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Abstract

Purpose: The structure of the lid margin is insufficiently understood and defined, although it is of
obvious importance in ocular surface integrity. Methods: The structure and function of the different
zones of the lid margin are explained with a focus on dry eye disease. Results: The posterior lid mar-
gin, which is of particular significance for the integrity of the ocular surface, includes the meibomian
glands that open within the cornified epidermis. Their obstructive dysfunction is a main cause of dry
eye disease. The orifice is followed by the mucocutaneous junction, which extends from the abrupt
termination of the epidermis to the crest of the inner lid border. The physiological vital stainable line
of Marx represents its surface, and can be used e.g. as a diagnostic tool for the location and function-
ality of the meibomian gland orifices and lacrimal puncta. The marginal conjunctiva starts at the
crest of the inner lid border and forms a thickened epithelial cushion. This is the point closest to the
globe, and represents the zone that wipes the bulbar surface and distributes the thin preocular tear
film. It is hence termed the ‘lid wiper’and pathological alterations that result in a vital staining are a
sensitive early indicator of dry eye disease. Conclusions: The margin of the eyelid is an important
but currently underestimated structure in the maintenance of the preocular tear film and of the
utmost importance for the preservation of ocular surface integrity and in the development of dry
eye disease. Copyright © 2010 S. Karger AG, Basel

Introduction

The Lid Margin Is an Important but Currently Underestimated Structure

The margin of the eye lid is an essential structure in the maintenance of preocular tear
film and of the utmost importance to the functional anatomy of the ocular surface [1]

for the preservation of its integrity. Lid margin dysfunction is also an important fac-
tor in the development of dry eye disease [2-7].
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Fig. 1. Glands of the ocular surface and preocular tear film. a Several glands that are either located
directly at the ocular surface or connected to it via their excretory duct contribute to the production
of the tear film. The aqueous phase is produced by the main lacrimal gland (lg) that is located in the
orbit and delivers its fluid via multiple excretory ducts into the conjunctival fornix, by the accessory
lacrimal glands located in the orbital tissue (Krause glands, kg) and in the proximal part of the tarsus
(Wolfring glands, wg). The mucin layer is produced by the goblet cells (gc) inside the conjunctival
and by the conventional conjunctival epithelial cells; the lipid phase is produced by the large tarsal
glands of Meibom (mgq) inside the tarsal plates that deliver their oily secretion through a short excre-
tory duct at the posterior lid margin onto the tear meniscus. At the anterior lid margin, there are also
hair-associated glands (hag) of Zeis and Moll. b The tear film is principally thought to form 3 layers
that mix to a certain degree. c The mucus phase consists of the membrane-bound glycocalyx of the
ordinary epithelial cells of the ocular surface epithelia, located on their microvilli, and of the gel-
forming mucins from the goblet cells. The gel-forming mucins increasingly mix and dilute within the
overlying aqueous phase. This mucinous-aqueous phase constitutes the main part of the tear film
and is provided with a superficial thin layer of lipids. d Within this, polar lipids and potentially pro-
teins maintain the binding of the overlying non-polar lipids which can not directly mix with water.
The exact conformation, composition and thickness of the tear film and its layers, particularly the
lipid layer, is still under debate. Reproduced from E. Knop et al. [1] with permission from Springer.

The importance of the lid margin is apparently underestimated at present because
research focused on ocular surface integrity and tears has usually been centered around
the source of the tear fluid derived from the secretion of the ocular-surface-associated
glands, i.e. the lacrimal gland, accessorylacrimal glands, goblet cells that are interspersed
in the conjunctiva, and the meibomian glands inside the tarsal plates of the eyelids (fig.
la). The latter contribute the superficial lipid layer to the tear film, but have received
only limited attention clinically and scientifically. This has only recently begun to change
with the recognition that alterations in the lipid phase [8] caused by meibomian gland
dysfunction (in particular of the obstructive type [9]) are a main cause of dry eyes.
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Another area of focus has been the equipment of the ocular surface epithelia with
lubricative mucins that contribute to the adherence of aqueous tears [10] (fig. 1b, ¢) [11,
12]. This attention on mucins historically derives from early observations that seemed to
show [13] that the corneal surface is non-wettable and could only be lubricated through
coating with mucins [14]. Also the formation of dry spots, as an early sign of tear film
deterioration and dry eye condition, was related to a local mucin deficiency [15].

