratitis (AK)
and to investigate the effects of topical steroids on
those appearances.

Subject and Methods : This study involved 25 eyes
of 24 patients diagnosed as early-stage AK at Kyoto
Prefectural University of Medicine between October
2002 and June 2008. All patients were contact lens
wearers, and 23 patients (96%) were referred from
other hospitals. Clinical findings in the medical
records of all patients were analyzed retrospectively.

Results : Radial keratoneuritis was observed in 20
of 25 eyes (80%), and pseudodendritic lesions were
observed in 15 eyes (60%). Only 1 eye (4%) showed
neither of these two findings.

Of the 10 eyes treated with topical steroids until the

first presentation at our hospital, 6 eyes manifested
radial keratoneuritis and/or pseudodendritic lesions
after the discontinuation of that treatment.

The visual prognosis was good in both groups, with
or without topical steroid treatment.

Conclusions : We found that radial keratoneuritis
and pseudodendritic lesions are characteristic ap-
pearances of early-stage AK, and that topical steroid
treatment might mask these characteristic findings.
Nippon Ganka Gakkai Zasshi(J Jpn Ophthalmol Soc
114 : 1030—1035, 2010)

Key words : Early-stage Acanthamoeba keratitis,
Radial keratoneuritis, Pseudodendritic
lesion, Topical steroids
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A= NEEEIHEICE Do 2EE, I BREE
KHEBH2OH»LRIBFREERA 704 FRIRARKTS
Tz, O 2EFDREN S LEMNZ F COMMIzZ

0.01 0.1 1

IRIER D (1DRSHE)

B 5 #MBRhemi&RAN.
NP ICRERROBREAI R TEI7TALITR
DMBEES & UTRAR T DR D,
¢ RIBEHATOA FIERGE, o BEREEATO
1 Fix58.

heEh7HM, 12HMTHo 7.

B, BESRTETFIFRIB S 16 IR E KRB
RSN 4RERBLA-LZ A, AK DERFTRICIE
HorhExBOLho7:, i, BEISCHERESHE
TOMMIIETS RS ABETIZ7~9 H (¥ 21
H), EEMIRBEINLHETIEI6~27H(EYI5H)T
Hol.

7. AEEMNFR

Thy bTA=NERB L TR EHEELTHDL, #H
HFELMEFEANORFXS L RAE L. BEMICE,
0.02% 7 a u~F ¥~ % /:i% PHMB (polyhexamethy-
lene biguanine) % % 1 Kt iR GRIREEA HBIR £ T),
0.1% 70— FRAIR1A 6B, €< ¥ VREKTF1
H 4~6 @ %17V, —EOEHTIXA F T2+ —IVA
REBFALZ. AEFFROSERXHBLICEY, Chbok
W L7z,

B 5 iCiERATEDORNERT. LB TORBHESIC
RIEFROBHRALATER T E /EMIZ 24 Bl 17 HAITH
D, BEIOSBRILE COMMIITFY24L2ATH-
2. 2WEBRVTRROBEBFERNE 10U LTS
D, AIBEEATOA FREDEELIIPDLLTTFHRIX
BiFCHoi.

Vv % &

M AK 0 E L SEBEATR L LCid, BUKA R
#Fg%, BEERRE, 2K B SBKOLETRE&S
L UBRVERT M BB 207, ik A
iR, ARG SPRRIZAD ) EET 6 HRE
HHhBORVRETH Y, ARSECHR-oTELLAM
B2 ABROMIBRETSH PP, i, BEEIRE
Tlx, "NVARRATHALNLBBIRRE L OENIHET
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& 5%, terminal bulb A% , NIVARZTIIBHRHE
ZXALC LS CERABBEXEAONRLZDIIHFL, AKT
BED L) RBREEALNZWY,

S E D 24 FEB 25 RIC BT, Bk AmRaELE
20 B (80%) =B, HEEMAIZERHFES 6 AR (30%)
X0 LB RO - ER 14 R (70%) DAL S H o 7z,
AR SA SR ARSRR L ETIEFNTRIERREZ
HEFELLT VIR LT, ARO—HICETHERT
i3, RETRPERY,S AK 25 TE#ELER M
EREAETASICHRE L 2 IBSHRARAEROF
FEEMAP R TR SH 5. B LR ClRGHRAR
FRRYBOLENIEFATTH 2 P T A—NEZRHL
THH, BERABEAELRF DM AK OBBICRAT
FEIKE,

—7, BEERREE1I5B60%) cBdbNl:, B
BBRREINBHARU S ADBEEELZETLED
bbb, TOmRLEITTIE AK 2 5O Rile
Banicdv, LAULBSIKRAREERE & bILBOL
Bae, RYRCEMEFASD CLERFICRDIHE
W AK OTREHENE L 2 ), BWi0o—Bhe 22 L#E
zohiz,

i, EHEL0MRLBOL o0 DIE24Hd 1
BOHZRTHorh, O 1FTEIHROLETREZE
i, SR, B BROLETREDL, W AK©
BBRED—2 L I B9, LETRSMMbOA
BHRATOLETLZ LS, HROLETREOATIR
AK LBWTHZLIZTERY, SO 1HIId, REFR
PLHEEREEDLETAK 28\, ABREE2T-T
BEBWICE- 7. Wi, T 168%K<{ 23 HITIRK
SRAFEMER T IBEERRFEEZEDTE), WY
NOFRLBELWAK B3P WEEILNS,

