cHetetarsts|x| 20133 X 54 # X 3 =
J Korean Ophthalmol Soc 2013;54(3):408—415
pISSN: 0378-6471

eISSN: 2092-9374

http://dx doi,org/10.3341/jkos,2013,54.3.408

EM: 124Ut rHANI=ZE42(advanced surface ablation)® =249, 219fX|2f Ot EHO| HEHE A0tE DAL SHAC

CHAat W DsA4UEHANIZEeaS MY B2 25 50202 iAoz & ™, = & 25 1-2-3- 67120 ==HmyAlZt =88
HZAf, 2ot HS S HMAAL 2Hat X2 AL Ocular surface disease index (OSDI) 12|10 ZYUASMHIEZHAAE Aldel & = Mot
Hlm 2M5IACH

2k 0SDI= & = 25mf Q0] A ZASIAT AAUX|U2 & = VK| HASHACHp<0.05). ==L A2 & T 25127
ceEa2HdAE & & 2-3MEm 2ol @ SEHMAANY & = 23 Qo] A &

7FolRACHp<0.05).
o

ZUUSMEZMOM sTMEZZEEE & & 1€7HX] Q0] U ZdAHUAD HEME 8= & £ 220270 20| UA St

ACHp<0.05)

M . .

ZE: 154U RHANIEZELa2 E2Y, 249X, OLEH| +2 S WYX FHE £ + AN E5| 22 & 27| ARUZRS
XZ27t £Q8 7oz Mzt

(CHBIOrIIEHS| K| 2013:54(3):408—415)

1980t THFEE oA Hd o] A S o] Lsle] ZAS W Szt ul= A< (advanced surface ablation)o] %
Aot Aradaesol AlfE 5 dA7HA] PRK, LASIK, 7FstaL
LASEK, Epi—LASIK & ttofgt = WHEo] 7ids o] =

[e]

AEstE L Qlek oA ZttEdeE g o] e o} AR FA-REo] W IAglo] & 2719 ¢
ZollA vjnLA o HE o wE HHS i & RO sixl5o] A B EAoltt 53] 2Ha]e] A9 A
A= BHAOZ AlEE I Q= eolrt FTofl= k= Aot FAkol o Algt oz dFom PRKO 7o
AapgofA e ool FxE NEdA SRt 5 7129] AFoflA & 27] FAXRTAE Hol 435 6
7hdel ok ZAnA e oAz A< (photorefractive ML7A & eEute] Bebgo] ek ®ustar 9ok’
keratectomy, PRK)& =gt Zlet g dn} 284w 3 AF7A 9 A= AutEduAes $of 74|z g
Aol A wopA L glek! LEuro] Wl g3t dAT-So] fiiEo|glon ojo Az}

a8y 7|29 PRK+ 4t A0l & AASH: €7] 4 52 154 RHdnEdae & =Ey, 29|74} o
A4 e 5 55 AU A 2 ZhasEr 9 AR 2o AUATNEZHAE o83t At ¥gE T
o] Bl Fo] EA-o] 9lo] sith olE Eetslr] fldl slto] & & Al7to] w2 R HAof| 7A] = TS &
Lol AHA A HE, AL HE AN A2, dutsers ofx 312} s Th
Zo]7] 93 0.02% nfo]Ento]Al C (MMC) 24 @ %

=3 4 201 5¥ NY = AASIY: 20121 68 14Y - o+-S
= AXH5{7H: 2013 18 7Y g _ _
: ¢ o Agsor A7E APk M35 AvlFd

L L L T AL EAAY, SEAEAL AR AL ek dAkS

HTFZAA ST ofY= 1

x| 20tnte 2l PR B bk AN 2dug s s 5

Tel: 053-959-1751, Fax: 053-959-1758 _ _

: =l o]0 = A skl
E-mail: eyepark9@dreamwiz,com Els u7]7} AT LX]’E ‘:H o]'xl'i }1‘_;8] O}M]:]— :’—E]—Tl ok

