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Two- and Five- Minute Schirmer Test
without Anesthesia in Normal Subjects

Witsawat Kanthar, M.D.

Patanaree Luanratanakorn, M.D.

Abstract

Objective: To evaluate the results of two- and five-minute Schirmer test without anesthesia (Schirmer test 1)

in normal subjects.
Design: Descriptive study

Materials and Methods: 194 eyes of 97 normal volunteers (65 males) without dry eye symptoms, aged
between 18 and 76 years, were recruited in the study (4 age-groups: <20, 21-40, 41<60, >60 years). The
subjects were excluded if they had anatomic lid abnormalities that could interfere with the conduct of the
test. Schirmer test without topical anesthesia (Schirmer test |) was performed in both eyes simultaneously.
The values of tear secretion were recorded at two and five minutes after placement of filter paper strips and

compared in relation to age and gender.

Results: In 2 minutes, the average tear secretion was 12.3249.24 mm (mean+SD) for the right eyes and
12.7149.31 mm for the left eyes and in 5 minutes, 19.60+10.91 and 19.36+10.76 mm, respectively. The values
of tear secretion 210 mm in 2 minutes is 50.52% and in 5 minutes is 75.26% in right eyes and 51.55%,
76.29% in left eyes. Approximately 25% of subjects had the Schirmer values of <10 mm at both 2 and 5
minutes, while about 50% had the Schirmer values of 210 mm at both 2 and 5 minutes. There was no

significant difference in tear secretion between males and females, and between different age-groups.

Conclusions: The values of two-minute Schirmer test | correlate with those of five-minute test approximately
75%, regardless of age and gender. Thai J Ophthalmol 2013; July-December 27(2): 71-76.

Keywords: Schirmer test, dry eye, tear secretion

No Author has a financial or proprietary interest in material or method mentioned

Department of Ophthalmology, Faculty of Medicine Srinagarind Hospital, Khon Kaen University Thailand

71



72 378 Aus1 ury Wad &useuing Vol. 27 No. 2 July-December 2013

Original Article/Twusduauu

N133AASZEULIRNE2953 Schirmer WU
Tsnganef 2 waz 5 wafi luALUNG

AAIH AUG, N.U.

WHWIS AIUTAUINT, W.1.

UNARED
lli"ﬁ\'iﬁ FADAATIZNANTATIVIATES NGNS 833 Schirmer Uy liivieane (Schirmer | test) 7l 2 uax 5

7 Tuilszannsund

UUUNTSIRY: VIHITULBIWI TN

LiE g

33msnzn: FnwnludszannsUnfisuau 97 518 enue 194 o nJumnﬂ 65 918 mmumw 18 fiv 76 1 uiv
\u 4 fwengfis deundmSawniy 20 U 21-40 T 41-60 T uazninndt 60 U mmammnswmaﬂmmmi
autsuazastanldidnsasssmdenfinatndviefiauieUnilusruomadimie  nasentunenszanme
no9 N9 5 AnAwAT 817 28 dadwns Mufanmaie 2 99 Tadsedudinid 2 waz 5 Wil udwhns
ArTzRaNuENTUSTUWALRT D

HANTSANEN: AaREUAI 2 WAe 12.32+9.24 fiafwns (Awdsranidesuuannasgiu) Tuae uay 12.71

+ 931 SaRiunsunde @1ufl 5 uriidaisuinild 19.60410.91 HafNAT TUANYILAY 19.36210.76 HAALNAS
Y R A ' A e A a { aa @ o A a o

Tupe AeANINNIMI BNt 10 Aafiwns 9 2 uwidaadiuSauas 5052 1 5 unil Aafludaaas 75 Tuaizn

gruandiel@¥suas 51.55 way 7629 ANAIRU warwUITsEauSaRs 75 madﬁ;il,"ﬁﬁ'wmiﬁnmﬁmmmmﬁ

) = o A 2 PR ) ' A a & a a_ v

WuliTuwuamadieaiuds Yssanudssay 25 daniadasnit 10 Safwns 99 2 uay 5 Wil uwasdnsesay 50

o s

SN IvEawinty 10 Safwes 7 2 uar 5 UTeINEITy Feaunenfilg Iidanuuansretusgefive s do

NIRRT IWALRT9DY

a51: mn‘i"ﬁﬁ;ﬂﬁmumm Schirmer | Test AiiaUnfdu oanit 10 Hadwns wunisiafassuaswiiund duafia
Unflinanrdasiudszanudouas 25 Tmalmﬁm%mﬁumemzmamq INWIBATT 2556; NINYIAN-BUNAN 27(2):
71-76.

A N13IRszAUUINIFIBIT Schirmer, ALEY, N13FF19UIA7

2 A

siwugvnalsifidnufesemionayss lomilag fundasamiilanarsioluenioui

k2

ﬂ’]ﬂ’i"ﬂ’ﬁ’me!"iﬂﬂ'l SW.ASUATUNS ARTUWRAIERS N INEIRTEULAY




o o % 9 ad . ' rJ = a
NMFINANILAVUINAIIWIT Schirmer LLUUIN‘WEJE]@H’]‘WW\ 2 URE 5 u'W]‘Luﬂuﬂﬂ(ﬂ

UNUI

PnmalszgnUfinIsEesmuienumi (in-
ternational Dry Eye Workshop) #38 DEWS Tul) w.e.
2551 Igeainanusaslsrnuiein Tsamusadiulsa
Manannareiedudeinasatiauazfiuianszanand
navh fiAne1n136199 Lund awlsiauisnn dwna
ﬂq‘i::Vl‘lJGiE]ﬂ’]iNENLﬁu Aanzieiildaein dows
Sunspsafiuionszana sawfunisiidianududu
Pagisfniunasimssnisumosiuiinnazane’ Tea
auafiunislulsamiddyuaznuldvesTunmfod
nmsfnsludrsdssimanuldtsenudosay 52 &
Sapay 35° TuuszmnshluTusulnefisenunudesay
34* é’aﬁuismmLLﬁo%'oLﬂuﬂ@mmoqmmwﬁﬁwﬁmi‘
avendenansznudenissndudingandenldened
auanlumsinsdngae’

myifadelsamuieiolifidafimuaidaiay Toy
fulnaiftedeléannyse 58 8113 eInSuaRd wazN3
nagoUIHY N19nTIeTaseiuinendeis Schirmer
Wunidslunsmeseviifealdifoyss fusesunmssdg
‘Ljf’lmzuﬂig'u aqueous tear deficiency (ATD) tfiin1g
noaaudus Al «Hu tear breakup time, ocular sur-
face dye staining, impression cytology, biochemist
analysis of the tear, interferometry, meniscometry,
LRy osmolarity measurement”

Schirmer test En@adulas Otto Schirmer Liladl
/2446 laelHnszay Whatman waf 41 nde 5
Taflung 811 35 Jadnd Wudiudunszawlssun
5 findwas wdrelinuwdanamanileuaniiuim 5 und
ndsamiuguiinanhnfifusenundunszeny Sans
A529 IATE Ut EeA3 Schirmer Tl ldvuanenziou
n3Ia3andn Schirmer test | (laivwanent) Wunis
prtausinaienlaesndadunsesanasgily
nMafnseduthe® sumsnreiadinnahnidug
w3301 basal Schirmer test nlFlanaanusn
nauflesiSuhnsTaseauihm® nasenasy 5 wait T
Submit: April 11, 2013
Final correction: July 18, 2013
Accept for Publication: July 20, 2013

LOINTTABEBNUIIEWHA A1ANINNTY 10 ARALNAT
faUn@"

gnrafnein19Ieuinussnineniaasia
Schirmer test | fi 2 way 5 wifludszrnsuninuin
saulnajdszanalevay 95 seduihai 2 waid
fannnin 10 Sadmslaglifeiumauazony dodu
m3iadl 2 wiidsanahanldlumelfifideanscys
LR luNaRaule™ ’

\iavantfagtulusnnizmsmsaagipduausnn
fvoemsaagilapuen n13n33a Schirmer test Saldantis
5 u”uﬁ'flu@ﬂm,wia:ﬂu usnaniuszeziafinautng
Wi e idiasanuliauisalunisinenszans
SovBananbel3ludansduai Fooravilifgiae
ynaulismsanuldie 5 wdl swdadsdaruziom
muv;q’maauawﬁmsnaanmﬁaﬁﬂﬁﬁﬂa\imumumw
Huasold  msdneiaehiuiiiensiaiaszduim
#w38 Schirmer test | WovnanUnflunganlszsng
aulned 2 way 5 Wil \

35113

nsfmniiiunuiTesansann (Descriptive
study) LﬁuﬁagaﬁﬁmmwﬂﬂwumLquﬂé"meﬁmm
Tsswenunadiuasung leedssannsfnsiiuaaiasing
97 AUFUIU 194 M DIyTENde 18 fiv 76 T Famns
Anmd LE5un19RanTuILas U899 INANIZNTINNT
a%aﬁﬁu’[uuuuﬁmaawﬁmmé’waumu waziianis
nzriiladefionaiinasiad Schirmer test | Bana N
wiakdrengfiazgnihandescilasuiseaiadag
vonmadudeseyfetiaanimiswiniy 20 9, 21-40
1, 41-60 Huazninnin 60 i wé’amnﬁ’ummaﬁﬂmn
auaslFunsinUssifuarnisnsamdisndecdng
9an33A1 (slit-lamp biomicroscope) Taslinauienidin
uazinuTAnansll

nardndnresmsfnuiiae

1. 918 ;A mseiniy 18 1

2. ganmatndszadeslufionmasedaluil do
WHUM1 (burning or foreign body sensation) LADIAT
(irritation) ¥an A (reflex tearing) SINFUNNTATIIENY
nipsdnuqanssaifioslinodnuwasdesaludl do

