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(A} MACRO ~ AND MICROANATOMY

OF THE CORNEA,
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croanatomy of the cornea :

B R RSOSSN

The cornee ig the most anterior part of the globe whose
outer tunic is formed from the aclera aiid the cornes,
separeted from each other by a slight furrow celled sulcus
oclerae, The phape of the cornee is elliplical 1f looked
of from front, being 12mm in the horizontel meridian and
11 mm 1n the vertiocsl meridlsan, but, is clrenler If looked
of from behind being 11l.5mm in diemeter, This difference 1is
due to that the sclera and conjunctive overlap the cornes

enteriorly more above snd velow than laterslly,

Belng the firxraet end the most powerful lens of the opti-
cal system of the eye, the corrneas must be transperent and
of eppropriate refractive power, whiclh depends upon the
corneal cuxrvature and ita refractive index, while, Lhe

weintenance of transperency is mainiy the function of the

corneal epithelium which is replaced by growth from ita
basal cells within few days if it is expoued Lo minor
trauma,

The corneal! curvature changes somewhat with the advance
of age, thug, it is spherical in infancy and becomes
egtigmatic with the rule during childhood und sdolescen-
ce and ageln becomes spherical in middle apge and astiigm-

atic ageinst the rule in genility. The average radius of
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curvaeture of adult cornea is 7.8mm of the anterior snrf-
ace and 6,5mun of the posterior surface, These radii are
only confined to the central third of the cornea becau-
se lta peripheral portion being more flattcned and
thicker ( the thickness of the cornea is C,67Tmm& 0,%Zmn

!
at the periphery end the centre respectively),

The refractive index of the conrnees is 1,37 while
its refractive power is 42 dioptres
Micro-anatomy of the cornea i
ESEHHF:HHﬂEEﬁHH‘ﬁ'HﬂEBnH‘HS-

In section of the cornea, it consists of % leyers

which are from without inwards :

1, The epithelium : This is atretified squamous epith-
elium,of 5-6 layers of cells,whose 2 aurfeces are parall-
el Yo each other, This layer is about 50 Um thick, The
deepest or besal layer las columnsr cells which are lying
on what is celled the epithelial bamal membrane and
arranged in e palisade like manner. These columnar cellse
- have ovael nuclei near their rounded heads while their
bares are flat and have processes connected with the
basal membrane , The basel cells are the perminal layer,
and arecontinuous at the limbus with the same layer in

the conjunctiva,

The next layer is the wing cells which consiats of

polyhedrel cells whose rounded hesds directed anter-
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lorly while their concave bases fit over the heads of
the baesal cells and send processes, wings, between them,
Fech cell conteins an oval nucleus whoge long aexis is

parallel with the purface of the corneu.

The next 2 - 3 layers, which are the most superticlal,
are polyhedral, flaettened, end have nuclei, but, do not
ghow keratinlzaiion,

klectron microscopy showed that these superficisl
cellps display microvilli and microplicae extending into
the tear film and that cell bridges occur between thene

celln,

The epithelial bapal membrane, ao mhown by electron
micropcope, eepasrates the hegal cells of eplthelium
from Bowman's membrane, 1t extends through the whole
cornea alego throuvgh the limbus where i1 becomes
thicker, irregular and is prolonged into Lhe bulbar
conjunctive., Thig membrane has posterior smooth sur-
face, but, its unterior surface 1s broken into s mosaic

pattern due to imprints of the astisching hawsal cells.

The corneal eplthelium, including iteg basal memb -
rane, hap a very active power after ebraslion also 11
controleg the admisemlon of water, meltrs and reapiratory

gases to substantie propria,.
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2., Bowman's membrane = Anterior elagtic lamina.

It ie a homogenous sheet about 10-14 Um thick and ig
situeted between the basal membrane of the corneal epit-
helium and substantia propria, Its anterior surface 1is
parallel with the surimce of the cornea asnd it is sha-
rply separated from the epithelium, while, posteriorly
the line ol demarcstion from the subatantin propris ip
ill.defiped, Yeripherally et the limbus it ends in a
rounded border , Dowman's membrsne iz not s true
elastic tissue but is formed of irregular coilagen
fibrils, as shown by electron microscopy, and if

injured by trauma or ulcer it does not regenerote and

an opacity is produced,

3. Substentia propria : It is & form of modified

connective tissue and forme about Y0% of the corneal

thickneas, about O,5mm thick, end is continuous with

thaet of sclers at the limbua.

