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\\ hat is meibomian gland d"vsfunction?

\leibonian gland dysfunction (MGD) is a chronic, diffuse abnormality ol thc meibomian glands,

comnonl_v ciraracterizcd b_v tcrminal duct obsttrction and/or qualitativc,' quantilative changes in the

glandularsccreLior. lr mayrcsuitin altcration oftheteal{iln. symptoms of e-ve initation, clinically apparcnt

rnflammation. and ocrLlar sulface discase.

Dvsfuncrion function ofmeibomian gland is disturbcd. Difilse-nlost olfte glands in\olved. obstructionof
meibomian gland orilices andrelminal ducts ard qualitative or quantitativc changes ingland secreliollis the

mostpromillcnt aspect olMGD. Subjecti!,e symptoms of e_ve irlitation are inchLded in rhc definition.

Meibomiai gland clisease 1s used to dcscribe a broader rangc ofrneibomian gland disorders likc neoplasia

and congeniial clisease. Other terms such as meibomitjs or meibonianitis describe a subsct ofdisorders of
MGD as.so ciated ri,ith iDflanlmatio1l ofthc meibomlan glands.Although inilam ation may be important in

rhe classilication and in thc tlier.apy of MCD. these are not suJficiently g.ncral, as inllanrmation is not

alwals present.

Hyper-cholesterolcnlia (lotal cholestcrol 200 mg,cll) is a significallt isk thct'or lor lschenric heart.

ccrebrorascular. and pcripheral vascular discase. Ircreased oholesterol in the glandular sccretion has been

postLLlatcd to be reccs.sary;lbrthe developmenr ofmeibomia,,, g]and dysfunction (MGD). a common form of
cluonic blepharitis.

CLASSIFICATIO\ OF X'IGD (TABLE I),.
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:lrdcmiolosic studies ha\e fimrl} cstablished abnormal lipid lcvels as significant sk factors for

-.r,liovascuiar discase andstrokci sonre ofthe leading cau s es ofmortalitJ in the developed world' '.

amerging studies'have litked increased cholestelol cstcrs in meibomian sccretions lo patients q'ith

:reibornii,, gland dysiirnction (MCD). Meibum \\,ith higher cholesterol cornpositio. has a higher melting

point,, u,h ic.h is postulated to rcsult iI1 mo]-c viscous secretions that may thcn obsffuct meibonrian glands or

:lter the quality ofposter-ior eyelid excreta. Furihennore, paticnts $.ith modeiatc io severe MGD sccm to

'."ue a higher prevalence of abnotmal scrumcholcsterol levels r'crsus the general puhlie " '. MCD ls a

c,.rrr]ron iause ofoculaI surlace disease,'' 't -vet its impact on patients' overall health is ottcn or elluoked

Eye carc providers ma), be the fir'st to dctect syslcmic diseases such as cerebrovasrrrlar dise:se becartse of
rlc;. initial ocular m.rnifestatjons (e.g., amaurosis fugax & retinal vascular occlusion). Retinal vascular

occlusions arejust one example ofhou,the ophthalnic exam could ptovidcmclues about the presence of
systemic disease. A kno$n sk factor fol cardiovascular illness js dyslipidenia. This tenn encompasses

siveml abnormalities in the serum lipid pIofile such as a total cholestcrol c200 mg/dl, triglycerides-c 150

mg/d]-, lorv-dcnsity lipoprotein (LDL) Cl30 mgd]-, orhigh-dcnsit-v lipoprotein (H DL) B40 mg/dl'" '' ''.

Pathophysiolo gy of NIGD

\,leibomian gland d"vsfunction is caused primarily by tcnninal duct obstruction with thickened opaque

meibum containing keratitlized cell material. The obstruction. in tun1. is due to hypcr-kcratinization ofthe
ductal epithelium and ilcreascd meibum f iscosily. Thc obstructile proccss is influenced by cndogenous

factor's, iuch as age. scx. and honnonal disturbances, as wcll as by exogcnous factors such as topical

mcdication. Meibomian gland dysftrnction is caused primarily by termiial duct obstruction with thickened

opaquc meibum containing keratinized ccll material. The obstruclion. 1n turn, is due lo hypcrkcratinizalion
oi tire ductal epithelium and increased mcibum \iscosit-l The obstructivc process is inlluenced br'

endogelous factors. such as age, sex, and homlonal disturbances, as \\"ell as by erogenous thctors iuch as

topical medicalion. The obslruction ma)' lead to intlaglandular cystic dilatatlon. meibocl-!e alroph). gla.d
dropout, and lou, secretior, effecls that do noltypically involve inllammatory cells The outcomc ol\lGD is

a rcduced availabilit-v of meibum to the 1id rrargin and tcar film. The conscqucnce ofinsullicient lrpids rnal

be increascd evaporation, hyperosmolarity and instability ofthc tcar-fi]m. incleascd bacterial qrcxr th on the

lid margin. evaporative dry cye, andocular sL[face inflammalion and damage-

Table 2l Population based stud-t'-providing estimates ofprevalence of mgd'"