73



74 AATH AUDT WRT WRIWNS §useuIng

- tear meniscus AAANLIAENTT 0.3 HRALNAT
Fegmrso¥aldain scale va9A38Y siit-lamp biomi-
croscope

- ATIAINY tear debris

- fauf fluorescein wuyenasnidugaLany
(corneal staining) finszanan

- tear breakup time tIaain1 10 AU

3. @'ﬂ’JEJE\]\‘]uWNQUEJ’rJNLﬁﬁi?ﬁﬂﬂi\m’ﬁ

nauFnesnaasmsfneniife
1. ffyyifruwdsneiifinadanmmasay Ao
- wWasnaanedudinnissan (lower lid ec-
tropion/entropion)
- A9ANWY symblepharon
2. ﬁﬂ’]ﬂ’]iW}LLﬁ\iﬁLﬁﬂQ’mﬂ’]L%@ﬁu”{ R
fioaw (pinguecula) 139 ol (pterygium)

- 1RENMBNLEY (blepharitis)
- NI3LaNAnasn (corneal abrasion)
- wWasnaialaiaiin (exposure keratopathy)
- fgmideaiuleases¥wresienan (id
abnormalities)
3. pEadAsi U ssnlaanrsaniutiede
UIAEBARAT
4. pranaRRsf ldsusfusnElsaUssaifidna
AalsAR L
mmmﬁ’mnnﬁﬂ%‘lﬁ%’umimwmﬁwné’mﬁ’ng
ﬂaVIiiﬂﬁﬁauI@Hil'\ﬂsﬂﬁfﬂ tear breakup time 189370
g1agdonaivn1staszduialiundr3slunsiaiass sy
vandeds Schirmer filaflémeanemdaunistnds

A5G LAULABIVIN L ABINNTEAIENSEY Whatman

Vol. 27 No. 2 July-December 2013

wad 41 n¥w 5 fadwns 810 40 Aafuns winlae
U39n HEMC Uszwmedulde laewu 5 Jafiwaswsnly
TuRanmasulmeniloluanamesuuentesddanm
9 ndsemivsidunaauaTy 2 wfl Tuiindtles
Tdennszenuean widuradedn 3 Wil auaTy 5 Wi
wiaTufindlagshnmsTandeufueaasnmasaniy
ﬁ;tlﬂvi’wmimwmé’mnﬁaﬁnmaw;ﬁﬁﬁnﬂ%Lﬁa
7379 tear breakup time Faiuscusvineseninmsin
Juan 5 wiiilauenaiasinsfisldn tear breakup time
fitfaunn 10 Junfezgndnoanaineuisy

TauAnszsiutimflfaziandnssimeais
waz s ool ATEIU S IUATINUANGNITERINeNEN
AANZRAIE chi-square test

WAN19IT8

gEasATOaaTE N 97 A 194
wtoilumey 32 au 8y 21-74 ﬂ\ﬂ"]Lﬂﬁﬁl 40.18+14.36
U (Aol + a"sul,ﬁml,uummgﬂu) iy 65 AU 81y
18-76 T Aaiy 48.84+17.45 Tlansauiie 2 we oyl
18-76 U Aaly 43.04+15.89 winflugwegliounda
738 Wiy 20 ¥ 972U 3 au (3ouas 3.09), 21-40 I
U 42 AU (3ppRY 42.27), 41-60 TI1UIU 35 AU
(3pvas 36.08) Lazannii 60 U 971U 18 A (Sawas
18.56)

fszsuimd 2 uille 12.32+9.24 fadlans (@
waraudesuunasg) Tumanuay 12714931
fndunslundasdiud 5 uiild 19.60+10.91 Aadiuns
Tuaan war 19.36210.76 Sadun Tuademaei
1 usassumfifdssduiandeundt 10 fsdwns
Wia annivIewiniu 10 fafwaTil 2 uay 5 wrfinu

a ° Ao o % = A e ' a A a ' o P a o
AFWN 1 LEFAIUIUAIINAITEAVUIAN 2 RS 5 UM UBENIT 10 ARANATAID NINNIMNTBNINY 10 URALNAT (N = 97 Au)

ATEAVUIRNT (HRALNAS) A2 (%) ATE (%)

Arsziutined 2 wift < 10 48 (49.48) 47 (48.45)
Arszduthend 2 uift > 10 49 (50.52) 50 (51.56)
Arseautend 5 uift < 10 24 (24.74) 23 (23.71)
Anszsiuend 5 wift > 10 73 (75.26) 74 (76.29)




MIIAAITEFULNA6E33 Schirmer wuulsinaanu? 2 way 5 Wi luaulng

A1 2 LEAVANNEDARREIDBIANTEALUNAN 2 LRL 5 W

ST Anthandi 2 il

anhondl 5 wfl

< 10 UaRLNAT
> 10 NadNeg

< 10 HRALNHT
A/ (%)

24 (24.74)/22 (22.68) -
D4 (24.74)/26 (26.80) '

W 10 dAadluns
A1/ Mdine

49 (50.52)/49 (50.52)

AP ‘mn@jmwaamﬂﬁawmms:ﬁuﬁwmﬁ 2 U LAY
5 wifl wudrflenaasiasUsranudeuay 75 fidan
seduthelulufiemadisatuie Tesnin 10 Aadwes
Wi NSy 10 Aadwaswilouiusied 2 uay
5 wift wiBnUszanauerar 25 AMszdUied 2 way 5
uniligenndosiudonaasluasned 2
Aszdutanfilianas muasmdneindiaeeiu
zmﬂLLE\]tLﬁa@ﬂ’l’]mmﬂﬁi’lxﬁz‘w’i’mLWﬂLLE\l:’ﬁ"J\‘la’]QWU’j’]

Tiflanuuandepteiifoddynieafifined 2 uas 5
Ui (P >0.05)

Asal
INNSANHIP8Y Bawazeernazamy™ Feinen
seeuthenEpAs Schirmer test wuueaa (Wl
Tsapusaudav intraclass Correlation Coefficients Wy
11 fiarwduiusvossedthend 1 uaz 5 udi gofis
Uazunuasay 90 LLatﬁmmnﬁqmﬁ 2 Ui

9INN5ANEITBY Kashkouli LazAnz™ F93aen
seefutenEeAE Schirmer test | WA TERUTNeTTL
AuLNGf 1 uaz 5 uﬂﬁ"luﬂizmniﬂﬂﬁﬁaiﬁ@ﬂm
AUMAREANTINATBULY 9.88+8.2 AaRLuAT WAL 26.76
+16.07 HafuaT AINE0L waswuidnuaniusiu
RN Lt Lwimsﬁnmﬁﬁ’f[ummaﬁmmqﬂ'auﬁ'}\i
Yiow (18-23 1) Fsomazlsimnansniluld ludroeneuls

1INN19ANB1TEY Karmapatakis wazamie’® 9
Foeseiuhadands Schirmer test | wudesEay
T lupulndfi 2 uas 5 undt 6uszanm 1242 fafiunas
ey 1643 faflnsmnudiy waziidszsuhemiitay
N1 10 fadwes 7 2 wiiiesderay 5.5 Fvaari@nd
2 uflanlduny 5 wdils

fvsulumsdneiinaseautiadieis Schir-
mer test | wuAALIE AU luAuUNAT 2 uay 5
w1 1§ 12.32+9.24 faAunT wae 19.60+10.91 Nafiums
Tusnzuas 12.71+9.31 NRALNAT Way 19.36 +10.76
fadwnlundenusdunasfmarsuimitosnd
10 faflansf 2 uniidtedouas 4948 Tupmanuaziasas
48.45 Tumdeazidiuldidsedudinm Wawseufiey
AUNSANYITEY Karmapatakis Wazaus azianing
Anefufefl 2 uay 5 unfluddndudsoumnasg
ldidandoutannnindsenaasilessnanduougin
Falasonsaneardsuaulisnwefoudaadusedu
el 2 wnflasfiehannnin 16. fadlunsusingain
Fruaneznuidifssadefiorinduiifidrseauden
1NN 10 Aadwns WenSeufisuiunsfnunzed Kar-
mapatakis warAue” HRtasranusapay 95

\ilasnaviatear breakup time n&iN13vh Schirmer
test | 8191961 teat breakup timeaaasanaNuy
FaldReldiuscuzsenivnmaesauduian 5 wid
W ldvnasdnasafusinduld cut off point 189 tear
breakup time # 10 Juriwiiowds wadunisaslona
fazidanaraasiasifainisaiuiadinttunis@nm
sotudeanaduraeinaniizamauas WL Iadond
wanseiu ipsanusznalnafudssmaluuwauianiou
FaflanmromassudisuieuasSoudeatavirlitiinn
fimsszvpnazuiasy denaraszduimillumata
WAl Euananeiu drudseduianilifianuuan
sefuluusiazgey sieq Alugasegiisninasian
ﬁﬂmﬁaﬂn’hmaLﬁmmnﬁﬂmummaﬁﬂﬂuu@ia:na;uﬁ
Fruldinnwe Febiiuanuuandrauasgelsin

@

AT dueuisegawssuunlalteuddudie

75



76 AT AUDY LAY W3 duseuans

Fadvdsldoaadasliinuazifionaasuainuuansi
FENINNGNFIY chi-square test T0yRD19INT corre-
lation i1 anvazsioalindunaadaTluLaasngu i
wihg fudvazaqulddaeuanniuusdinganaadusios
Pavszduaditosndt 10 fadwnsnionnnnivie
Wiy 10 fafweswmiiouiuied 2 uay 5 W wo
anssanndevllluwmsideriudssinuiosar 75
wiaidutioandt 10 fafwaT dszun¥osas 25 uas
wnndmTewiiy 10 Aafuas Uszanadesas 50 G
nunpauhiaaszesamanedaudu 2 wiifas
fepnldianmassumilouil 5 wiiilssdesas 75 &9
vy axfidnfiuanseiuiivh linanasausonunsieiun
Sauay 25

Tugrunisneasausieds Schirmer test | 9:iiqm
fhaulaagfinisnenssanenasy Sefirnalaid 1w

LONNI5H19D9

1. Research in dry eye: Report of the Research Subcommittee
of the International Dry Eye Workshop. Ocul Surf 2007;5:
179-93.