408 www_ophthalmology.org



TEH Y= A= RS 7] 2k Bl A
Astitt. AzEJ =L SIEZHEA=E 28k A

FE fi 3O Aol o A= len FziurEd
AufF ALl oo WAooz A= et 0.5% prop—
aracaine hydrochloride (Alcaine®, Alcon, USA)E o]&3}
of =4 ek mhER & A A HE
scrubber®, Innovative excimer solution, Inc.)& ©]&3}o]
ZFaA S 8§ mm AlA T AA| o)A (Technolas 217z
100%, Baush & Lomb, USA)E o] ga}o] Fohil 272
6.0—7.2 mm 7|2 3} Fo|AE RAsFITE gojA %
A R bR elE 27he BEP(BSSY, Aleon
Laboratories Inc., USA) 30 ccE A A3t & |58 ZHE
A5 A|&3 29 9ol Btk & ¥ A5 Aol o)
0] &) 7] A7A= 0.3% levofloxacin (Cravit®, Santen Inc.,
Japan), 0.1% diclofenac sodium (Voltaren® SDU, Novartis,
Switzerland)S Z}Z+ s}50] 634 #olstar, Ap7faA ot
oFg 2A|7huie} HISHEE sholek. A7t AAE Fol
0.1% fluorometholone (0.1% Flumethorone®, Santen Inc.,
Japan)< 3} 49, 0.1% sodium hyaluronate (Hyalein®Mini
0.1%, Santen Inc., Japan)E A2 HOBHEE 3113 4
2 FAEUZE 47 Aol 4R & 5 3-5U A
Aetoiey. o] & ok AHROEE & & 4 UA Ziut
ser ol oIS SHRA AR ZolUzt ¥ Skl
.

ne T1H L [ e = e e P P = S
HEFGNAAY, AR AL, Qb ARA]4=(Ocular
Surface Dlsease Index, OSDD AR 1211 ZUrtEA|E
ANE 24 A, 25 T 25 URY 209, 349, 64
o Aot

Sut aky)A)7ke] 4L 0.5% fluorescein A 10 ul

vpolzEmglon Zunde] AAsk WAR $21

& ) alAEro 2 9] 2ol g R
2 513 T ARRY QAE ek de d EE
F o] Urhbe A7he 38) 24ete] Bagrow 5t

Zha S G AN Oxford scale’S 0]4a}o]

QT A wHEo] welA 0-5Ho ol
slalgich EEER A= AetalE ¢lo] 5 mm x 35
mm 37]_4 Whatman filter paper (No. 41)& 9| 1/3%
2ol YIHAIZIAL 57 B w=AE 5= AHEA T F =
=°f o3} filter paper7} 22 F-219] ZolE Ajof ===H]
ZF2 WergE SAsiAr:. Z9rx] 22 Cochet—Bonnet
ZFak2| ZVA|(Luneau Optalmologie, Chartres Cedex, France)

(Amoils epithelial

]_ 7_'1431—;1._

=~

o N @ o o r{r il
>JEL-QO*
&.

£ olgsto] UUdE AALE Fditter 571 § 1 25 ¢
o|A = HAE Zha} FAl o A 07 HFZA|7|H AALY
dolE WAAR FohuN ABAL AeOR Y2Ie
L7 we] Hlate] 7ol 33 Wk 24 & AFRe
EEREL TS

7:‘“0*3'2/\1]:“574/\}& 0.5% proparacaine hydrochloride
2 Ao ux & Milipore cellulose filter (Millipore®,
GSWP04700, pore size 0.22 um, Ireland)S 5 mm &7 9]
7|2 (Q) x} S Zhak S HolA] 3—5 mm HolAl 12
A W] A4 Aol 44 B9t S e sl
—5x7t ?jhéj} . 18]31 Milipore cellulose filterE
AagA HEHoRRY dojd & ZukgE 95% ek
of A3t t}2 Periodic acid Schiff — hematoxylin and
eosin (PAS—H&E) M- Al3staict. 33t du|As}o
A Nelson'’9] B5o| wie} HgAitn] SFYHEE grade 0,
1, 2, 30% Wil a2 0] Ui Ay deju]E o Al
9] =& 1/}EHH°4 ] WOkl A2 (snake—like chromatin
e GRS RS
A4 (0SDDE AREsle] 2431

i)