It is composed of about 200-250 alternating lamell-
we of collegencus tigaue the planea of whici: are
moetly parallel to the surface of the cornes. These
lamellae are multiple banda composed of collagenocup
fibrils . and the bande of each lamelle are parallel
to each other but at right angle with thome of the

alternate leyera. The lamellae branch but there is
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union between the neighbouring bands malking separation
of the cornea into lamellame impossible without tear
taking place,

Within, snd not in between, the lemolloe there are
the 80 called fixed cells (keratocytea or corneal fibro-
blasts) which are flattened cells with Tlottened nuclei
and multiple procespes which contact with the other cellpn
in the same layer without torming a syncytium,

Wandering macrophages may also be aeen, and occuanional
lymphocyteaoz'polymorphonuclear leucocytes, among the
lamellae of the gtroma, Normally they are few in numbey
and are escaplng from the marginal loopso of the corneal

blood vessels,

4. Descemet's membrane = Pogterior elaptic lamine.

It 18 @ atrong, homogenous snd very replatent
membrane and ig thinner than B,M., beins 10-12 lm
thick, It is sharply defined from substantia propris,
in contrary to B.M, , but specilalized cuntant are present
between it and the andothelium,

Although the Descemet's membraene ham the physical
property of elumticity, it 1m not formed of elamtin hut
compoged of regular layers of fine collagenous fibren
(Duke Elder 1961, and Eugene Wolff 1976),

It i normally in a stete of fension go that it

torn it tends to curl up into the anterior chambey,
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1t hes the power of regeneration and it tapers st 1ts
edge where 1t ends at the ligementum pectinatum iridig
foruing a part of the trabecular meshwork, as believed
by the most 1ecenl obmervations ( Lugene Violft 1Y76),

At the periphery of the cornes the posterior
surface of the Doscenet's membrane presonts round wort
like elevationam, the Hassall Honle hodicp, which
incresse with nge,

2. Endothellum 3 It is the most posterior layer of

the cornea and 1s composed of & single layer of {la-
ttened cells, being 5 ]l high and 18 - 20 U wide, arrang-
ed along D.M, In childhood the cells are higher and
cuboidal, and with advance of mge they become [lntter,

The endothelium of the cornea can he geen by the
plit lemp in the living eye, the only place in the hody
where thig 1s possilble,

Electron mlcroscopy showes that the endothelium has
no bagement mewbrane, dbut, sometimes D,li. iu congidered
ags 1ts basement membrane. The endothelinl cell protoplasm
hes central oval nucleus, & prominent endoplasmic
reticulum,and s couplex arrangement of witochondria
indicating a high degree of metabolic anctivity and Lhet
the adjacent endothellal cells interlock by reciprocal
tortuous surfaceg,

The main function of the endothelium ig the moint-
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eliance bf the cornen) deturgescence throusl a1 snctive
mechanipm by getting rid of water by a procega of
pinccytosis,

Embriologlcally ell the layers of the cornea, except
the epithelium, are derived from the mepoderm while the
epithelium 1s derived from the surface ectoderm.

The LIMBUS ( The Corneo - pclers) junctlon).

It 1s en erea of lam wide which makes treiuitiorn
between the conjunctive, episclera, and sclera on
one hend, and the cornea on the other hand, It appears
a8 & grey, senltransparent eres with & well defired
conrneal edge and merging inconaplcuously into the
sclera. The gurface is not uniform, but, is broken
by white digitstions, which run radially from the
gclere to lose themselves in the clear corrnes,

The epithelium of the limbus is thicker than elge -
where in the corneca, irregularly erranged, snd conta-
ining ten or more layers of cells which project
downwards and radiaelly in ridge like thickenings. The
bagal cells of the epithelium become smaller esrnd more
closely packed, The epithelial bagmsl membrene becouwes
thickened and wavy, wurd continues with 1lhe bansl
membrane of the conjunctiva,

Bowman's membrane stops short et the timbus in

a rounded edge and is repleced by e thin layer of
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connective tismue on which the conjunctival epithelium
rests., This layer of subepithelial connective tLimsue
continues with the e¢pisclera) timsue snd forma sub-
epithelial papillee conteining hleoocd veprels und
lymphatice, both of which are absent from cornean proper,

The fibres of cornesl iemellae,which are transparent
and reguler, run directly into the fibres of nclers

which are opaque and leas reguraly arranged.

At the limbus eleso Deacemetl's membrene eppears to
taper to a point but actuslly shares in the formetion
of the trabecular meshwork, aend the endothelium is
continuous with the epithelium preseiri ai Lhe wiygle of
anterior chamber and on the irils,

Vespels uid uerves of the oorres i

The cornee 1g avaascular, except lum of ilg periph~
ery is invaeded Ly small loops of blood vesgels derived
from the anterior clliery vessela. These véﬂaeln are
actually not in the cornea but in the subconjunctival
tissue which overlaps the cornea.

The nutrition of the cornes is derived rrom
diffusgion from lhe limbal capillaries, squecous ard
tear film, Thio nourishment is obtmined by lymphatic
permeation through spaces between lemellae, but no

actual lymphatic vessela aere found.
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The nerves of the cornea are derived from the Tong
cillary nerves (of the nasociliary of the ophthalmie

of the trigemlnal nerve), and the conjunctivel nerves.

All the nerve flbres supplying the corneun, excopt
for 2 - 4 mm ol the periphery, are non myelinatcd to

preserve the corneal transparency,

All layers of the cornea, excepl Desceomei'sy
membrane, are richly supplied by nerves through 2
groupes, the pnterior and posterior group, The anterior
group of nerves gives subepithelial and intruepithelial
plexuses to supply the anterior pert of the cornes while
the poaterior group pamses to the postorior part of the

cornea,

The cornes hes acnsations of touch, cold,and pain
but pain is more superficisl than cold ap it disappears

firat under locul) ansesthesia,
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(B) THE METHODS OF EXAMINATION

OF THE CORNEA,
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