Functions of the Lid Margin

The Lid Margin Preserves Ocular Surface Integrity

In contrast to these conventional considerations, the lid margin represents the ‘other
end’ of the tears and appears to be equally important for ocular surface lubrication; it
conceivably has several functions: (1) acting as a static dam, since the inner lid margin
limits the tear lake (meniscus) and hence prevents the potential loss of tears from the
ocular surface by spillage over the anterior lid border and guides the tear flow along
the lid margin towards the lacrimal puncta [16, 17]; (2) distributing tears (posterior
lid border) [18] in a way comparable with a windscreen wiper [19] because with every
blink the movement of the lid margin guarantees the required thin expansion of the
tear film in order to form a thin optically perfect tissue-air interface [4, 20-22]; (3)
coating the thin tear film with oil of the tarsal meibomian glands (delivered anterior
to the meniscus), and thus preventing evaporation of the aqueous phase [23-26]; (4)
meibomian oil presumably prevents the skin lipids (found to induce tear film rupture
[27]) entering the tear film.

Alterations in the Lid Margin Are Associated with Ocular Surface Disease

Clinically, it is well known that deterioration of the lid margin is often associated with
ocular surface disease [28-34]. Surprisingly, however, the microanatomy of the differ-
ent regions of the human lid margin has been poorly defined, which results in difficul-
ties in describing normal morphology and its alterations in disease states. Clinically,
the whole lid margin is usually addressed just as the ‘margin’ and subzones are not
specifically differentiated (e.g. free margin versus anterior or posterior border).

If the mucocutaneous junction (MC]J) is considered, this is often thought to extend
onto the tarsal side [35], and the nature and localization of the line of Marx have
remained enigmatic for a long time. The zonal differentiation at the inner lid border
is currently unclear with respect to the MCJ, the line of Marx and the lid wiper. Since
this region is of the utmost importance for the continuous distribution and reforma-
tion of the preocular tear film with every blink, it conceivably has eminent implica-
tions for ocular surface health and integrity as well as for the development of dry eye
disease. This also applies to the morphological changes that underlie the develop-
ment of obstructive meibomian gland dysfunction, which appears to represent the
single most frequent cause of dry eye disease [9].
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The current knowledge and the remaining unresolved issues of lid margin anatomy
and function that are relevant for understanding dry eye disease will be explained and
discussed in this contribution.

Structures at the Lid Margin and Their Involvement in Dry Eye Disease
Anatomy and Pathology of the Meibomian Glands

The meibomian glands, also termed tarsal glands of Meibom (glandulae tarsales)
because of their location inside the tarsal plates, are large sebaceous glands in the eyelids
with no association to hairs. Pathological alterations in the meibomian glands, which
are mainly summarized as ‘meibomian gland dysfunction’ (MGD) [36], are increas-
ingly being recognized as a discrete disease entity [30, 37] and an important factor in
evaporative dry eye disease [8, 9]. The meibomian glands are single glands that open at
the posterior lid margin (fig. 2a) close to the termination of the cornified epidermis, but
are usually still encircled by epidermis. The glands can be seen as white-to-yellowish
structures underneath the conjunctiva throughout the length of the tarsal plates in the
upper and lower lids when the lid is everted (fig. 2b) or visualized by transillumination.
Numerous secretory acini are arranged around the long central duct and connected to
it by small ductules (fig. 3c). Many of these separate glands are arranged in a sheet that
almost completely fills the extension of the tarsal plates [38-41].

Meibomian Ductal System Shows Signs of Incipient Keratinization

The holocrine secretory acini of the meibomian glands have a longish-to-roundish
shape and are completely filled with pale secretory cells, which are termed meibocytes
[42] (fig. 3a). They produce and accumulate lipids inside the cell until they degenerate
and release their entire cell contents which form the meibomian oil (meibum) [42].
The oil is released through the connecting ductule into the long central duct (fig. 2¢),
which are both lined by a 4-layer stratified squamous epithelium [41].

The terminal part of the central duct has a different structure and is formed by an
ingrowth of the epidermis from the free lid margin; it must therefore be separately
designated from the rest of the central duct as an excretory duct. The excretory duct
is lined by epidermis that loses the cornification after about half a millimeter, by loss
of the keratin lamellae and the granular layer, and transforms into the usual 4-layer
stratified squamous epithelium of the ductal system. Around the terminal part of the
gland (excretory duct, the terminal part of the central duct and terminal acini) close
to the free lid margin, there are varying amounts of striated fibers of Riolan’s muscle
(fig. 2¢, 3b, d) [41, 43, 44] which are split from the orbicularis muscle by the down-
growth of the cilia deep into the tarsal fold during embryological development [19].