Sypel ges GEde 0-12 845 o] 4ol T4
G A9E 4, gt H92 002 do] ZHY HEE 4
%35ttt

7 AANANE & A @3 wlEsl] 98 Wilcoxon
signed—rank test® BA5}9 11 EA 8= SPSS T21
e olgsigom, sl 0.05 jekel 495 BAHO
ofu) 9= Aoz WSk

bz o}

WA EH AT ARES Al B 2} 251 509t
T WA= 67, oAb 19%elglal BoAgS 25.80 +
5.25M901 4 H ZHEHAR2LA 167(64%) 02
A22-G 717hS Bt 4.81 + 5.360|ch Bt & A
Hog 23k —4.80 + 1.64D (—1.75D ~ —8.5D)o|r]

Table 1. Demographic features of patients

Advanced surface ablation

Number of eyes (patients) 50 (25)
Sex (M/F) 6/19
Mean age of patients (year) 25.80 + 5.25 (19-39)

CL history (year)
Preoperative SE (diopter)
Preoperative pachymetry (um)
Ablation depth (um)

Ablation diameter (mm)

4.81 + 5.36 (0-20)

4.80 + 1.64 (-1.75~-8.5)
543.7 + 30.2 (484-608)
82.39 + 22.04 (41-127)
6.54 + 0.30 (6.0-7.2)

Values are presented as mean + SD (range).
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Table 2. Clinical parameters before and after advanced surface ablation

Parameter . Postoperative
2 weeks 1 month 2 months 3 months 6 months
BUT (seconds) 6.56 + 3.14 4.60 +2.89° 492 +2.60 5.88 + 2.60 6.24 +2.93 6.76 + 2.09
Schirmer I (mm) 13.6 + 1225 1128 +9.24 1088 + 8.14 9.16 +7.59° 832 +9.32°  9.60 + 5.35
Corneal fluorescein staining 0.72 + 1.21 1.6 +1.22° 0.48 + 0.65 0.48 + 0.71 0.36 + 0.76 0.44 + 0.77
Corneal sensation (mm) 56.00 + 4.30 50.00 + 5.20°  52.00 + 5.20° 56.80 +2.84 57.20 + 3.84 59.00 + 2.04
OSDI 29.16 + 22.71  36.86 + 13.79" 27.53 + 13.77 25.01 + 13.13 21.25 + 10.65 20.84 + 12.42

Values are presented as mean + SD.
BUT = tear break-up time; OSDI = ocular surface disease index.

“Significantly worse than the preoperative value (p < 0.05, Wilcoxon signed-rank test).

3 months post—op EER

o

J. ' 1 month post—op

6 months post-op

Figure 1. Impression cytological finding of goblet cell density before and after advanced surface ablation. Photograph exhibits a
sharp reduction in goblet cells at 2 weeks post-op, then shows a gradual recovery returning to a pre-op level at between 2-3 months
post-op. The increase in goblet cell number continues to 6 months post-op (PAS-H&E, x 100).
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2 weeks post—op

2 months post—op

Grade: 1"N/C 1:3

Figure 2. Impression cytological finding of squamous metaplasia before and after advanced surface ablation. The photograph shows
that epithelial metaplasia grade worsens drastically at two weeks post-op, maximizing at 4 weeks post-op. Then it improves gradu-
ally, returning to the pre-op level at 3 months post-op, yet to improve further all the way up to 6 months post-op (PAS-H&E, x400).