2. McCarty CA, Bansal AK, Livingston PM. The epidemiology of
dry eye in Melbourne, Australia. Ophthalmology 1998;105:
1114-9.

3. Lin PY, Tsai SY, Cheng CY. Prevalence of dry eye among an
elderly Chinese population in Taiwan : the Shihpai Eye Study.
Ophthalmology 2003;110:1096-101.

4. Lekhanont K, Rojanaporn D, Chuck RS, Vongthongsri A. Preva-
lence of dry eye in Bangkok, Thailand. Cornea 2006;25:
1162-7.

5. Miljanovic B, Dana R, Sullivan DA, Schaumberg DA, Impact
of dry eye syndrome on vision-related quality of life. Am J
Ophthalmol 2007;143:409-15.

6. Reddy P,Grad O. The economic burden of dry eye: a con-
ceptual framework and preliminary assessment. Cornea
2004;23:751-61.

~

. Methodologies to diagnose and monitor dry eye disease:

Report of the Diagnostic Methodology Subcommittee of the-

International Dry Eye Workshop. Ocul Surf 2007;5:108-52.

Vol. 27 No. 2 July-December 2013

assFusiulpaiuliviaenmensanasTaadanan
seazviliimasaudl reflex tearing snazvi (AT LS
Tdnseiuanuifiuassliuasanmsfneves Lee uay
Az WU Sasmavhudaldandlaiuansnetunie
sddlulszanninfegiiSonas 545 uazild Schirmer
test Lipvatnaipitadegihelsanuiaswudfidnm
mﬁﬁaﬁﬂﬁ\lﬁmaﬁumwm%aﬁﬁaﬂa;’ 484 Fntums
FovldransgnUsr i sreeuas nsmaseuLiadinLite
ladelsn

gavioinsfnmi funisdneuounssuunds
mslnsiidayasaasvile ldanysalviiunisdnm
wuuiitarian3tadslsadvdasldsuiulszanafisnnnd
Fotuasiosinsdnuildiiuulszannifianndu uas
pesasfny s fisundasludaianieli lgse
axiBuannduseli)

8. Korb DR. Survey of preferred tests for diagnosis of the tear
film and dry eye. Cornea 2000;19:483-6.

9. Cho P, Yap M. Schirmer test I. A review. Optom Vis Sci
1993;70:152-6.

10. Cho P, Yap M. Schirmer test II. A clinical study of its repeat-
ability. Optom Vis Sci 1993:70:157-9.

11. Van Bijsterveld OP. Diagnostic tests in the sicca syndrome.
Arch Ophthalmol 1969;82:10-4.

12. Karampatakis V, KaramitsosA, SkriapaA, Pastiadis G. Compari-
son between normal values of 2- and 5- minute schirmer test
without anesthesia. Cornea 2010;29:497-501.

13. Bawazeer A, Hodge W. One-Minute Schirmer Test with
anesthesia. Cornea 2003;22:285-7.

14. Kashkouli M, Pakdel F, Amani A, Asefi M, Aghai G, Falavarjani
K. A Modified Schirmer test in Dry Eye and Normal
Subjects:Open Versus Closed Eye and 1-Minute Versus 5-
Minute Tests. Cornea 2010;29:384-7.

15. Lee J, Hyun P. The Reproducibility of Schirmer test. Kor J
Ophthalmol 1988;2:5-8.



Thai J Ophthalmol Vol. 27 No. 2 July-December 2013

Original Article/Twusdualu

Capability in Diabetic Retinopahty Screening
of Nurses at Khon Kaen Community Hospital

Sunattana Panin, M.P.H.', Yosanan Yospaiboon, M.D.,
Malinee Laopaiboon, Ph.D.', Tanapat Ratanapakorn, M.D.,

Paitoon Pratipanawat, M.D.?

Abstract

Objective: To assess the capability in diabetic retinopathy screening of nurses at Khon Kaen community
hospitals.

Design: Diagnostic study

Methods: Twenty nurses randomly selected from 20 community hospitals in Khon Kaen province were
participated in the study. They have attended a 2-day intensive course on diabetic retinopathy screening
during 2008-2011. Each nurse read 56 single-field digital fundus images of diabetic patients and referred to
ophthalmologists when indicated. Overall interpretation of the severity of diabetic retinopathy and the num-
bers of the referred patients were then compared with those from the retina specialists. The main outcomes
were sensitivity, specificity, likelihood ratios and predictive values. Data were analyzed using statistical
analysis for diagnostic test adjusted for cluster effect

Results: As compared to the retina specialists, the studied nurses interpret the severity of diabetic retinopa-
thy from the single-field fundus images of the diabetic patients and screen the diabetic retinopathy with the
high sensitivity of 0.90 (95% CI: 0.887-0.906) and the moderate specificity of 0.69 (95% CI: 0.679-0.691).
There is also moderate agreement when the readings of nurses are compared with those of retina specialists
(kappa = 0.58).

Conclusion: The nurses at community hospitals have capability to screen diabetic retinopathy. However,
they should have regular trainings in the screening and practice in the community hospitals. Thai J Ophthalmol
2013; July-December 27(2): 77-85.

Keywords: diabetic retinopathy, capability in screening, nurse, community hospital
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m‘i‘]\‘lﬁ 1 Demographic data of nurses in the study

Demographic data ' No. %
Gender
Male 2 10.00
Female 18 80.00
. Age o
2530 6 30.00 !
31-35 3 15.00
>36 11 55.00

Number of training

1 4 20.00
2 ' 9 55.00
3 5 25.00

Reading fundus image after training
No practice 15 75.00
Practice 5 25.00

A7 2 Comparison between retina specialist and nurses in reading retinal image

retina-specialist nurses

diabetic retinopathy severity No. % No. %
- level 1 no retinopathy 480 429 450 40.2
- level 2 microaneurysm 194 17.3 160 143
- level 3 dot hemorrhage, hard exudate 178 159 150 134
- level 4 microaneurysm 31Nn31 20 9@ 200 17.8 280 250

Tuusiaz quadrant 284 fundus ATLIT

4 quadrant
- level5 neovascularizaton, vitreous 68 6.1 80 7.1

hemorrhage

Vmacular edema N -

- presence 300 26.8 380 33.9
- absence 800 714 680 60.7
- ungradable 20 1.8 60 54
referrals W
- referrals 300 26.8 527 529

- non-referrals 820 73.2 593 471
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Congenital Aniridia: A 10-year Retrospective
Study at Srinagarind Hospital.

Narong Samipak, M.D.
Niphon Sayawat, M.D.

Abstract
Objective: To describe the various ocular manifestations of congenital aniridia at Srinagarind Hospital.
Design: Retrospective descriptive study

Methods: Medical records and radiographic images of congenital aniridia patients treated at Srinagarind

hospital between November 2001 and July 2011 were analyzed retrospectively.

Results: Twenty-five eyes of 13 patients with aniridia (5 males and 8 females) were evaluated. The mean age
was 9.73 years, SD 14.43 years (range from 5 day to 40 years). Mean duration of follow-up period was 4.8
years, (SD 4.3 years,range from 6month - 12 years). The ocular manifestations were nystagmus in 18 eyes
(72%), cloudy cornea 7 eyes (28%), foveal hypoplasia in 7 eyes (28%), corneal pannus in 6 eyes (24%),
congenital cataract 6 eyes (16%): congenital cataract 4 eyes (66.67%), senile cataract 2 eyes (33.33%) and
ectopia lentis in 4 eyes (16%), and optic nerve hypoplasia in 1 eye (4%). Cataract surgery was performed in
7 eyes (28%). Glaucoma was diagnosed in 10 eyes (40%) including congenital glaucoma 7 eyes (70%),
glaucoma in adult 2 cases (20%) and childhood glaucoma 1 eye (10%). Trabeculectomy was done in 4 eyes.
The cyclodestructive procedure was performed in 6 eyes. Systemic association was delayed development in

1 patient. No patient has Wilms tumor or genitourinary abnormalities.

Conclusions: The most common ocular manifestation in congenital aniridia is nystagmus and causes of
blindness are glaucoma, foveal hypoplasia, and optic nerve hypoplasia. The complete ocular and systemic
examination is very important at the time of diagnosis. The ocular examination of the parents is also

important for classification of congenital aniridia. Thai J Ophthaimol 2013; July-December 27(2): 86-93.
Keywords: Congenital aniridia, Wilms’ tumor, ocular manifestation

No author has financial or proprietary interest in any material or method mentioned.
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Ocular Morbidity of Myopia at Ramathibodi
Hospital
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Bayasgalan Purevdorj, M.D., Rattanawadee Thongruay, MA,
Prut Hanutsaha, M.D., Pornchai Simaroj, M.D.

Abstract
Objective: To study the clinical characteristics of ocular morbidity of myopia at Ramathibodi Hospital.
Design: Retrospective cohort study

Methods: The medical records of 120 Thai patients (40 subjects in each of 3 groups- mild, moderate, and high myopia
based on American Optometric Association definition) were reviewed. Prevalence of myopia-related retinal, optic disc

changes and other morbidities (cataract, glaucoma, and strabismus) were compared among 3 groups.