Interestingly, recent investigations have shown that in fact the whole ductal epi-
thelium of the normal human meibomian gland has preserved a certain degree of
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Fig. 2. Zones and structures of the human lid margin. The lid margin consists of different zones with
differential structure as seen in photomicrographs that show a lid margin in a slightly (a) and in a
strongly (b) everted position as well as in a schematic drawing (c). From distal to proximal, the corni-
fied stratified squamous epithelium of the skin (epidermis) extends from the outer skin of the lid
over the outer lid border (olb). It grows deep into the lid body to give rise to the ciliary hair follicles
and their associated glands of Zeis (z) and Moll (ml). It covers the free lid margin (flm), grows deep
again to provide the origin of the meibomian glands, and also typically encircles the orifices of the
meibomian glands (open arrows). The MCJ is located proximal to the epidermal cuff around the ori-
fices of the meibomian glands at the inner lid border (ilb) and is followed by the lid wiper (Iw), which
represents the initial thickening of the conjunctival mucosal epithelium and serves as a device to
spread the tear fluid from the marginal tear meniscus into the thin preocular tear film during the up-
phase of every blink. The aqueous tear fluid is covered by a thin outer layer of lipids that are pro-
duced by the meibomian glands inside the tarsal plate of the lid. Lipids are produced by the
numerous roundish holocrine sebaceous acini (a) in the gland periphery, then transported (small
white arrows) through the connecting ductules into the long central duct and delivered through a
short excretory duct and orifice onto the posterior lid margin. The driving forces for the delivery of
meibum are the constant secretory force together with the mechanical action (large white arrows) of
the orbicularis muscle (orb) and the muscle of Riolan at the posterior lid margin that occur with
every blink. Reproduced from E. Knop et al. [37a, 37b] with permission from Springer.
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Fig. 3. Structure of the acini and ductal system of the meibomian gland. a Holocrine acinus of a
normal meibomian gland filled with secretory cells (meibocytes) and surrounded by a basement
membrane (bm). From the basal cells (b) at the periphery, differentiating (d), meibocytes start with
the production and accumulation of lipids within droplets and move towards the acinus center
leading to large mature (m) meibocytes. The very large hypermature (h) meibocytes, disintegrate
(dis) and their entire cell contents form the oily secretory product (termed meibum) close to the
connecting ductule (de). Remnants (arrow) of the meibocytes are still found inside the ductule. b
An obstructed Meibomian gland shows signs of degeneration due to the increased internal pres-
sure. The central duct (cd) is partly dilated and slightly undulated. ¢ The orifice (open arrow) is
obstructed by accumulations of cornified keratin lamellae (filled arrows). d Under higher magpnifi-
cation, the epithelium that lines the dilated central duct (cd) is seen to be compressed, the con-
necting ductules (de) are widened, the acini (a) are reduced in size and degenerated. Their
secretory cells (meibocytes) are reduced in number to a few layers of bright cells in the periphery
(arrowhead). Occasionally residual degenerated acini are embedded into the wall of the central
duct (double arrowheads) HE.

incipient keratinization, as verified by the regular presence of keratohyalin granules
in the luminal epithelial cell layer [45]. This can be explained by the similarity in
structure and embryological development of the meibomian glands to the ciliary hair
follicles [reviewed in 41], and it also explains why hyperkeratinization is a typical
pathology that leads to MGD.

The Lid Margin: An Underestimated Structure for Dry Eye Development 113

inner
lid
border




Hyperkeratinization Is a Major Cause of Obstructive MGD and Results in
Degenerative Gland Dilatation and Atrophy

Obstructive MGD due to hyperkeratinization was first described in patients with only
minimal or transient symptoms suggestive of ocular dryness who became clinically
symptomatic due to a contact lens intolerance. Manual expression of their meibo-
mian glands revealed clusters of desquamated hyperkeratotic epithelial cells embed-
ded in a thickened meibum that had obstructed the orifices, and histology verified a
dilatation of the central duct by such material [36]. After expression and removal of
theses plugs, the tear film normalized and contact lens intolerance disappeared [46].
Later histological examinations of the meibomian glands from patients with symp-
tomatic dry eye disease, which showed inspissation of orifices and expressible highly
viscous secretion, verified obstruction of the excretory duct by increased keratiniza-
tion. Inside the gland, this had resulted in dilatation of the ductal system as well as
enlargement of acini with cystic degeneration, loss of secretory meibocytes (fig. 3b, d)
and their replacement by a squamous metaplasia [47].