Table 3. The changes in conjunctival impression cytology before and after advanced surface ablation

Postoperative
2 weeks 1 month 2 months 3 months 6 months
Conjunctival epithelial metaplasia  0.72 + 0.74 174 £ 0.56  1.82 +0.54 123 +0.65 096 +0.69  0.51 + 0.49
Goblet cell count (cells/mm®) 301.6 +205.6 1027 +£75.1° 181.0 +£ 178.0° 274.1 4+ 148.1 3533 + 224.1 464.5 + 251.0
Snake-like chromatin (%) 32 32 44 40 52 32

Parameter Pre-op

Values are presented as mean + SD.
*Signiﬁcantly worse than the preoperative value (p < 0.05, Wilcoxon signed-rank test).

4.30 mm, 50.00 + 5.20 mm, 52.00 + 5.20 mm, 56.80 cells/mm’, 464.5 + 251.0 cells/mm’2 & 3 234, 17§
+ 2.84 mm, 57.20 + 3.84 mm, 59.00 + 2.04 mm=Z <% AR ou] QA ZAE O (p<0.05) E3] 254 7+
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1Y, 29, 370Y, 670LA 22 29.16 + 22.71, 36.86 A & T 2% 1Y, 2AY, 309, 601LA ZHzk 0.72
+ 13.79, 27.53 + 13.77, 25.01 + 13.13, 21.25 + 10.65, + 0.74, 1.74 + 0.56, 1.82 + 0.54, 1.23 + 0.65, 0.96
20.84 + 12,422 & F 234 AzZAo] ou] QA 27} + 0.69, 0.51 + 0,498 & & 22 1/01Y, 2/1¥4) 2n|
o (p<0.05) & & IMEA & A A2 slEE1 UA S7HERN B3| & § UNEA 7P Skt e
o|% TAEE S BATHTable 2). (p<0.05) & & 3-67HLA) AUAlok & A HH= 35

AU EH AN SN EEEE & A, & 3 2F, B e HAk(Fig. 2). RGN £d &2 &
70, 2709, 370Y, 670Ym Z+zF 301.6 + 205.6 A & 322 1Y, 2709, 30Y, 67144 22t 32%,
cells/mm’, 102.7 + 75.1 cells/mm’, 181.0 + 178.0 32%, 44%, 40%, 52%, 32%= <4 T 17144 37H¥
cells/mm’, 274.1 + 148.1 cells/mm’, 353.3 + 224.1 Afolof| 271 GFAFS KT & T 6719H & A AR
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38 & dch(Table 3).
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=ABSTRACT=

Changes in Corneal Sensation, Tear Film Stability and Ocular Surface
after Advanced Surface Ablation

Byeong Hee Lee, MD, Eun Joo Kim, MD, Jee Hyun Kim, MD, Gwang Ja Lee, MD,
Kyoo Won Lee, MD, PhD, Young Jeung Park, MD, PhD

Cheil Eye Hospital, Daegu, Korea

Purpose: To evaluate the changes in tearfilm, corneal sensation and ocular surface after advanced surface ablation.
Methods: Tearfilm break-up time (BUT), Schirmer test without local anesthesia, fluorescein staining, corneal sensitivity
test, ocular surface disease index (OSDI), and conjunctival impression cytology were evaluated in 50 eyes of 25 patients
who underwent advanced surface ablation preoperatively and postoperatively at 2 weeks and at 1, 2, 3, and 6 months.
Each value was compared to the preoperative value.

Results: OSDI diminished by 2 weeks postoperatively, and corneal sensation diminished by 1 month postoperatively (p <
0.05). There were significant decreases in BUT by 2 weeks to 1 month postoperatively as well as decreases in the
Schirmer test by 2 to 3 months postoperatively (p < 0.05). Fluorescein staining increased at 2 weeks postoperatively (p <
0.05). Goblet cells decreased substantially by 1 month postoperatively and conjunctival squamous metaplasia increased
significantly by 2 months postoperatively (p < 0.05).

Conclusions: Advanced surface ablation may affect tearfilm, corneal sensation and ocular surface up to 3 months
postoperatively. Early treatment of dry eye syndrome following advanced surface ablation should strongly be considered.
J Korean Ophthalmol Soc 2013;54(3):408-415

Key Words: Advanced surface ablation, Dry eye, Impression cytology
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