Results: A total 120 subjects aged 20-80 years (mean age, 44.19 + 14.98) with more than or eq[JaI to - 0.50 D of myopia
were participated in our study and 51.6% were male. Fundus pallor and tessellation (100%), peripapillary atrophy (100%),
and optic disc tilt (15%) were very common findings in high myopic group comparing to the other groups. Additional
major pathologic findings in high myopic group were posterior vitreous detachment (10%) and\posterior staphyloma
{15%). Macular choroidal neovascularisation (5%) and Forster-Fuchs' spot (2.5%), disc tilt (10%), peripheral retinal
lesions such as lattice degeneration (7.5%) and retinal break (7.5%) were also found only in high myopic group (p < 0.05).
Foveoschisis, white without pressure, pigmentary, and paving stone degenerations were rarely seen. The percentage of
primary open angle glaucoma (7.5%), ocular hypertension (5%), steroid induced glaucoma (5%) and subcapsular
cataract (12.5%) observed in this study were significantly higher in high myopic group, compared to the other groups (p
< 0.05). Prevalence of staphyloma and chorioretinal atrophy increased with the increase of age, myopic refractive error,
and axial length (AL) (all; p < 0.001). In multivariate adjusted logistic regression analysis, the prevalence of staphyloma
increased by 2.16 times for each diopter of myopia (p < 0.001). Similarly, the prevalence of chorioretinal atrophy
increased by 1.68 times for each diopter of myopia (p < 0.001). The prevalence of posterior staphyloma increased by 2.58
times for each 1 mm increase in AL (p < 0.001). Likewise, the prevalence of chorioretinal atrophy (p < 0.001) increased

by 3.13 times for each 1 mm increase in AL.

Conclusions: Staphyloma and chorioretinal atrophy are the most common pathological findings and the important
causes of visual loss among Thai patients with high myopia. Morbidity of myopia was dependent on the duration of
disease, age, degree of refractive error, and ALof each individual. High-risk patients who are elderly with severe myopia
should be identified for regular screening and early management. Thai J Ophthalmol 2013; July-December 27(2): 94-
106.

No Author has a financial or proprietary interest in material or method mentioned

Department of Ophthalmology, Ramathibodi Hospital Faculty of Medicine, Mahidol University, Thailand
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The World Health Organization (WHO) intro-
cuced the global initiative for the elimination of avoid-
20 blindness by the year 2020, known as “Vision
2020." Five conditions were chosen as immediate
pnorities: cataract, trachoma, onchocerciasis, child-
hood blindness, and refractive error. WHO estimates
that 153 million people worldwide live with visual
'mpairment due to uncorrected refractive errors. High
myopia is refractive error of at least 6 diopters (D)
and axial length (AL) of greater than 255 mm or
associated with globe elongation.”* Pathologic myo-
pia defined as presence of a spectrum of myopia-
related retinal and optic disc changes, is a leading
cause of visual impairment and blindness in Asian
countries. The socioeconomic impact of blindness
and visual impairment from myopia and high myopia
is considerable, as it typically affects individuals
during their productive years® In Thailand, three
national surveys of blindness were done in 1981,
1984 and 1994; the prevalence of blindness was
shown to be 1.14%, 0.56% and 0.31%. Refractive
errors were not included in the cause of blindness
and low vision previously. In the fourth national sur-
vey of blindness, low vision and visual impairment in
Thailand, conducted in 2006, refractive errors caus-
ing visual impairment were included in the question-
naire and eye examination. The survey was done by
using the sample groups that were a stratified, clus-
- ter random sampling representing the whole coun-
try. Using the epidemiologic definition, the preva-
lence rates were determined for myopia, hyperopia
and emmetropia and found to be 12.74%, 3.44%
and 83.82% respectively.’
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High myopia is known to be a risk factor and
progression factor for several ocular diseases. Some
of retinal lesions may be associated with severe irre-
versible visual loss,therefore, it is important for clini-
cians to be aware of the retinal pathologies in high
myopia. The risk factors for myopia include higher
education, urban residential status, higher income,
professional occupation, and increased near work.
However, the underlying explanation for the worsen-
ing trend of myopia prevalence and severity is poorly
understood and is likely complex and multi-factorial,
given that East Asian countries with high myopia
have similar socio-economic demographic risk fac-
tors as in the West. Pathologic myopia typically
progresses with increasing age and higher degrees
of myopia. Only few studies have evaluated the pat-
tern of pathologic myopia lesions and associations
with axial length and refractive error. Our aim is to
study the pattern of myopia-related morbidity in Thai
patients with myopia and correlate these findings

with age, degree of refractive error and axial length.

Patients and methods

Approval was obtained from the Ethical Clear-
ance Committee on Human Rights Related to Re-
search involving Human Subjects of the Faculty of
Medicine Ramathibodi Hospital, Mahidol University
to perform this retrospective study. The medical
records of 120 patients (40 subjects in each of 3
groups- mild, moderate, and high myopia based on
American Optometric Association definition) seen in
Department of Ophthalmology, Faculty of Medicine,
Ramathibodi hospital, Mahdiol University between
2005-2013 with a minimum follow-up of 5 years were
reviewed.

In our study, Thai adults aged over 20 years
old, V\;ith more than or equal to - 0.50 D and under-
went full ophthalmic examination were included. All

subjects underwent a full ophthalmic evaluation in-
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cluding visual acuity testing, refraction, intraocular
pressure measurement with Goldmann applanation
tonometry, dilated fundus examination with stereo-
scopic biomicroscopy of the optic nerve head under
slit-lamp, indirect ophthalmoscopy, and A-scan
ultrasound biometry. Additional tests such as optical
_ coherence tomography (OCT) and fundus fluores-
‘ cent angiography (FFA) were done if needed. We
selected the participants based on American Opto-
metric Association definition, in which myopia was
measured in diopters by the strength or optical power
of a corrective lens that focuses distant images on
the retina and classified by degree or severity into 3

groups (mild, moderate, and high myopia). (Table 1)

Exclusion criteria of our study were as fol-
lows:.
1. Systemic diseases (diabetes mellitus and
arterial hypertension)
2. Genetic diseases which had an association
with high myopia
¢ Down syndrome
e Stickler syndrome
o Marfan syndrome
s Prematurity

¢ Noonan syndrome

e Ehlers-Danlos syndrome

e Pierre-Robin syndrome
3. Refractive myopia

e Keratoconus etc.

4, Induced myopia

5. History of prematurity

6. Previous ocular diseasq

7. Eyes with media opacity such as corneal
scar or cataract obscuring

Refraction was refined by certified optometrist
(Rattanawadee Thongruay, MA). Subjects’ best-cor-
rected visual acuity in logMAR scores was recorded.
Spherical equivalent (SE) was calculated as the sum
of the spherical power and half of the cylindrical
power. The ocular biometry (IOL Master, Carl Zeiss
Meditec AG, Jena, Germany) was done for axial length
measurements. Simultaneous stereoscopic fundus
photography was taken by Nidek 3Dx camera.

One eye per subject was chosen based on the
highest myopic refractive error. We examined the
association of pathologic myopia findings with age,
sex, SE and AL. The relationship was assessed
using the x° test (Fisher exact test) or analysis of
variance. SE and AL were also analyzed as conti-
nuous variables. Multivariate linear regression and

multivariate logistic regression were performed to

Table 1. International Classification of Diseases (ICD-10) of myopia

Parameters

Type of Classification

Degree

Age of onset

Axial length

e Low myopia (< - 3.00 D)
o Medium myopia (-3.00 - < 6.00 D)
e High myopia ( > - 6.00 D)

e Early adult-onset myopia (20-40 years of age)

o Late adult-onset myopia (> 40 years of age)

Pl

e > 265 mm

< 26,5 mm
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determine the associations between pathologic myo-
pia findings and SE or AL, with the former as a
dependent variable and the latter as independent
variables, adjusted for confounders. Two-tailed P
values of <0.05 were considered statistically signifi-
cant. SPSS 18.0 version (IBM Corporation, College
Station, Texas, USA) was used for all statistical analy-

Ses.

Vol. 27 No. 2 July-December 2013

Results

A total 120 subjects aged 20-80 years (mean
age, 44.19 + 14.98) with more than or equal to - 0.50
D of myopia were participated in our study and 51.6%
were male. The eye with the highest magnitude of
myopic refractive error was used for analyses. (Table
2,3, and4) It shows subject distribufion with respect
to refractive error (< -3 D, -3 10 < -6.00 D and > -6
D) and age (20-40 years, 40-49 years, 50-59 years,
and > 60 years) (p <0.05). Sex did not differ with

respect to degree of myopia.

Table 2. Distribution of myopia based on age, sex, BCVA, refractive error and axial length

Parameters Severity degree of myopia
Mild Moderate High 95% CI
Gender 40 40 40 0.87
female (persons) 22 17 19
male (persons) 18 23 21
Age (mean * SD) 4412 + 15.26 440 + 15.72 4447 + 13.96 0.68
BCVA logMAR 0.09 + 0.035 011 +03 019+ 0.04 b 0.045
Refractive error 167 £ 014 413 + 0.21 84 + 054 0.032
Axial length 23.91 +1.21 2510 + 0.91 27.40 + 1.58 0.044
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Graphic 1. Distribution of axial length and refractive error
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Table 3. Ocular Morbidities Among Thai Adults With Myopia