PLED & Bt R A BAE 5 E 2 i3 BBBRREO W
WhrzZond, M AK 28 BRI S, &
hOoDOFRD S AK 259 S e TE T, fahE
BREXENT 2, H5VIZRETRELRERICENTS
ZEDFEZL WVEEZE 21T, RYICHERZMET
HIENTEEE LA,

AK OEERFT R 2R L BZ0METIX, BEER
L LTHBERDIIEMA 5% /Mo 72", b
HETH AK TIREBWERIEHRTHL LEHENT
2079, BEOBMETCEBITHMRLERM0EMNE &
. M AK DAZRRE LASEORE TEMEH
RIGERIE 79% TH Y, EROHE L LB L TEMD
BESBL o, T, BITH, SRMOES TIIEME
FEEHRET2EEDHEVERERT I ENZVDIC
MLT, SERE L-HBAITEHBER v LEL LER
13724, M AK TIETHE B L CTEROBES
BEwEBbhi:,

MATH 2 b7 A=NEERIZBWT, 80% SRR
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BB T3 100% Btk) & v ) BV EBER L HLY,
SHUIMAREBERSEIC L AL I AYKREVEELS. &
%, BESEMTIHKOH S S—h—4 Y78, 77u8keE
LEVAMERBLTT A—NERET 2 HENHVS
e, ChoDRBETRIERBOBRERLBETLL
o, ERICSHVERERNOBEIIERSIETWSHICET
L, 20BRMIEFEFICHEBETH S, 612, #8YH0
LR L SICHNTHEET AL BOFRRIL, $ET
BB LICCK, REEORBERBENE ZA RIS
nTwiv, 0k, SEOHK A4 OREFICBVWTIEE
RBOBBICRBELYAVTWEW, —F, (HEERE
FHOT, BALLTFFOERL T RVWREEZZEEK
FUZIH T LAN—FT I AN THE TS L, WHEE
L TEBL TWBEELTH Y PT A—=NRHH
ha, i, HEEREICY > TEFHT TR (KE
BoRPHEE L HRICEHETE, ThoFBVBEERC
DU oBERTHLEEbLNS, 72771, (CAHEEM
HICLBBEIFEREL EOHEMRICIZBESHTH, B
HECGEETH 2. 8 AK 38178, SRBCK
NTEBHORBETARRAICHFELTWE I LNS
¥, REREZRUTEIMELHEORBENEINSG,
SEMRE LA AK EFOS b, BIETREE
BATFOL FEEEERTWAERMIZLAED 42% T
Hol: AIFBEEATOL FERMMF EN TV 10
Bl 6 BIT, AT 04 FHIEIC & o TS ABRT R
BB oo EREBTREHETH S, AK LR
PTRIBTEEATOA FixGaeHits L, S6IH#TL
TWTEEESHZ LEZ N, AL, RITRE
A7 FERICXDEFTL AKERZRELTS
DY, AIBEEATOA FiE5C X > THIRESAER R
BT 28, BUHRARARERPBEEREEL LD
FEOBRRRAT RAMBEI S h, —BFAICEL L oAk
AT, MENEFTTHILEIEBLTVWS, T, in
vitro TiX, BITHEEATFo A FisiNicX->T7A >~ b
T A=NOB Y R ME, KBGO S S L O
AH2DY, BRKTIE AK LB L7-BICH T £ —/5iaH#
EHRALTRIBTREEAT O, FR2ERT A EXE
W —BICBIEEBRATOA FEEEBITARE LI
V%WV, L LBEEOWTWERWERT, HEEH
CEIBEBR 704 F2RE5T5Z L dHEZHOEN
CDO%MBLD, BITERETHEEER LN,
—7, FEWIMC LSRR EE LARBTH, sSllo AK
JES 14 FITIE, BEDSBRILT TOFHMEIL 7.1
PATHY, MPEAE RS L CREMMOERLEL
7z, 14 805 10 61 (71%) THBRBIRDBIEHALUT TH
N, HRICE Y EFITRADESALNL DD, BR
BWHAB1LOMEICEE LADIZ2/(14%) &, BAOFH
FRRTHol:, ThoBiTH, ERMOEMCELT
BRAEFAEEFELTS), AIBRERATO1 Fik50
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HEICE LU CIFRALERAI S o7 L LALRZR
HAREK LB S NAEM B (64%) THH, M
AK ICHRTEL, BBOFTRITEERA 701 FHHR
GaNLTREI BV EE X bR, BITHLEROER)
TiX, R E N7 H > b7 24— EESUT 3~5.226
& (39 936 ) X b2 & i1kH 2 b0, FIHDIE
Pl BT 5 L SR A LN,

B cEE, AK 3D A CHEETRERER
ThHh, BAFHLRFTH2Y. P AKOFFRE L
T, BOKAEMER, BRERREOEEIRRHLS
NTELPDN, SARBHZHBDENZHRIZZDH
BRBEEICOVWTHRET2ILICEY), TUODFRS
AK ORMBUICERTH S Z LR T /2,
BIEEEAT7OS FERICE Y, ShoEBMRTRAZR
WMLV EICHBELYET 5.
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