Correlation withAltered Lipid Profi te:

Patients \!ith modcrate to se\:crc mgd ha\ c increasad l.'r.-1. oi lc.tal aholesterol compared to populatjon

contols. Increased cl'iolesterol at thc glan,Jular' sccretion le\ el has been studied and hypothesized to be a

I'actor in meibomian gland dysfuncrion. ' Becausc normal \\ hole meiboinian lipids haYe a melting point of
30'C to 3,1"C'^ and cholesterol has a melting point ol l-13'C.' increased conccntratioi of cholestetol in

meibomia]1 lipid rvould incrcase the melting point ofthe meibomian lipid ni]ieu, thcoretically incleasing

viscosity and 
-leading 

to plugging ofthe merbomian glJnd\. Thr,:omposrtion ttf nomalmeibum secretions

has been *,ellstucliei and chJestercl conten t has heer rrportt'd to he 1o,,lo 2 o 'however. to our knowlcdgc,

meibum co1nposition inpaticnts with mcibomian gland dysfrmction has not been studicd.



, . .:. .:ii:n:firill :i ajsocirte serum choleslerol a1ld huma11 tear Uuld arld lbund ftal cholesterol
'-:::r:ir!,i r:r lha lair fihr borc r1o correlalion to selun cholcstcrol.:r Ho$ever. this rescarch nrcasured

:: : . ,:t.i:rr.1ri(rn oi.holesrarol in the aggregatc tcar film. lt di.l not neasure lhis concentration in the lipid
.: jr. :i rh. m.ibun. oi in dre meibomian glan.l. Altered meibomian lipid co ccntration. ircluding al
::...i.i:. in nlerburn cholcsterol, has bccn shown lo cause drJ'e,ve svmptoms. In another studv. paticnts on

.::ri]ndrcgen lhelapy \\'ere lbund to have an alteted meibomian lipid co]llposilion uilh a nolable increase in
:i. qLranllt) of cholesterol.'" These patients cxpcrienced a sub.jective incrcasc in drl clc svmptoms.
rn.lu.lmg light sensitiviry. painful eyes. and blurred \ision. Urlder-biomicroscop)', the patients \\'ele lourd to
lur e an incLease in tcar film debtis, thc presence ofan abnorlnal tear illm meliscus. irregulal postcrior 1id

n&rgins, itcreascd vital dye stain, conjLrnctival irrjcction. and a signilica tl.v dccrcascd tear hrcak up timc.
rll signs of dry eye diseasc." fufihennore. it has beei sho$n that paticnts \\'ith Sidgren s)'ndrome hare
increascd cholesterol content in thei tear filln.

\1ore slLldics, both plospectivc and atthe basic scicnce ler el. \\ill be neededto cxaorinc thc signiticance of
this findilg.

Diagnosis ofNIGD

Clinical eramination:

L Assessment ofblink mte and inttblink irrtcn al: normal is 14- 18 timespet minutc.

2. Exarrination o1 e,vclid and ils m tr t g f I rr : c o m p r o tI i s e cl ey e Iid maIgin likc
tylosis.entropion.ectloplon.tIichiasis.dydlichiasis can predispose tt) mgd.also sullounding skin lealures of
rosacea like tclaneicctasia is an important plccursor ofmgd.the meibomian gland duct orificcs ar-c nssessed

\ helhcropcn orcapped.

l. Assessment olTenr F jim: N or]tlal neniscr.ls hcight is more than 0.25rtm.

,+. l ear' ljln brcak up tilne: O11 lluoresccin staining notmal time takan lor tcar t'ilm to break is more than l 0

seco ds. TtsUT of> l0 sec is suggcsiive of drr- eye. Thc stability is largel) dependenl o]i lipid la)'er that is

scclcted by n'ieibomian glands llut il can also be altered i11 aqueous deliciert drl eye. Therelbre TBUT
cannol diftircntiate bet\\ een lvlGD AN D DED .

5. OcLrLrr Sufacc Staining: Comea best asscsscd \\,ith t'luolescein anci coDjuDcli\a is besl assessed *ith
l;ii:rlrlir!- rrrccn.the staining pattenl has bccn given a clinical score that is useful for diagnosis anr1lb11ow up
_ :::.ir!-nr \lost cLrl nonl_u-'uscdscorings)'stenlisNLI(nationalelcinstitutc)gradinqsvstcm.

'1::: : :.: l:rr.1c\plcssion:Expressibilif is asscsscdalongrr,idr nature ofrneibum.

In\ c\ti!:ation\
.-- --- :.tt::ir,

.lr ,.|Jer tr, nrini iu e the exlent to uticlr olrc rast iirav iafluarlce the



SJ,mptom questionnaire

Blink rate andblink intenal-blink rate is number ofblinks in one minute

Blink interval is calculatcd by 60,'Trlink ratc

Tear menisctrs height: can be calculated u,ith or lvithout fluorescein instillation Nomlal is between 0.1-

0.3mm(1,2). TMH-is measured as thc distance belwecn the dalker edge ol the lorvel eyelid and the top of
reflex fromtearstrip.