Posterior pole chorioretinal lesions

Posterior Chorioreti  Lacquar Macular Macular Forster— Foveoschisis  Macular hole
Morbidity staphyloma  nal atrophy  crack CNV hemorrhage Fuchs’ spot
N 1% N 1% N 1% N n% N n% N % N n% N % -
All 120 8/6.66 120 3/250 120 0 120 3250 120 O 120 1/083 120 © 120 4/3.33
Age(y) '
20-40 32 0 320 320 32 0 32 0 32 0 20 320
40-49 27 1370 27 0 270 27 0 27 0 27 0 27 0 27 1/3.70
50-59 29 2/689 29 2/68 29 0 29 2/689 29 0 20 0 29 0 29 2/6.89
60 < 32 5156 32 13020 32 0 2 1312 32 0 32 1312 32 0 32 1312
P trend 0.042 0.021 - 0.021 - <.001 - 0.045
Sex
Male 62 5/8.0 62 27322 62 0 62 1161 62 0 62 1161 62 0 62 2322
Female 58 3/5.17 58 /172 58 0 58 2345 58 0 58 0 58 0 58 2344
P value 0.12 023 - 0.09 - - - 0.42
Spherical
Equivalent
-0.50-<-3.00D 40 0 40 0 40 0 40 0 40 0 40 0 40 0 40 0
-3.00-<6.00D 40 0 40 0 40 0 40 0 40 0 40 0 40 0 40 1250
600Dz 40 87200 40 3750 40 0 40 3/750 40 0 40 1250 40 \ 0 40 3/7.50
P trend <0.001 <0.001 - <0.001 - <0.001 - 0.021
Axial length
265mm= 8l 1/1.23 81 0 81 0 8l 0 81 0 8L 0 8l 0 81 1/1.23
265mm< 3% 7179 39 3750 39 0 39 3769 39 0 39 1256 39 0 39 3/7.69
P value <0.001 <0.001 - <0.001 - <0.001 - <0.001
Peripheral retinal lesions
gli";i’iﬁy :‘ﬁ‘ﬁ?ﬂ . Latice f:g‘np;}elf;le Refinal Lot fff.?ﬂi‘y"”a” Tilted disc
ﬂegeneratlo pressure dNegene]::!/:l " or break dNetaCh::,Znt detachment N 0% N 0%
N 0% N % N % N %
All 120 4333 120 0 120 4/3.33 120 3/250 120 0 120 8/6.66 120 62/51.7 120 6/5.0
Age(y)
20-40 32 0 32 0 32 1313 320 1313 32 0 320 32 11344 32 17313
40-49 27 0 27 0 270 270 27 0 27 0 27 13/482 27 27740
50-59 29 2689 29 0 29 2/6.89 29 1344 29 0 29 3/103 29 18/62.1 29 2/6.89
60 < 3202625 32 0 32 1313 32015313 32 0 32 5/156 32 200625 32 1/3.13

P trend 0.032 - 0.021 0.49 - 0.04 0.12 0.23
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Table 3. Ocular Morbidities Among Thai Adults With Myopia (cont.)

Vol. 27 No. 2 July-December 2013

&

Morbidity

Sex
Male

Female
P value

Spherical
Equivalent

-0.50-<-3.00D
-3.00- < 6.00 D
-6.00D 2
P trend
Axial length
26.5 mm 2
26.5 mm <

P value

All
Age  20-40
40-49
50-59
60 <
P trend

Sex
Male

Female
P value

Spherical
Equivalent

-0.50-<-3.00D
-3.00- <6.00 D
-6.00D =
P trend
Axial length
26.5 mm =
26.5 mm <

P value

Posterior
staphyloma
N 1%

62 5/8.0
58 3/5.17
0.12

40 0

40 0

40 4/10.0
<0.001

81 0
39 4/10.25
<0.001

POAG

120 4/3.33

32 0

27 0

29 2/6.89

32 2/6.25
0.032

62 2/322
58 2/3.44
0.56

40 1/2.5
40 3/75
0.021

81 0
39 4/10.25
<0.001

Chorioreti

nal atrophy

N 1%

62 0
58 0

40 0
40 0
40 0

81 0
39 0

Glaacoma

OHT

120 2/1.67

32 1313

27 17370

29 0

32 0
0.056

62 1/1.61
38 11172
0.49

40 0

40 0

40 2/5.0
<0.001

8l 0
39 25512
<0.001

Posterior pole chorioretinal lesions

Lacquar
crack

N %

62 2322
S8 2/344
042

40 0

40 1/2.50

40 3/7.50
0.021

81 0
39 4/1025
<0.001

Steroid
induced

120 2/1.67

32 1313

27 13790

29 0

32 0
0.051

62 1/1.61
58 17172
0.49

40 0

40 0

40 2/5.0
<0.001

81 0
39 4/10.25
<0.001

Macular
CNV
=N oh
62 1/1.61
58 2/3.45
0.09
40 0
40 0
40 3/7.50
<0.001
81 0
39 3/7.69
<0.001
Cortical
120 3/2.50
32 1/3.13
27 0
29 1/3.44
32 1/3.13
0.49
62 1/1.61
58 2/3.45
0.09
40 2/5.0
40 1/2.5
40 0
0.09
81 2/2.46
39 1/2.56
0.21

Macular
hemorrhage
IL n%
62 0
58 0
40 0
40 0
40 0
81 0
39 0
Cataract
Nuclear
120 16/13.3
32 0
27 3/11.1
29 6/20.6
32 7218
0.045
62  9/14.5
58 7120
0.46
40 410
40 6/15
40 6/15
0.16
81 10/12.3
39 6/154
0.23

Forster—
Fuchs’ spot
N 1%
62 5/8.06
58 3/517
0.12
40 0
40 2/5.0
40  6/15.0
0.029
81 1/1.23
39 7179
<0.001
PSC
120 6/5.0
32 0
27 0
29 2/10.3
32 4/15.6
0.044
62 4/6.45
58  2/3.44
0.12
440 0
40 125
40  35/12.5
0.029
81 1/1.23
39 5/12.82
<0.001

Foveoschisis

N %

62 33/532
58 29/50.0
0.56

40 2/5.0

40 20/50.0

40 40/100
0.019

81 231284
39 39/100
0.09

Mixed

120 4/3.33

32 0

27 0

29 17345

32 3/9.37
0.034

62 2/3.22
58  2/3.44
0.56

40 1/5.0

40 2/50.0

40 1/100
0.12

8L 3/3.70
39 1R2.56
0.09

Macular hole
N n%
62 4/6.45
58  2/3.44
0.29
40 0
40 0
40 6/15.0
<0.001
81 0
39 6/15.38
<0.001
Strabismus
120 2/1.67
32 0
27 1/3.70
29 1/3.45
32 0
0.061
62 1/1.61
58 1/1.72
0.49
40 0
40 0
40 2/5.0
<0.001
g8l 0
39 2/5.12
<0.001
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The most common high myopic fundus finding
was staphyloma (8/40; 20.0%), followed by posterior
vitreous detachment (6/40; 15.0%). The incidence of
macular hole is 3/40 (7.5%) in high myopia, 1/40
(2.5%) in moderate myopia, and chorioretinal atro-
phy 3/40 (7.5%) in high myopia, but no incidence in
~ moderate and mild myopic groups (p <0.001) (Table
3). The most common disc finding associated with
high myopia were fundus pallor and tessellation (40/
40; 100%), peripapillary atrophy (40/40; 100%), and
optic disc tilt (15/40; 37.5%). However, there was no
incidence of tilted disc in moderate and mild myopic
groups (p <0.001). In our study, only 2 subjects (5.0%)
had definite choroidal neovascularization (CNV) with
macular hemorrhage in high myopic group (p <0.001).

In our study the peripheral retinal lesions such
as lattice degeneration (3/40; 7.5%) and retinal break
(8/40; 7.5%) was found in only high myopic group (p
<0.05). One case of Forster’'s Fuchs spot was seen
in eye with the more severe myopic SE. Lacquer
crack, macular hemorrhage, foveoschisis, and pe-
ripheral myopic retinopathy such as white without
pressure and rhegmatogenous retinal detachment

were not observed in our study.

The incidence of posterior subcapsular cata-
ract was significantly different in high myopia (4/40;
10%), moderate myopia (1/40; 2.5%) and mild myo-
pia (1/40; 2.5%). Incidence of glaucoma was signifi-
cantly higher in high myopia comparing to the other
groups (p <0.001). In our study, primary open angle
glaucoma (3/40; 7.5%); ocular hypertension (2/40;
5.0%) and steroid induced glaucoma (2/40; 5.0%)
were found in high myopic group (p <0.05). In our
study myopic strabismus fixus {2 esotropia) -cases
were found in only high myopic group (p < 0.05).

Prevalence of staphyloma and chorioretinal
atrophy increased with the increase of age, myopic
refractive error, and axial length (AL) (all; p < 0.001).
In multivariate adjusted logistic regression analysis,
the prevalence of staphyloma increased by 2.16 times
for each diopter of myopia (p < 0.001). Similarly, the
prevalence of chorioretinal atrophy increased by 1.68
times for each diopter of myopia (p < 0.001). The
prevalence of posterior staphyloma increased by
2.58 times for each 1 mm increase in AL (p < 0.001).
Likewise, the prevalence of chorioretinal atrophy (p
< 0.001) increased by 3.13 times for each 1 mm

increase in AL.

Table 4. Summary of Ocular Morbidities Among Thai Adults With Myopia

Complications/ co- morbidity

Mild

{n/%)

d Post;or pole chorioretinal lesions 0/0
Peripheral retinal lesions 0/0

Cataract 8/20.0
Glaucoma, OHT 0/0
Strabismus 0/0

Severity degree of myopia

Moderate High 95% CI
(n/%) (n/%)
3/7.5 - 1.6/40.0 - 0.021_ -
3/12.0 22/55.0 0.029
11/27.5 12/30.0 0.871
2/5.0 7175 0.034
0/0 2/5.0 < 0.001

101



102 Bayasgalan Purevdorj, Rattanawadee Thongruay, Prut Hanutsaha, Pornchai Simaroj

Vol. 27 No. 2 July-December 2013

Figure 1. A 38-year-old man. Best corrected visual acuity was 20/150, and the refractive error was -11.0 diopters in

the right eye.

A. The right fundus photo shows the myopic tessellated fundus and peripapillary atrophy. There is no

significant pathology seen in macula in this fundus photo. B. Additional investigation of FFA in right eye

revealed a choroidal neovascularization (hyperfluorescence) with macular hemorrhage in the center (block-

age of fluorescence; arrow).

