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INTRODUCTION

In the condition described as "exfoliation syndrome”
there isa characteristic appesrance of an exudate on the
enterior surfece of the lens, togethar with light grey
particles (flakes or dandruff) ir wvariocus positions in the
eya (Duke-Elder, 1968),

The Pinnish ophthalmologist, Lindberg (1917), was
the first to point out that a number of patients with
Zlaucoms pregented with a bluish grey layer on their ante-
ricr lens capsule and small greyish white flecks at the
pupillary border. However, no attention was paid to this
obgervation until Mallong {(1923) and Vogt (1925) published
more exhaustive descriptions of the condition (Bertelsen,
1868),

Lomenclatura:

Several nsmes have been proposed for the condition
known as the "exfoliation gyndrome". Unfortunately they
are all ingppropriate, because each describes only one
feature of the pathologicael change, and owing to the fact
that the nature of the conditieon ia still unknown, the

proper nsme is to be awaited,

" Senile exfoliation of the lens capsule {Exfolistio
suparficialis capsulee anterioris) was suggested by Vogt
in 1925 because he thought thet the flakes were capsulsr

Central Library - Ain Shams University



in origin. Although this view was widely challenged
leter by a number of eminent investigators who pointed

out that the exfoliation consisted of a depesit of un-
known material on the lens, they still agreed upon celling
the conditicn "senile exfoliation of the lens capsule"

{ Parkkanen, 1962},

" tlaucoma capsulara!'is the name suggested by Vogt
(1925} for sn open-angle glaucoma asascciated with exfolia-
tion of the lens capsule, Unfortunately, this nsme hss
been used by many clinicisns t¢o designate =ll cases of
axfoliation syndrcme with or without gleucoma (Sugar,l957}.

]
'bseudoexfaliation of the lens capsuleTwas proposed

by Dvorak - Theobsld in 1954 mainly tc differentiate the
flocculi and membranes of the accretions on the lens cap~
sule from the trus exfoliaticn in which & coherent mamb-
rane splits away from the posterior layers of the lens
capsule, This neme 1g inappropriste slther,becanse it
nelther explains the nature of the condition nor describaes
its morphological features, The term Mgenile exfoligiion
of the lens capsule™ was reserved for a condition where
true exfclistion of the lens capsule is induced by senile
degenerative changes {(Ashton, 1557),

"Irdiociliary exfollation with capsular pseudoexfolia-
tion was suggegted by Audivert in hisg thesis in 1957. This

term is the most sppropriate of those so far proposed, as
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it clearly illustrates fthe pathology of the conditien; the
materisl exfolimtes from the ciliary body, and in addition,
there is pseudoexfoliation of the lens capsule. Howevar,

the name received no scceptance {Tarkkanen, 1962),

" Exfoliation of the pseudocapsule“(Barria Jones, 1960)
clegrly describes cne of the pathologlicel changes, because
sometimes the material deposited on the lens capsule forms
en incomplete pseudocapsule with cccasionsl shrubs relling
up like scrells at the border, However, this name was

algo refiised (Tﬂrkkanenj 1962)'

"Plbrillopathia epitheliocepsularis (fibrillopathy)
was suggested by Bertelsen (1969). He believed that the
exfoliative material was derived from the lens epithelial
cells, This term seams more appropriate than those pre-
viously used, as it covers both the pathogenesis of the

condition as well as the pathosnstomical picture,

Fine (1979) suggested that the condition be called
"bgsement membrane exfolistion syndrome™, .This desori-
pltive name was 10 relate this condition to that of an

abnormel basament membrane productien,

Sugar (1979) stated that: "when electron microscopy
by Bertelsen In 1964 and Ashton in 1965 revesled an actu-

al involvement of the lens epithelial c¢ells and cepsule,

and possibly alsq.thp plggpent, epditheddvarnf the iris, the



designetion pseudoexfoliation ne more fits the condi-

tion, "

Sugar {1979) suggested the name "exfoliation syn-
droma™, aa it indicates the presence of exfoliagtive
material in the anterior segment of the eye without re-
lgticn to its origin and without reference to the presencasa

or abgence of glaucome,
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AETIOLOGY
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AETICLOGY

Twe theories well established themselves in conne-
ction with the pathogenesis of the so-called exfoliation
syndrome,

vogt {(1925) asserted that the changes were caused
by exfoliation of the lens capsule owling to its degenera-
tion, Microscopically, he demonstrsted vacuclation, thi-
ckening, lamellar fraying and localised thinning of the
capsule, { Arnesen, 1963), This view wms shared by Sobhy
Bey (1931) and Sugar (1947).

