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Fluorescein Tear Break-up Time in Malays

P A T RO & ARGRLAN T AR

ARSTRAK

Pengamal besithatan mata poda bebiasaannyve menggunakan flucresin antuk
meneaiuban mava pecahan airmata (T80T ) sebagai salak saiw kaedah
mendiagnosis kekurangan airmaia di balangan pevakit. Nilai vang
digunakan berdararkan nilar min yang ditemui di talangan bangsa
{adsavian. Sepanjang vang kami befahul min masa pecalan oirmala mala
dergan miengyunidan Lardab fTecrein wntel baam Melova helum permah
dilaporkan. Kajian ini melaporkan min ailai mara pecahan airmata bagi
saiw sampel baum Melayu dan kevsannva dengan peninghalan amur.
Kepruluian bami menunjulban nilai min vang jauh lebih rendah dar min
vang dilaporkan bagi Cawcasian. Peagamal kesthatan maia seharusmya
mengambil kira nilai vang rendah it apalnlo mendiagnosis mata kering.

Kata kunci: mara pecahan-airmata, fluoresin, stabiliti airmata

ARSTRACT

Ewe care proctitioners routinely use the fluorescein tear break -up fime ( TRUT)
as pae of the testy for diagnosing dry eve. The cut off value iy normally
taben from data presented from western population studies. To our
bniwledpe the mean flucresoein TOUT of a Malay popualation hay not been
reporeied. [n this paper we report the mean valiud of the flsorescein TRUT in a
sample of Malay population and itx effect with an increase in age. Our
rerulin phowed that the mean FEUT value in Malavs iy much lfis than
eviablished values reporied for Caswcasian populations, Eve care
practitinasrs thould tale this valus inle account when faced with the

diggacsis of dry rye
Kev words. Tear break-up time, flucrescrein, iear stability

INTRODHUCTION

The pre-cormeal tear film is a stable conlinuous layer of film that covers
the comea and conjunctiva. Basically it is made up of three layers consisting
of its cutermost superficial lipid layer. 8 middie agueous layer and an inner



mucin layer. Deficiency in any of these layers may disrupt the stability of
the tear fillm and resulis in a dry cye.

Al present there are many methods available clinically 1o measure tear
film stability. The methods include using paper strip introduced by Schirmer
in 1903 {de Roctth 1953), using cotton thread (Kurthashy et al. 1977),
measunng Muorescein tear break-up time (Norn 1969) and using a non-
invasive technique involving a modified bowl perimeter (Mengher et al,
1985). However the most commonly used test for tear stability is the
Muarescein tear break-up time (THUT),

The technique was first described by Nom (1969) and standardized by
Lemp and Holly (1970). In this method fluorescein is introduced into the
tear film and the break-up of the tear film is secn as dry spots n the
fMucrescein film. Dry spots arc thoughts 1o be due 10 migration of superficial
lipids towards the ocular surface, rendering the surface hydrophobic (Holly
1973). The Muorescein TAUT has been deflined as the interval between a
complete blink and the appearance of the first randomiy distributed dry spois,
This value in seconds has been utihized as an index of tear film stability. In
Western populations the mean fluorescein TRUT value is about 15 5 with
slight differences quoted by different authors, Nom: 26.8 s (1969), Lemp
& Hamill: > 15 s (1973), Kame et al.: 15 s (1976), Vanley et al.: 30 s
(1977). Shapiro & Menn: 13.2 s (1979). Eyes that have TRUT value less
than 10 s were considered abnormal (Shapiro & Merin 1979, Lemp et al.
1971). Many avihors gquoted this finding without additional supporting
evidence (Cho & Brown 1993).

Cho and Brown (1993) gave a detalled review on the variations of
Muorescein TBUT test in their paper. There is no standard procedure for
performing the TRUT test, different investigators tend o vary the procedure
used. There may be differences in THUT measurements made in the same
subjects among cxaminers but these differences are smaller with expenenced
examiners. They also found that TRUT could be measured reliably using either
the scanning or full beam slit lamp mcthod in most patients, Using this
technigue, they found abouwt 70% of Hong Kong Chinese have TRUT values
less than 10 s, The THUT value found among Hong Kong Chinese is defininely
much lower than the mean THUT of 15 & uwsually guoted for Caucasians,

Measurements of tcar stability are needed both in the clinic and for
rescarch purpose. Although measurement of flunrescein TBUT in assessing
stability of the tear film is somewhat controversial, the technigue is widely
used. Tear stability is lower in dry eye patients compared to normals
(Mengher et al. 1983%; Khurana et al. 1991; Jamaliah & Fathilah 2002). It
is also reduced in some pathologic eve conditions (Khurana et al. 1992,
Toda et al. 1995). In contaci lens clinics for example, it 13 important (o
eaclude dry eve cases o ensure thal prospective contact lens patients have
enough tears for successful lens wear. An index of tear stability is



thererore 4 useful messeiement prioc o and during lens wear, for changes
i oo Layer during lens wonr can e associated with changes on the conmeo.
Howsevier, Bl mean walues of fesar aralility tor Specibic groups need mn be
estiablished for wwlerance pUrmroses.