Discussion

Among Thai aduits with high myopia, the fun-
dus pallor and tessellation, peripapillary atrophy, and
optic disc {ilt are common disc findings. The other
major pathologic findings are posterior vitreous de-
tachment (10.0%) and posterior staphyloma (15.0%).
Posterior vitreous detachment was found in 12.5%
in a case series of patients with high myopia, 60.7%
in patients with axial length > 30 mm.” No myopic
crescent was present if the axial length was 21 mm,
75% of the eyes had myopic crescents if the axial
length was 25 mm to 29 mm, and 100% of the eyes
had myopic crescents if the axial length was more
than 29 mm.? We found that the prevalence of sta-
phyloma increased with respect to the axial length,
age, and myopic refractive error (p <0.001). Posterior
staphyloma was observed in 8 subjects (8/40; 20.0%)
with refractive error greater than 6.0 D, while there

was no such finding in mild and moderate myopia.

Chorioretinal atrophy is an area of well-circum-
scribed chorioretinal degenération in the posterior
pole and more importantly, it is a sight threatening
pathology in myopia. It was seen in 3 subjects (7.5%)
in high myopic group (p < 0.001). This number is
lower than in the Japanese study, whete chorioretinal
atrophy was found in 163 eyes (20.2%).” Chorioretinal
atrophy was also more prevalent in older adults and
in adults with more severe refractive error and longer
axial length in our study (p <0.001). In the Beijing
Eye Study, increased prevalence of myopic chorio-
retinopathy was associated with increasing myopic
refractive error, and a significant rate of progression
was seen even at 5 years."

The staphyloma was reported to be a caus-
ative factor for chorioretinal atrophy."" Posterior pole
staphyloma has been reported to be the most com-
mon type of staphyloma among patients with high

myopia. The morphological classification of poste-
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rior staphylomatous findings were described by
Curtin™ as nasal, macula-centered, disc-centered and
tiered staphylomas. It is a localized ectasia of the
sclera, choroid, and retinal pigment epithelium that
can be of variable size and involve different aspects
of the posterior fundus. Vision progressively deterio-
rates in eyes with staphylomas that are macula-cen-
tered because of the progressive thinning of the
choroids and retinal pigment epithelium in the macula.
The correlation between posterior staphyloma and
chorioretinal atrophy was high, possibly because of
the small number of cases in our study.

Myopic choroidal neovascularization has been
reported to occur in up to 10% in those with myo-
pial2 and up to 40.7% in high myopia.” In our study,
only 2 subjects (5.0%) had definite choroidal neo-
vascularization (CNV) with macular hemorrhage in
high myopic group. The rate of CNV was much higher
in the Japanese study, in which 91 eyes (11.3%)
with more severe myopic refractive error had CNV at
initial presentation.” The possible explanation was
that early CNV could have been missed in this study
because the fundus photographs were examined
without the aid of fluorescein angiography.

One case of Forster's Fuchs spot was seen in
eye with more severe myopic SE. Forster-Fuchs’ spot
(1/2.5%) was present in a few individuals among the
high myopic patients. This might result from a tran-
sient nature of Forster Fuch’'s spot, which typically
follows active CNV and could later be enveloped by
chorioretinal atrophy. Lacquar crack and foveoschisis
are relatively rare complications of high myopia.
Forster- Fuchs spot is a raised, circular, pigmented
lesion at the macula developing after a subretinal
haemorrhage has absorbed. In highly myopic eyes,
the Forster-Fuchs’ spot at the macula forms due to
the proliferation of pigment epithelium and deposi-

tion of blood pigment following choroidal haemorrhage

from the neovascular tissue.” The Forster-Fuchs’ spot
has been found in 3.2% to 20% of patients identi-
fied with pathologic myopia.®

Lacquer cracks or ruptures in the retinal pig-
ment epithelium-Bruch’s membrane-choriocapillaris
complex have been reported in patients with high
myopia.17 The prevalence of lacquer cracks has ranged
from 0.2% to 9.2% in highly-myopic populations. Up
to 6.3% of highly myopic eyes have been reported
to develop asymptomatic macular holes and foveal
retinoschisis.'"®

Peripheral retinal features of myopic retinopa-
thy include lattice, paving stone, white-without-pres-
sure, and pigmentary degenerations, as well as reti-
nal tears. In our study the lesions such as lattice
degeneration (7.5%) and retinal break (7.5%) was
found in only high myopic group (p <0.05). Lattice
degeneration presents about 10% and retinal break
6.3% in high myopia.”® Retinal detachment was found
in 0.015% of patients with less than 4.75 D, 0.07% of
patients with < -5 D, and 3.2% of patients with < - 6D,
and may characterize an unfavorable prognosis in

patients with pathologic myopia?®*'

Peripapillary at-
rophy was the most common finding associated with
the myopic fundus in our study, observed in 40 sub-
jects (100%). It was found that longer axial length
was associated with increased prevalence of lattice
degeneration, paving stone degeneration, and white-
without-pressure.'®'* White-without-pressure, pigmen-
tary and paving stone degenerations were not found
in our study, possibly because of the small number
of cases in this study.

Optic disc tilting was thought to be more com-
mon in those with astigmatism or high refractive error,
particularly myopia.27 Disc tilt was observed in 4
subjects (10.0%) in high myopic group (p < 0.001).
Prevalence of glaucoma and ocular hypertension was

higher in high myopic group in our study.
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Primary open angle glaucoma (7.5%), ocular
Syoeriension (5%), and steroid induced glaucoma
1355 were observed in high myopic group (p <0.05).
=5 association between high myopia and primary
@pen angle glaucoma has been supported by nume-
TOUS case series, case control and large population
Sased studies. The prevalence of myopia with pri-
mary open angle glaucoma is 4% and may increase
25 6-7% with higher degrees of myopia.”” Both the
Zu= Mountains Eye Study (BMES) and Barbados
Eye Study (BES) confirm a dose-response between
e level of myopia and prevalence of glaucoma (High
mwopia-4.4%, Emmetropia-1.5%, Hyperopia-2.8% ).
Saodiionally, there is now evidence that myopia is a
r=x factor for the development of ocular hyperten-
=won. based on data of the screening examination for

e Early Manifest Glaucoma Trial and other stud-

=S

Prevalence of cataract is not statistically diffe-
r=nt between mild, moderate and high myopic groups
= our study. However, a relationship between myo-
o2 and posterior subcapsular cataract was found in
our study. Prevalence of subcapsular cataract was
25% in moderate to high myopic group but 12.5%
= high myopic group. High myopia is complicated
Oy the frequent and early davelopment of cataracts.
#n association with high myopia and the incidence
oF cataract studies, based on cross- sectional data
Fom the BMES revealed a strong association be-
w=en high myopia and nuclear cataracts and PSC,
and the Beaver Dam Eye Study showed that high
myopia was also a risk factor for cataract forma-
2on"~ In BMES. incident PSC was associated with
%= presence of myopia (OR 2.1, 95% Cl 1.0-4.8),
moderate to high myopia (-35 D or less, OR 44,
25% Cl 1.7-11.5).”° Several population and clinic based
studies have confirmed a strong and consistent as-

sociation between high myopia and age related

Vol. 27 No. 2 July-December 2013

nuclear sclerosis in adults aged more than 40 years?’
But there was no strong correlation in our study.

Myopic strabismus fixus is a rare strabismus
disorder. This disease may progress over several
years, from a small degree of esotropia with free
ocular movement to the end stage of large angle
fixed esotropia. In our study, 2 esotropia gases were
found in high myopic group (p < 0.05). The underly-
ing etiology remains uncertain yet. Yokoyama et al
provided the most recent explanation that it might
be caused by the enlarged globe in high myopia
which herniated superotemporally and retroequato-
rially through the muscle cone."

Given the alarming rates of myopia in Asia,
there will be an enormous adult population at high
risk of developing pathologic myopia. We documented
the 2 most common fundus findings, staphyloma
and chorioretinal atrophy, in myopic adults. In gen-
eral, sex did not alter the prevalence of pathologic
myopia findings; however, several differences with
respect to age group were seen. Staphyloma or
chorioretinal atrophy was absent in younger Thai
subjects (age < 40) with high myopia. The clinical
implications of the ethnicity differences are unclear,
and the only visually blinding complication of patho-
logic myopia found to be of borderline significance
is staphyloma among different nations (Malaysia
32.69%; Australia 52.2%; Japan 90%)”° Finally, the
increasing prevalence of staphyloma and chorioretinal
atrophy with more severe refractive error in our study
emphasizes that preventive strategies to slow the
progression of myopia in childhood to prevent the
eventual development of extreme myopia in adult-
hood are important.

There are some limitations in this retrospective
study. Earticipants who responded could be diffe-
rent frdhq those who did not. leading to selection

bias and underestimation of true prevalence. Future
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prospective, longitudinal studies using fluorescein

angiography and spectral-domain OCT technologies

may better delineate the evolution of pathologic

myopia. Clinically, ophthalmologists should be aware

that the pattern of pathologic myopia may differ across

ages and severity of refractive errors. High-risk adults

who are older with more severe myopia could be

identified for regular screening and early manage-

ment.
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Abbreviation
AL - Axial length
BES - Barbados Eye Study
BMES- Blue Mountains Eye Study
D - Diopters
FFA - Fundus fluorescence angiography
HFA- Humphrey Field Analyzer »
OCT - Optical coherence tomography
POAG - Primary open angle glaucoma
SE - Spherical equivalent
WHO - World Health Organization
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Case Report/sieouwdos

Perforating Conjunctiva and Cornea Injuries

with A Fish-hook

Wanwarang Raksorn, M.D.