Sobhy Bey {1931) ravieled laminated masses on the
pupiliary merging end the posterior surface of the iris
which were thicker in the furrows and thinner along the
adges. He mlso noted that thisg material had the same re-

fractile structure and characteristics of the lens capsule,

Busacca (1928) found by microscopical examinstion
that the substance on the lens conslisted of amall bush-
sheped excrescences wheresd the leng capsule itself was
normsl, He congluded that the substance could not have
origingted from the lens, but was Rerely a depcsit on i%,
These depogits Were thus frequently designeted "Bussecca's
depogits™ (Arnesen, 1963),
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Tha exact site of origin of the deposits, however,

is a subject of argument,

Berliner (1951) =lso included the Uescemet's mem-
brane, the zonule, and the lamina vitrea of Bruch's
membrana begldes the lens capsule, as probsble gources
of the deposmits, because he found flakes on the zonule
and drugen of the lamina vitrea and Descemet's membrans

in ceses of exfeoliation gyndrome,

The ciliary epithelium was suggested as the gite of
origin by Ashfon {1957},

Gifford (1957} held the opinion thet the substance
aroge from the lans capsule, However, he alsoc put for-
ward the view that the unimown material was produced by
the ciliary body and the epithelium of the iris,

Tarkkanan (1962} found that the most abundant smount
of exfoliative material, however, wass observed on the
¢iliary processes, distributed evenly all arcund the ci~
liary body, Hence, it was thought that exfoliation might

hgva originated from the ciliary processes,

Baecausge in a number of cases with exfoliation the
cells of the pigment epithelium of the iris showed dege-
verative changes in the form of a heavy discharge of
pigment into the anterior chember, Tarkkanen (1962) con-
cludad that exfoliation could be & similar degenerative
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process of the nonpligmented splthelium of the eiliary

Procegses,

Vennas {1969) stated that: "the wvascular disturbances
are characteristic of the exfoliation syndrome, It seams
reasonable to postulate that the pathologlc changes cocu-
rring in the cgpillaries of the irds, and perhaps alsmo of
the ciliary body leading to extravesation and leaksge, deo
produce tha exfoliative meterigl cr lead to pathologic
chenges in the aqueous s¢ that exfeliative materiel is pro-
duced., Thig is also'supported by electron-microscopic
atudies by Ashton (1965) who found axfollative material
around the cgpillaries in specimens derived from excised
pupillary portions of the iris®,

Besed on eleciron-microscopical findings, Bertelsen
(1969} proposed that the lens epithelium produces a fibri-
iIlar substance which passea the fibrillar layer of the
capsule as granules, attaln their P£ibrillar structure once
mora as they reech the surface and are then poured oui on
the surface of the lans capsule where they form the cha-
racteristic bush - sheped exorescsnces, He concluded that
the so=-called exfoliatlon on the anterlor surface of the

lens geams to be dysfunciion of the epithelial cells of

the lens,

The excrescences on the anteriocr surface could algo

be detected in areas where ihe leng cepsule seemed nermal,
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The most likely axplangtion for this finding is that the
excrescencesd, owing to the movement of the iris, detach
from their origin on the lens capsule and later on sstile
down oh adjacent normal arees of the lens capsule{ Bertelsen,

- 1969).

An sutoradiogram of the anterior lens cspsule follco-
wing incorporation of tritisted thymidipe into cell
nuclei shows that the germinaetive zone ¢f the lens epithe-
lium generally spesking, corresponds to the smorphous layer
and to the peripheral band in exfoliation ayndrome
(Bertelsen, 1969),

Bertelsen (1969) could not state with certainty,
however, that all of the substance found on the iris,
the ciliary body snd the zonule were produced by the epi-
thelium of the lena,

The pogsible degenerative effect of the aqueocus on
the lens capsule has bean considered by Hitta as sarly
as 1940, In this regard, one might enticipats the agquecus
ag different from normal in eyes showlng exfoliation,
However, in the studies by Cembiaggl (1957) and Ashion
(1960) using paper electrophoresis, normal protein levels
were found in the aquecus {Arnesen, 1963},
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Dark (1969) postulated that soms as yet unidentified
lyscsaymal enzyme might be rssponsible,

Tylor (1979) postulated that basemant membrane pre-
cursors are elsborated by the epithelial cellg lining the
anterior segment of the eye. These precursors diffuse
into the aqueocus and are denaturated by irradiation. Thasse
dengtured proteina then polymerize and deposit on the
intraocular surfaces, particularly the lens cspsule,

Some denatured proteina also pass into the extracellular
gpaces of the adjacent structures (the iris, cilisry body
and conjunctiva) and form agglomerations there, Tha
causative stimulus is provided by radiation, possibly global

or ultraviolet radistion,

Sugar (1979) astated that: "the exfoliation syndroma
1a a beroement mambrane disesse, mainly involving the iris
pigment epithellum as well as the ciliary body epithelium
and congisting of two processss, a minor one of sctual exfo-
liation of the zoaular lamella, and the more important one
0f bagement membrane production with depoasltion by contact

and aqueous transport onto the lana capasule,

In considering the source of the fibrillar material,
there are only three parts of the eye which can be reaso-
nable sourceas:tihe lensg epithelium, the iris pigment layer
and the ciliary epithelium, The ciliary epithelium ig
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