Erhic differenees have been quoted as one ol the Bactees aflecling
LT walunes, Patel et al (1995 2howed significant difTercnees beleeen
T T vatlues ol ashjects trom different cihoic background hiving in Scotlund,
wilh Uancasians having e hig hest TEUT. Cho amd Yap (19003) compared the
presin T vitlues of Chinese living o Hong Bong sl Sinpapaors: sod Tomed
amilaritics in e, Using fluoreswsein technigue the mean TEUT [or Hong
Koing, Chinese is 7.0 + 2.4 5 and for Sineapore Chinese 5 0.5 £ 4005 About
S0 ul auhjects im each proup had o less thin 10 =

The effiel of reuL with increasing upe 15 conmadiclory, Mosh of e
o lier work om TRUT showed ne significant changes inorsor wiith age {kame
el ol 176 Chopra el a] 1945 whereas presend shoalicos piliceie ndecreass
of JBUT with ape (Cho & Yap 1993; Pawel et al. 1995; Driges 1398, The
decrease of lear wiahilloy with age bas Do atiibuated 1o rayveral [avlors
like 1ear tlow, osmalavity, ceulor surface damape o the effectivity of
the cwelidd mammaining the foar filin (Potel ec al, 1985, Mathoers ZRED.
with copand o pender most of the prosen) smdles showed no signilicand
Jifterences in TRUT botwaen males and Lo les {Kame ¢t ab, 1976: Cho &
Mirewn 19935, Patel e al, 1995 Tonge ed al. 1951

Muhidin et al. (2002) repemied G the distnbution of icar slabilicy oF
normal Maliys osing 4 non myasive leehnigus of Mensuring tear k-
Lo, The imsirumest wacd was o roodifisd bowl perineizn ond slmilor o the
amg wsnd by Mengher ol gl (1085 The mean TBUT value alained wsing
SIBUT i% 1 5.8 ¢ 0.4 5 and the disribotion 15 skewed woward lower valogs,
Einea flueresescin TIUT bs sl widely wanl in iman of the eve hospitals
sl clinies m halaysiv it is el chat the mean value of TRIFE wsing flucrescemn
ir valualle on guidelie and as oo md 1o clinician (o devide on e diaphnsis
uf dry vye. I is the objective of this slmdy © deternune the mesn TRUT in
Malnys vging Muorcacein and to examim: ils effects wich age.

MATERIALS AN ML

SRR 1%

Seveniv-vic woljects (28 males and A8 Memeles, aped 17 10 38 years ald]
ware Tecrwited Mrom among ]:I.'I.'I::i.EI'.I15 and «lalT whir came o 1he {prometry
Chinie in Evals Lwmnpar campus.  All subjects woen: heslihy and aormal
with no history of cye diseases or surgery. They had no symponns, were
not on any medicaliens and had no history af gomeac] lews wear. Al aubjects
gave informed conscht o participate m ihe sbedy.
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FROCEDLIRL

A Huorescein sodivm ophthalmic strip was welled with a drop of soline,
cueess Fluld shaken off amd the arip intoduced flal ooto the Tower Talbar
comjunetiva. Subject was dsked o hlink 3-4 times to cnsac that fluoresccin
was evenly distiituted over the whole comes, Subject was then osked to
hlink oooe and 1w kesp their eyeas opened for as leng a5 possible. Formation
of Wack spots were deteete! taough a full beam slit lanp bomicioss iy
wilh bilue filtce and 165 magnification, The interval betwaen 1he last blink
and the apposranmes of the first black spoal e any port of the vornen Wik
rimed with a stop walch and was recorded as the Moorescein TEUT,

A easnrenents of THUT wooe aken from the opht aml lett EY e, Five
readings wers laken for each subject and e et of three results wers used
tor analysis. All rusiicinents were taken in s alr-conditioned o of
relutively comstant humidity and empecamre. Ambicot emperaban wis
2370, arw] relative humidivy was abanl iR,

RESLILLS

The distrituticn of TEUT values [ hoth the right and L eyes wers fournd
to be normal (Kolgemoroy Smimey tesl, Right eye; K32 = LOS3, p=0217,
Lett eve; Esz= 1,209, = (L1083 For illusiration Toth the might and Jofl eyes
were conhined ond presentod in Figure 1, The mean T valoes for the
right ap 1 cyc were $.06 £ [ 97 and 7.0 = 1309 5 respoclivel ¥ and there
15 no significant dilTerence hetween thern. Because of this only e righe
cye winh used for furlbwr anal¥sis. There is no sipmificont diffepemee in
mean TRUT valugs between males and females (p = 015}, {Table 1). Cighty-

pABLE 1 TR wilucs weeording ro pencler

Clemlm ~umbazr ol ©ves TR {Wean £ 50) {seconds)
ke M Tk e 230G
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sipht parcent (RRHE) of subjecis had TBUT valugs spual or Teas than 10«
i Table 23 In general there 15w Jresse of TBUT wilh an inwrsass s in he
Malay ppulotion (Fipwre Z). Figure 2 shows the regprossiom graph. The:
relationship berween TRUT and ame can he described by the following
pyuitions: ¥ (TELTY = 11.39 - 0.750ze with r sweuared values of 05422 (p <
RLLLINE