Abstract

The objective of this study is to report a case of ocular fish-hook injury with review of literature. An
18-year-old man was accidentally hit in his right eye by a fish-hook while watching his younger brother
fished. A barb of the fish-hook perforated the superonasal conjunctiva, limbus at 3 o’clock, and passed
through the anterior chamber before exiting at the central cornea with a long shaft. The anterior iens capsule
was intact. Surgical removal of the fish hook was performed under general anesthesia. After carefully
microscopic examination, the anterior chamber was filled with viscoelastic and a perpendicular corneal
incision was made to connect the entrance and exit wounds. The hook was successiully released without
causing further intraocular tissue damage. Corneal wound was repaired with 9 interrupted 10-0 nylon sutures.
Three months postoperatively, the best corrected visual acuity was 20/100 in the right eye. Visual acuity was
limited due to corneal scarring at the perforating sites. Although there have been several methods for
removal of fish-hooks previously described in the literature, this technique is relatively simple and safe in this
difficult form of trauma. The use of appropriate surgical techniques adapted to each patient may avoid
further injury to other intraocular structures and also help patients maintain useful vision. Thai J Ophthalmol
2013; July-December 27(2): 107-112.

Keywords: fish-hook, perforation, corneal injury
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bus at 3 o’clock, and passed through the anterior
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long shaft (as shown in figure 1).
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Posterior Lamellar Keratoplasty (PLK)
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1. PLK under an anterior corneal flap

WUIRAN TR BLNTEANA RN R
corneal endothelium B3NBIN1IENTEANALIN 165
sevmlSadusnlae Barraquer Tu) aa. 1964" maila
ﬁLéN%ﬂﬂﬁﬁﬂ anterior lamellar flap i recipient cor-
nea #1833 manual dissection 911 trephination
l deep posterior corneal layers WaLen posterior

- . P a
corneal stroma WAL endothelium NNWEITEFAINDDN




114 1NAY RIUNA

9 iuiien posterior donor graft fieseulSlag
odemedafiliuadudingy recipient cornea U
%umauqmﬁw fn M3y anterior lamellar flap nau
dnfienadin Tunadaunlgfiniswamn microkeratome
Fusndaldlunsdauensunszanmunuds manual
dissection’ FuiinsUszyndil microkeratome Xalbi
Iuﬂjiﬁﬂ anterior corneal flap @15y PLK ialv 1
flangLE\]:: interface fiflanmBsunay s aHaNNTY (5U
i 1) LLa:ﬁmicﬁv’oﬁaﬁim ffuld) 12 endothelial lamel-
lar keratoplasty (ELK)®, microkeratome-assisted pos-
terior penetrating keratoplasty (MAPK)' Uay endo-
keratoplasty (EKP)5 1lufiu agnelsfiniaisnissenann
Adafiumadla open-sky fiodld Innfuunaituideniu
M PK vialy LLa:%umaumsvhﬁmﬁﬂomnndﬁ Vil
Taiuifen

Vol. 27 No. 2 July-December 2013

2. PLK through a sclerocorneal pocket
incision
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Posterior Lamellar Keratoplasty (PLK)
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Tiadudurnanmuuuidmuald senviinisin
%38 strip off %u descemet’s membrane mnf\gﬂﬁagj
Hamsednauiy incision wiarase anlantauidiuma
Tng incision 13911 descemet’s stripping Hiuana Ny
el balanced salt solution (BSS) H1UNW anterior
chamber maintainer w3 a1avimeld air filé 1fovh
stripping IUATUNUAINAILO descemet’s membrane

31/17!' 3 PLK through a sclerocorneal incision without pocket 3‘7J A USAYNIINTA Descemet’s membrane mmtu?ﬁ
vua (Descemet’s membrane scoring) 31/ B ua&ayn13dn Descemet’s membrane (Descemet’s membrane
stripping) 31/ C uamvni3idan posterior lamellar graft ﬁﬁyﬁﬂy taco 191lu anterior chamber Lta:rgl/ D uaon
M3AATEY donor graft WLUITATL posterior corneal stroma PavA recipient Nevasn13aa air 157Uy anterior
chamber (Zﬁi‘“yn77@1;1@/707??%4ﬂmmwfuwmwff”) (FUAEEY)




Posterior Lamellar Keratoplasty (PLK)

Fanaeenyn ntuLen posterior donor lamellar
disc ﬁLﬂ%ﬂNlﬂﬂﬂT‘ﬁ'Lﬂﬂﬁﬂ manual dissection "3\1%
finnamundszanu 150 luasau Yszneudie poste-
rior corneal stroma, descemet’'s membrane LR en-
dothelium 7ud9is9 N WLLAZFaAKY limbal incision
W lUTuen recipient audian138a BSS wWldly an-
terior chamber \ond graft wavda air esuly do-
nor graft' finltniu posterior corneal stroma WB9AN
recipient

Wiaw3puiiisy DSEK ffu DLEK wud1 DSEK 3
Bnvihidieniuacldfn interface Aflanuduuas
FHANENINNI WA lERANTN B FUNAINTH GG
N1 e lsfinudnsinsiia graft detachment way
WAl DSEK 9sgendn DLEK" sianunaiianisi
DSEK liignu3udgslapiinisinienaesiio ALTK unit
it lunseio posterior donor lamellar graft Ly
m3l#maiia manual dissection vinl#anANLE 9284
matfia donor perforation uazaelilél graft Afiaann
AMHISHL URTANNINEIENASTIRTY denalinng
Hurmasnanesfiugituiae ﬁﬁﬁ@nﬁ'm%a’mmf’]
descemet’s stripping automated endothelial kerato-
plasty #38 DSAEK'®"

Hafizes DSAEK iawSsuifiuiu PK léun

1. DSAEK \Jlunawsmitreudiaiiu closed eye
system ¥MliRaANLEBIIa9N SRR InInguf
§umﬂuszwdwmimﬁm U suprachoroidal expul-
sive hemorrhage Wi

2. WNANIMA DSAEK fauudalseninnin
Wavanunaiifizuiadnnit wasifluuuy scleral tun-
nel incision ¥l#anAMMLEENIB9NTAR wound rup-
ture %38 wound dehiscence 911 minor ocular trauma

3. WHA DSAEK mei§indn uazfinsusoes
mManagiundendngind flesan una DSAEK
unaEin wazenalifasinnsifuuna i lilanaiin
sumBeaisdundsindaviomanumanedinglaivinu
(anisometropia) VAYNIAAAARY

4. @13130AIAAINTIABULY AN TRIAIETBAN
YRR DSAEK lédandt ilagain DSAEK Huns
Hdinfionsludaafusnandafuiieadniioofoldng

Tudnesiu vilsdaemn (refractive outcome) ¥a9NT
idndn1swAsundaslinnniin

5. DSAEK flnnzunindauiiinanlysnfiy i
corneal vascularization ¥3® microbial keratitis 1ipg
nieonalaifliae

6. DSAEK #in193UnNIuUnIaianuedIsul ocu-
lar surface Lainn ilavanlu DSAEK fijranezas
corneal nerve NNSENFAYBEENIT PK ¥ iwin1siie
flaynras epithelialization Y38 neurotrophic kerato-
pathy 91nn13anssvsaguLie corneal sensation tipg
N

7. M9 reoperation 989 DSAEK a@u130vilédne
LAY invasive UaBN31NI¥1 reoperation 289 PK

8. AMMAINTDINTNAA allograft rejection 813
Taunin agelsfmudelifinsfnsfiuiudaau e
uwsitdainlunngvin DSAEK zlgnoinszanaewizaIu
posterior corneal layers ﬁdﬁﬂ%mm}ﬁ{mﬁaﬁaﬂni’l
full-thickness graft 9890115911 PK #0194 antigenic
load #punin uazaaanulnddaung graft Mdulian
VAL superficial cornea %\‘la’wﬁ’m‘[ﬁ@’rmlﬁﬂ\mm
n9\fin graft rejection aAaalLe

Tunnduiudafespasnisvii DSAEK wWinwfiey
fu PK léiun

1. DSAEK (Junisirdmmaialnsifidasendenis
Bendinduspudnegs enaufeuliinswisugyuyy
manndaaIn PK Ty DSAEK adrefumswasu
WAANIIRBNABNTLANIINNIIN large-incision extra-
capular cataract extraction (ECCE) \Lﬂg\jm‘i‘ﬁ’l phaco-
emulsification ﬁul,aa

2. DSAEK smaflanandenosnagaide endot-
helial cells 9MNMaRIfiagendn PK ilasandasiing
§u posterior donor graft TuaenfABU 9NN 12
N19%1 posterior dissection NMIWU graft LLRZNITHDH
graft lulu anterior chamber suthnunaswALEN
#avn endothelial cells finsgauieTudFannsnn o1e
ﬁ’l‘l‘l_lgjl'm’il,ﬁﬂ primary graft failure AMNNLE

s iy Sussuiienavilainng
gauLis endothelial cells mn‘ﬁqm A Tumeun1Iren
graft Ty anterior chamber HYUWNG limbal inci-
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sion Bethnuwatdninls endothelial cells fvfilama
gnviansannZuwhity Tasawzlumaueidond an-

12-14

terior chamber Aaudned™ fetfudalsfauweneny
Anduasnisla graft Winlulu anterior chamber W1w
PnuHazuaLanaulfindunsese endothelial cells
ﬁaﬂﬁi\gﬂ LU InATlA taco-folded fint noncompressing
forceps”® WATlA non-folded “pull-through” Tawld Busin
glide™ matla stitch-assisted DSAEK donor introduc-
tion” wafa needle insertion™® uazmAatansle car-
tridge %38 injector afiafeufivdusnansdmsung
¥ DSAEK™ iflusiu FefiwuindBeneeg denaizelvinig
gaudls endothelial cells Mfinannissndintiosaglé
ulndlAeseiunsvh PK® fedszanudosas 40 71 1 T
AAIHFA

3. DSAEK 813#l donor dislocation Nagw16ale
Fafunmzunsndouiiazlinulunsindn PK wazes
wuldgefivionay 30-50 Tawawizlugaousng a8ems
SuRNE? naud laaansavinléd Taensda air dnly
Tu anterior chamber %ﬂLﬁ@TﬁLﬁﬂm’i reattachment
U89 donor graft U recipient