Obstructive MDG Results in Increased Evaporation and Dry Eye Symptoms
Obstruction of the meibomian glands leads to decreased delivery of their oil onto the
posterior lid margin that results in: (1) a thinning of the tear film lipid layer; (2) tear
film instability; (3) increased evaporation [48] of the aqueous phase leading to an
evaporative dry eye condition with consequent hyperosmolarity of the remaining tears
[49]. Hyperosmolarity [24] exerts stress on the ocular surface epithelia (cornea and
conjunctiva) that results in an activation of the cells [50] with the release of inflamma-
tory mediators. This contributes to the well-known signs and symptoms of a dry eye
condition - such as stinging, burning and foreign body sensation - together with vital
staining of the epithelial surface due to mechanical alteration from increased friction
between the lids and bulbus, and is associated with reduced and unstable visual acuity
[36, 51-53]. Continued activation of the ocular surface epithelia can lead to the onset
of a self-enforcing inflammatory cascade that is modulated via a deregulation of the
physiological mucosal immune system of the ocular surface, the eye-associated lym-
phoid tissue [54-56], see another contribution to this volume). This may, in advanced
chronic stages, require an immunomodulatory therapeutic intervention [1, 57, 58].

Anatomy and Pathology of the MCJ of the Lid Margin

Currently, the definition of the MCJ of the human lid margin is not very precise.
This is reflected by descriptions that apparently regard the whole epithelial thicken-
ing (now identified as the lid wiper [59-61]) as the MC]J [35, 62], whereas others
have defined the MCJ as only a narrow division line between the cornified epidermis
and the conjunctiva [30]. These different descriptions reflect the fact that only scant
knowledge exists about this structure.

114 Knop - Korb - Blackie - Knop



Line of Marx Is the Surface of the MCJ]

Historical investigations have reported that the MCJ lies on the posterior part of the
free lid margin at the level of the posterior rim of the meibomian orifices where the
skin epidermis stops [63]. By in vivo confocal laser scanning microscopy of individu-
als around the fourth decade of life [61], it was seen that the epidermis ends sharply in
about the midline through the orifices of the meibomian glands, but at an orifice this
is completely encircled by an epidermal cuff. This is also a typical finding in histology
of individuals aged in their mid-seventies [61], although sometimes the posterior rim
of the meibomian gland orifice can already be covered by a non-cornified parakera-
tinized epithelium. Age dependent anterior movement of the line of Marx [64] and
posterior movement of the orifices of the meibomian glands (retroplacement) [28]
are shown as typical findings in aging. After the abrupt stop of the epidermis the MC]
starts and represents the transition zone between skin and mucous membrane.

In the same position, Marx [16] described a line that he observed in great detail
after the application of several types of vital stains; this line is therefore known as the
‘line of Marx’ (fig. 4). Before him, Virchow [38] had also mentioned an ‘admarginal
zone' that was characterized by the intense uptake of pikrin and eosin stains. Marx
reported that stained dots accumulate on the posterior lid margin, and these represent
single or groups of surface cells, which condense towards the outside (i.e. to the skin)
into a homogeneous thin line [16]. These basic findings have been supported by other
authors [17, 19]. The functional significance of this vital staining line has remained a
subject of speculation. Marx noted that this line: (1) has a relation to the outer margin
of the tear meniscus; (2) may be caused by the interaction of the tears with the epi-
thelium; (3) may serve to guide the tears along the lid margin to the lacrimal punc-
tum. Ehlers [19] suggested it might be caused by friction during blinking, while Norn
observed that it represented the bottom of the tear meniscus which argues against a
direct contact with the globe and respective mechanical forces in this region.