IHMSCUSSION ANDCONCLUSION

Thie menin TEUT of o sample 16 loss than 105, This Tiwer value 1y kower Than
an earlicr study reporial by Mohidie aoal. (02T pn THLCL USI0E A TEn-
ipviasive lechnique o1 3 spmple of population trom the wme Optometry
Clinie. Fhe main rewaon for the difference is {he metled wsed in obilgining
mEdsureineit of war sability, Indecd compared o Muoresecein TBUT. the
i invasive lechnique fue measuring lear siabifity yiehlal higher values
{Mengher ed al, VIS Tonge of . 1K TNE

Ciar vesult 1% #la0 in contrasl e he normal valoe of 153 5, reganhal hy
many eyy gare practitionors 25 the stamcdand THLL value using he flupresuein
tzuhinique, This value was repHoined by many authars (ot 104064, Shapiro
& Mernin 1979 Lomp et al. 1977 kome et al, 1976; Vanley @ al, 189770
and is oy troe for Crucasian population. Briggs (199 usimg fluorescein
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an measurement of tean stalilicy found a puso value of 122 Taina ReninlE
ol Bmnli Arabian populaion, Howesver, our shody is i ogresmont wirth thot
of Cho & Yap (1993] who found = mean fluoreseccin T value ol 7.8 @
2.4 5n a sample of Humg, Kang Chines:. Thiir sudy invelving Singaporean
Chinesc alse showed a rolarively lower fluvrescesin TeUT walue. Patel et
al. 11995) fwnd a mesn valoc of 0.4 5 ameny e Chinese populatico living
in Scotland, N sappenred as Uf Asians have lower TBLT wilues comparsd o
Coucasians wnd the e rsir valus fer Aslons moy be an shoormal vl
[ur Cancaainns. For botler vlinical inuerpoeialicn a normal TRUT range tor
o specific popilatinn or ethade groops should be cslabilished for pelerenee.
This amdy found e siptiticant differcoces v TRUT hobadecn males wnd
Ternales, This 15 in Apreemient with many oiher studivs on ear stabiliy.
although muthasds of TEUT moeasurements may b diffsrent (Lamg et al.
19700 Tonge of al 1991; Mohidin ot al. 20402).

£ refales showes) TRUT values decroasd with mge. Earlier invastigaiors
found nw =ipnificant differences of TEUT wilh apge (Norm 1364 Lemp ol ol
1973 Kame el al 19760; vanley ¢l al. 19070, I thwese stdies fhe Bamower
uie range of subjovis wuwed and small muiiber of subjects may scvonnt for
thee insigmiticant differcpees of rewd with ape. Later whudics by Male:] and
Tarrell (19893, Cho and Yap (1992 Bniges 194083 and Bohiddin et al, MW
snowed 3 decreass of TEUL with an increase inoape. The deuredse im TR
vwith age hiys bz arbributed oo fwciors such s reduced mafe of ear Elow wh
age increased (ilaRosith 1955 Morn V963 which may be swasoc baread weitll
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dupenerative changes in the lacramal glands and o ducts {Domato et al. 19984,
Raen ot al. V985 I'he slahility of the tear i wleo depends on the qoality
and euantiey of lear caeretion: and on he inoiinsie mechanism by which
Ler ie dishihuted over the whole: cornea by thas Tinla, The oamelaricy of the
tpwi FLIM Inon-scs as s neaall of deercase wear Dow, this will inerenis the
rate ub desqusinaticn of coirneal epithelium and bikely W vadiiee the
comeeniration of the cpithelial nncravilll, the presence of which is impordan
in maintaining the stabilily of the iear Gl {Gilbart enal. 19%4). In the elderly
the lida are logse becapse ot raduced wonus of the palpehral moscles,
hepefoee the distribution of lears over {he whale sucfas: may nor be as
cHficient A young persong, Adl e factors may lead oo destabiliny of the
jear Tili, mapiatested as rluced TEUT values in Lh: eldarly.

In spite of (e controversy of the TBUT pecehnigue il is Al widely used
i elinien! situations Suakal el ol (T9HEE) staled that this lechmigle 15 very
signple and lar SUETLOr yualitatively e oLher dyailabile testy aml il is very
el when incorporated with some other tests for Jiagnosis of dry cye.
Char stody implies (hat practitioneis nead L 1ake inwo accenit of the lower
et values in Malayr when usipg fluoresecin in measunemcnt of tear
glability. In clini=al sitwliens ConE lens praceitivmers need o nole the
|owver walues in Malavs when deciding the cul off valug i sate contact Tena
wiedr, Simitarly eve care pracrivionecs need Lo re=svaluate ihe: wut aff valoy
of T when used as oniz o the teeks fow diggnosia of Ay ey,

The resulix of this study showed hat fluorescein TBUT im wiwinal
hlalayy was nermxlly distributed and the emean TEUT foar 1he right aneh Tzl
eyes were §.00 £ L7 4 and { B+ 1.88 5 respeatively. TBUT alwn decraascd
with age.
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