4. DSAEK prafinmzunindauiiiinainainy
sufufidiogls air buoble M1l anterior chamber Tu
fandaridn T air bubble Aisniudasmaadely
dumnfawaluaiinlderaiviia pupilary block
WAz secondary angle closure glaucoma ANNLG 33
Yasiusravildlasanauinzee air bubble Aidpgwnae
1§ 9" prophylactic iridotomy n3aveanu anaNIUMN
viudilugemdenindn 1Hudiu usnandnsfifl air oxlu
anterior chamber SWLATI9IzWINNIRGA LU
nasndne1afinansznuludeauiy endothelial cells
284 graft 16

5. N19Y" intraocular procedures ﬁw’f L2
anterior segment reconstruction 1B \Lﬁzuﬂ%\‘ilﬁm
AU DSAEK 81aflanugesnn

6. N19¥ DSAEK fovanduiaTavila ALTK unit

vilidesiialdaugeniinsinga PK vhe T dean
Fosriadvi ¥ suIAsAUII U precut donor
comea dSagiunfiauandslitulsmennaeg

vl lseneruiausas uvvlisniugaeidaeildaslu
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Mfa ALTK unit uastiofiumsaadunaunaziiai
N3 donor graft TusenIvrdadnée wanan
iU femtosecond laser 3l Tun1svin do-
nor dissection & WMSUN1SHNEA DSEK Bndw®® 4
L%Elﬂ’?%ﬁ’h femtosecond laser endothelial keratoplasty
738 FLEK*
C
4. Descemet’s membrane transplantation

carrying viable endothelium

w1 DSEK 58 DSAEK aziidiafluraise
fu Lwiﬁogiﬁ Tofitaaniafiddiny 3 Usznsfe

1. Visual acuity viden361din DSAEK fingn
f\i’wﬁmagﬁm:mm 20/40 wiinazlddinmeunsndaulag
mmﬁlv‘fia'hLﬁ@'«mmiLﬂﬁﬂuLLﬂaomaaﬂaﬂuwuwmao
nazanan waean posterior donor graft ﬁﬂgﬂdﬁﬂlﬁﬂﬁ
ﬁmwwmmnn’i’nﬁmﬁa descemet’'s membrane 184
recipient cornea foeenan LLazﬂ’JjuLLmnﬁho"ﬂmﬂ’J’m
nuuazlaseaees donor graft TuusiazqmaInusiom
nsena9ludeney graft

2. Tunseein DSAEK faslHiadasdaniisnm
g \u microkeratome v3aunas 1 precut donor
cornea %@ﬁﬁammnmﬁlﬁ%’umiﬁmLLﬂﬂ%uafﬁL%agﬂm
g nswaann fenaesfoadeaildaointu
CULAEIAY

3. waillansugnane graft 999 DSAEK &1u
Tnaifiovinlifinagoyifie endothelial cells TudFanalsl
wnfae vidauruwiuges endothelial cells Tu
2191591 6 Lﬁauwﬁamﬁmmaﬂﬁgoﬁa%aaa: 25-54 H4
2719AINARD survival rate 284 graft TUITELED

fredadinsanaiidinesiy i Hdanuwenen
Anduinuunadanmaindauuuinidenidomiiwuean
M3WAn DSAEK lap Melles uazamzldiiufsuam
nsidingUuunTnaiiiiondn descemet membrane
endothelial keratoplasty %38 DMEK®? Famafianis
H1fn DMEK 2zadeafefiy DSAEK JUuuuLAy nan?
Anludiimaum3Ledan recipient 931 descemet’s mem-
brane stripping 1nilauiu usiazuanseiludunauwes

nMIm3ENLazlgnde donor graft




Posterior Lamellar Keratoplasty (PLK)

T4 DSAEK &1 posterior lamellar graft 9%
1U3enesufY posterior stroma, descemet’s membrane
uae endothelium Tuzpuzd posterior lamellar graft 283
DMEK a:filsi descemet’s membrane il endothe-
lium windu laifd posterior stroma Fothdunaunis
W3 donor graft azsnviufe Tu DMEK aclidaeld
microkeratome L@pFBINALA manual stripping LN
LmLLﬁi"figuqdescemet’s membrane LAY endothelium 8an
Pnnszanmudnawnn?’ duluduneuses graft inser-
tion WAL graft positioning %ﬁaa’idﬁqﬂnimma:mﬂﬂﬂ
AAsuanslUaIn DSAEK ia9an donor graft udl

ANUILENINNTY UaEN1S handling BInNd1?%

Hafiv09 DMEK 1loSuufivuiu DSAEK fia

1. Donor graft (14 DMEK 22019031 uazdiniu
nLaL A3 DY graft Tuwiaza;wiau%mﬁuam
NNNT1 DSAEK graft iilai3auifisuainuvuizes
DMEK graft US13uaNNaNAULSIIUYAY graft 9swy
Nianuuanaeiuiasnnn ileean DMEK graft 1iu
WAEN descemet’s membrane ﬁumaﬁ‘%u endothelium
wATwAE Fetfunskadn DMEK Setnelvianamuines
nazaneniilinduinsadenlndidsaniooy lunasfng
31NN31 DSAEK TasnunAads289aNuITeenIzan
MMU3IUEINNEIVAINISH DMEK 1y 530 luasau
T AN NMUINTaINT LN LSRN WA R
DSAEK sfnannnin 650 lupsau® wadie graft iung
nuarliil posterior stroma fanatesiu vl
WU as DMEK finsfiusmasnsuesiundenngn
FanTuacauysaiainnd DSAEK Aadpuas 75 289
fhefinmansadulddife 20725 Wiafininfiszaziann

29.30

mMelu 1-3 Heunderdn®® usnaniin1wnen DMEK
1N ANNINNTY DSAEK f\fﬂﬁu@ﬂ’mﬁﬁﬁawﬁ']
3MUAMAL (narrow anterior chamber) tH8937n DMEK
sz ldifingu posterior stroma L‘ﬁ'ﬁ\lﬁ[umﬁﬁﬂ’m

2. nMgaile endothelial cells Tuszninguazyay
NNIWAFH DMEK laiumnsingain DSAEK wazgrilaudn
etipBNTINULNTIENY NASENEIWLI1I DMEK 9
fimagayde endothelial cells Tagiadefl 6 LHpuwas
HdUszanndeuay 324207 Tuznedl DSAEK sihiinns

gl endothelial cells BHWNINTUYIILINNAINTT

méfmLLazazg@LﬁﬂﬁaﬂaoLﬁanmmulﬂ Antazan
Spuaz 20-50 71 6 LRaUrdINIER® >

3. m9nindin DMEK Liifalindasiiafidsnaune
uipealsifinsiindasnndaiisl slit beam Lﬂﬂausiaayj
%@ﬁmmgaﬁ%ﬁﬂiﬂwﬂumﬂhmwmm:uanﬁﬂmu
FruntivSasunderas donor graft navanladnly
Tu anterior chamber léd1edu Yufgaeldnisvi graft
positioning #AagnAnausuiady ’

4. n9¥ DMEK a#agnisnizanauianad

=p.

\EN descemet’s membrane LAY endothelium
wdowseanysofvinfu dofunszanauianediealésy
NMSENFALT lanemsnniau (previous refractive sur-
gery) vidafunaiiiuludu stroma fasnsovisnldlung
Wi DMEK 1 uanendnszansuiaiadiuiiode
3l DMEK Seanansnthanllunsesndia DALK
1ddnsie

atiwlsfinu DMEK ftefidadasluidasaruean
Tun15m3e8 donor descemet’s memBrane—endothe—
lial graft LLE\]::‘??umﬂu graft positioning Fospvendunis
AnrunazaNug I TasLnndiddaiduagenn

~~

ﬁaﬁ?u’[umiﬁmmmamm Y89N19%11 DMEK 93wy
Ansgadenszanauianalilunsnion descemet's
membrane-endothelial graft Tuduuann wazd
8RN3R primary graft failure NAYWIARFININNTT
1 DSAEK®

Gyl

w5y PLK azfiviarevatsmada welu
flagiu DSAEK daléifumatinnasgiuassmai
PLK laefidiafinilandn PK Aa faesnuanuudouse
Tuanwuzmeneinaveanszana i ilymiuns
wispunaitennit iasuaiBueieie regular
Wat irregular astigmatism Hosni uarastlymiiiie
nlvnfuadluld aeelsfii DSAEK Hunissngnd
Fovonduiadasiefiianlun1smdan donor graft wacdl
mmﬂamn’lu%maunwﬂwﬁm sarfulsrauniaaiuas
ANty uNnagiindndeii aninanananis
Hsimdnen Tuzusifieaiy DMEK Adudnmadannis
28971591 PLK fignu3unlgesnainimaila DSAEK il
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Figure 1. A 38-year-old man. Best corrected visual acuity was 20/150, and the refractive error was -11.0 diopters in
the right eye.
A. The right fundus photo shows the myopic tessellated fundus and peripapillary atrophy. There is no
significant pathology seen in macula in this fundus photo. B. Additional investigation of FFA in right eye
revealed a choroidal neovascularization (hyperfluorescence) with macular hemorrhage in the center (block-
age of fluorescence; arrow).
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gzlﬁ' 8 PLK through a sclerocorneal incision without pocket 3’1/ A UAAINIIN5A Descemet’s membrane AN
n1muA (Descemet’s membrane scoring) gﬂJ B u&avn13dn Descemet's membrane (Descemet’'s membrane
stripping) 31/ C uaswn139an posterior lamellar graft ULy taco 131{ulu anterior chamber uazzy D uaay
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chamber (Id3unsayayaliugasnmluymariud )



	หน้าปก Vol.27 No.2 July-December 2013.pdf
	สารบัญ
	1. two-and Five
	2. capability in diabetic
	3.congenital aniridia
	4.ocular morbidity
	5.perforating conjunctiva
	6.posterior lamellar keratoplasty
	บรรณาธิการแถลง