Recent histological investigations have shown that the epithelium that follows
after the abrupt stop of the keratin layers of the cornified epidermis is still stratified
squamous, but the cytoplasm of the surface cells is very dense and still contains a
nucleus which characterizes them as parakeratinized [61]. These cells stained very
intensely with Masson-Goldners trichrome stain, which contains red acidic fuchsine,
one of the stains already used by Marx (fig. 4). The parakeratinized cells of this con-
tinuous zone later disperse into single parakeratinized cells among ordinary brighter
squamous cells. The reported results using Masson-Goldners trichrome stain on his-
tological sections perfectly matched what had been described by Marx in his vital
staining procedure. Therefore, it can be concluded that this narrow zone of parakera-
tinized cells located at the surface of the MC]J represents the histological equivalent of
the vital staining line of Marx and the line of Marx is hence the surface of the ocular
MC]J. On the crest of the inner lid border, the MC]J transforms into epithelium with
a conjunctival structure composed of roundish cells of less density. This epithelial
cushion forms the lid wiper (fig. 5).
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Fig. 4. Original drawing of the
line of Marx. According to the
original drawing by E. Marx,
the vital staining line (dotted
box in enlargement a) that he
described in his paper in 1924
is located at the inner border
of the eye lid ‘between palpe-
bral conjunctiva and lid mar-
gin’as indicated in b. It
consists of single dots of vital-
stained cells that increasingly
accumulate from the conjunc-
tival side (a, bottom) into a
dense line towards the skin (a,
top). The stained line also
encircles the lacrimal punctum
and extends into it, seen as a
large dark spot in a. From
Marx [16].

MCJ/Line of Marx Can Be Used as a Diagnostic Tool in Dry Eye Research

The line of Marx has meanwhile received increased interest because it can be easily
stained (e.g. by the vital stains fluorescein, lissamine green and rose bengal) and its
functional and pathological significance are under speculation [64, 65]. It was consid-
ered that this line may be the natural site of contact [65, 66] between the eyelid margin
and the surfaces of the bulbus (conjunctiva and cornea). However, this appears to be
unlikely due to several reasons: (1) as judged from the lid geometry, the line of Marx
is too far outside, i.e. distal, on the posterior lid border to touch the globe - this is sup-
ported by the observation that it starts at the posterior margin of the meibomian gland
orifices [17, 19, 64] and represents the bottom of the tear meniscus [17]; (2) this zone
is too narrow; (3) it appears to be too rigid - as judged from its composition of parak-
eratinized cells [61] and compared to the conceivably soft cushion of the conjunctival
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Fig. 5. Schematic drawing of the inner lid border including the meibomian gland orifice, MCJ and
lid wiper, and related cell types. The different zones of the posterior lid border on the inside of the
eyelid body consist of the opening (o) of the meibomian gland (mg), which is typically located still
within the cornified epidermis (e). This is followed by the vital stainable ‘line of Marx; which consists
of flat parakeratinized surface cells and represents the surface of the MCJ. The MCJ ends at the crest
of the inner lid border. At the crest (dotted line between MCJ and lid wiper), the stratified cubical
epithelium of the lid wiper starts. It regularly contains goblet cells and varying numbers of flat and
PK cells, continuing those that gradually disseminate from the line of Marx. The lid wiper forms an
epithelial cushion and gradually decreases in thickness until it transforms into the epithelium of the
subtarsal fold (sf).

structure of the more proximal lid wiper - to prevent destruction of the sensitive bul-
bar epithelia during the continuous travelling of the lid margin during the frequent
physiological eye blinks.

The natural stainable line that occurs after application of vital stains was also
assumed to indicate the functionality of the meibomian glands because these usually
open in front (i.e. distal to it) on the free lid margin. This appears to have consider-
able clinical importance because meibomian oils are naturally delivered onto the tear
meniscus [26] that starts around the posterior rim of the meibomian orifices and is
located on the surface of the MC]J/line of Marx [17]. With increasing age, in blephari-
tis and in meibomian gland disease, however, the line of Marx moves in an anterior
direction [64] and the orifices are also reported to move backwards (retroplacement)
[28]. Both of these facts indicate a location of the orifice inside the tear meniscus, and
consequently the delivery of meibomian oil into the tear meniscus rather than on top
of it which conceivably results in an ineffective formation of the tear film lipid layer.
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It is therefore not surprising that the location of the line of Marx was found to be
strongly correlated with meibomian gland function. The observation of its location
relative to the meibomian gland orifices is therefore suggested as a rapid and efficient
clinical procedure at slit lamp examination for the assessment of meibomian gland
function [64].