Tear film oslnolarity: osmolarity is graded within ranges of mosmls/l: nomral-(275 300), mild-(303-3l0).

moderate(320-335) ar,d scvere (350)

hstillation of fluorescein and measurement of TBUT and oculal plotcction i11dex: TBUT is defined as

interval bctlveen last blint and the appearance ofIlISt randomly appearing black spot. lt is affected in lipid

layer deficiency .so it is a good indjcatot of dry eye in mgd even though it may be af1'ected in aclueous

d;ticiency dry eye. ATBUT ol< 10 seconds is considered abnonnal

Gradilg ofcomeal and conjunctival fluoresceir staining: various grading s-vstems have beenproposed 11ke

\Et(na'iional eye institute)grading a.d Bijste,,'ald grading. lt has been rcpofied that staining along upper

and iower lid margins is more likely to be associatcd with MGD or some folm of blepl itis and central

sraining is more asiociatedwith aqueous deficient dry eyc.'

Lid examination and expression

Meibography: This technique is dcveloped soieiy ior directly obseNing thc morphology of meibomian

glands invivo.

s chi.mer,s test; This should bc the llnal test to be done as it may affect othel staining te sts. { icore !r i - : :: :::

in 5 minutcs is anindicator ofsevere dly eye.

Specialized Tests

Intcrferometry: This tcchnique is used to analysc lipid layer. The most reccnt inrentior. r: Lrprrie$

interfcrometerwhich uses $.hire light interl'erometry to folm apatten] that is tenned inlerfiro!.3L

Invivo conlbcal microscopy (ICVM): lt is a contact procedure that has bccn el aluated lor:r::ir..nr.rn gland

cxamination- It can bc used to assess acinal density afld diametcr, secretion rctlecti\ i!\ :1.] ai'ri Slandular
inflammation in patients $,ifi MGD.It can be also bc used to make the resislinl J:.-..i3\ miier in the

neibomian glandorifices.

Management of MGD

Management ofNIGD is based on the staging ofthc disease.

Stage 1

lrrm patient about NIGD. rhe potential impact ofdiet. anJ lhe eii.l t'i \ Llrk h(rm. en\ ironn]ents on tear

.uaporition, and the possible d4ing eficcr trf.lnain i\.lemi. midlcatiLrn: Crrarir/e, eyelid hygiene

including x,aming,/expression.

Stage2

Advise patient on improl,ing amblcnt hLrmidlq : oprimizing \\ orkstations and incrcasing dietary onrcga-3

fatty acids intake.

institute cyelid hygicne with cyelid rvarming (a minimum offour minutes at 40-45 degrees celsius' once or

twice daili) follo;edby modcrate to liml massagc and expression ofMG sccretions



:t:tlo\\ lrealment \valrns the internal surf'ace ofboth lids and massages thc lids.

:.1ifi cial lubricants. topical azirhrouycill.

Srage3

Oral tetracycline derivativcs should be considcred along u, ith abo!e nlenrionedmerhods.

Stagc4

Anri-inflammatory thempy 1br dry eye along \\'ith above metho.ls like - Cyclospo ne A (has an
in'uuunomodulating effcct on T l_vmphocytes) 59'o N-acetyloysteine (has mucolytic. anti-collagenol),tic,
and antioxidantproperlles).

sreroids are used onlv lbr acute exacerbations or topicallv for the treatment ofmarginal hypcrsensitivitv
(( rJl,l-s.

Probing nechanicaliy opens aid dilarcs the olillces and ducrs ofthc meibomian glands. pro'ided scaning
has not caused ineversiblc danrage. This faciliratcs a liee flow olmeibum.

Role oftetrac),clinci

L Suppresses migration ofleucocytes and inflammatory cytokines

2. Reduccs production ofnitric oxide and reactivc oxygen spccies \\hich pla)i a role in the build up of
inflammation.

3. I ribition ofntatrix metalk)protcinase .

4. Inhibition o1'phospholipaseA2 which in tum i[hibits b acterial endotoxills.

5. Reduces lcveis ofinitativc fatt) aci.ls and diglycerides by suppressingbacteriallipases.

6. Antinicrobial acti!ity leads to reduction in numbcrof\ italbactclia.

7. Inhibition ofkeratinization

Role ofomega 3 fatty acids:

Bleej{s l*e gene e)api*ssicn of
Pra-iilrla,irmatory eyt6kines.

TNF'aipha, tL,taipha & tL1 Beta

Decreased Aplrpi{:sis

!ncreased prad*cticft o,
&nli';i!tl*mr.aisry

PGE3 & L'85

llecr*ased lnllam!_fi a,ion

lncreased tear seeretion
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