Anatomy and Pathology of the Lid Wiper

The MCJ on the posterior part of the free lid margin, behind the orifices of the mei-
bomian glands, is followed on the crest of the inner lid border into the direction of
the fornix by a stratified epithelium of a clearly conjunctival structure that represents
the lid wiper (fig. 5). It contains cubical and even prismatic cells with a less dense
cytoplasm and also, typically, goblet cells. This represents the start of the conjunctival
mucosa, although some squamous and PK cells are still interspersed at the surface
and continue those of the line of Marx, which again supports the original observa-
tions of Marx who reported that stained dots, recently verified as parakeratinized
cells, fade out gradually to the conjunctival side.

The Lid Wiper Is the Device at the Inner Lid Border That Distributes the Thin
Preocular Tear Film

The epithelium of this marginal conjunctival zone is stratified, has initially about
8-12 cell layers, and (further down to the proximal side in the direction of the fornix)
the number of cell layers and the vertical height of the epithelium gradually decreases
until it transforms into the epithelium of the subtarsal fold (fig. 5). This epithelium
hence forms a thick cushion as judged by the cell shape and loose arrangement com-
pared to the MC]J. The goblet cells, which are frequently arranged in groups, can pro-
vide a built-in lubrication system in order to decrease frictional forces between this
epithelium and the bulbar surface, and further support that this is the zone which
actually travels over the bulbar epithelium during every blink. Since this zone starts
on the crest of the inner lid border and extends towards the tarsal side, it is also in a
geometrically suitable location to be directly apposed to the globe, in contrast to the
more distal zone of the line of Marx, i.e. the surface of the MC]J.

Due to its proposed function, this zone of the marginal conjunctiva is termed the
‘lid wiper’ [59, 60]. A thickening of the epithelium on the conjunctival side of the
inner lid border was first reported by Virchow [38] and later by Ehlers [19]; the latter
termed it a ‘wind screen wiper’ in analogy to the device of a car.

Lid Wiper Epitheliopathy Is a Sensitive Early Indicator of a Dry Eye

Even though this arrangement has immediate functional implications for the distri-
bution of the tear film, until recently it had received limited attention. It gained inter-
est when Korb et al. [60], who discovered pathological alterations in this area, termed
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Fig. 6. Lid wiper epitheliopathy (LWE). In wetting deficiencies of contact lens wearers and in dry eye
disease, the lid wiper is the first zone of the ocular surface that shows morphological alterations in
the epithelium that are detectable in a vital staining, e.g. by rose bengal (a) or by fluorescein (b). LWE
can be graded depending on the extension of staining (horizontal width along the lid margin and
sagittal length proportional to the length of lid wiper zone) into mild (c), moderate (a) or severe
stages (b, d) which reflects the severity of the wetting deficiency. Reproduced with permission from
Korb et al. [59, 60].

it the ‘lid wiper’; the pathological alterations in this zone were termed lid wiper epi-
theliopathy (LWE) [59, 60]. As shown in figure 6, LWE: (1) is an alteration in the epi-
thelium of the portion of the marginal conjunctiva of the upper eyelid that wipes the
ocular surface; (2) is diagnosed by vital staining; (3) is correlated to dry eye symptoms
and disease [59, 60]; (4) occurs more frequently in patients with dry eye symptoms
than in normal controls; (5) may be a sensitive early indicator of tear film instability
and dry eye disease, as it may occur in either the presence or absence of conventional
signs (Schirmer’s test and tear film break-up time) [60].

Conclusion
In conclusion, the lid margin has an eminent and yet underestimated influence on

the intact formation of the precorneal tear film, and hence also on the preservation of
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ocular surface integrity and visual function. Consequently, pathological alterations in
the lid margin also have a large and equally underestimated impact on the onset and
course of dry eye disease, which have only recently begun to be unraveled. Similar to
dry eye disease at the ocular surface proper (conjunctiva and cornea), the pathology
at the lid margin also has, if undiagnosed and untreated, a tendency to self-propagate
and to aggravate in vicious circles [67]. This concerns in particular a degenerative
atrophic destruction of the meibomian gland structure inside the eyelids, but also
contributes to corneal and conjunctival pathology. It is therefore of importance that
the lid margin receives increased attention by the clinician and that a thorough inves-
tigation of the lid margin should be part of every investigation of a patient via the slit
lamp, and in particular of patients of older age, before contact lens fitting and of those
with incipient, or more advanced, symptoms of dry eye disease.
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