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ORIGINAL CONTRIBUTIONS CONCERNING THE
GLANDULAR STRUCTURES APPERTAINING TO
THE HUMAN EYE AND ITS APPENDAGES.*

Anorr Arry, M. D,

PREFACE.

The studies and investigations which ave the subject of this
puper are the outcome of 2 desive to have us clear as possible
an undersianding of the glaindular siruciures appertaining to
the human eye and its appendages from personal knowledge.

It took a number of jyears to aceumulate the very
numerous specimens, the earcful study of which furnished
the basis for the deseriptions here given. While part of the
muny eyelids which I have examined were obtained from suit-
able cases in my own practice, a large number ¢ame from the
dissecting rooms of the Beaument Hospital Medical College
of thiz city through the kindness of Dr. R. W. Baker, the
demonstrator of anatomy in this institution. Of necessity n
great part of thiz anatomical material was of a pathologienl
character, and it has, therefore, served for other studies as
well.

As it seemed to me thal the text-books which I know of,
with but few exceptions, deal in a very insufficient manner
with this interesting subjeet, I have thought it might be of
some intercst to place the resnlts of my own investigations
in this direction before the ophthalmic publie. This may,
perhaps, prove the more interesting, since by the efforts of
numerous foreign ophthalmie surgeons, and in this couniry
notably of Dr. C. R. Holmes of Cincinnati t the old operation
of the removal of the laerymal glands for incurable lacryma-

* Presented hy title to The Academy of Beience of 5t. Louois, May 21,
1900,
+ Archivea of Ophthalmology, B8:l.
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tion has of late been reintroduced and has become s legiti-
mate surgical procedure.

The investigations herein recorded may ¢laim to be original
in so far as they were made, in a sense, as if I had known
nothing of the literature on the subject. This was in reality
the case with some of the more recent monographs which I
did not and had no chance to consult until my researches,
at least as far as my material would allow me, were finished.

The illustrations, except the three last ones, which are more
or less schematic drawings, ar¢ made from photographs 1
took of my own specimens.

THE OEBITAL, PALFEBERAL AND CONJUNCTIVAL LACRYMAL
GLANDS.

The lacrymal gland is usually spoken of as consisting of
two separate parts, one the so-called orbital lacrymal gland
and the other termed the inferior, palpebral, conjunctival or
acoessory lacrymal gland.

The orbital lacrymal gland, as its name denotes, ia situated,
at least to its greatest extent, within the orbital cavity. There
it is located in the fovea laerymalis which les right behind the
ounter upper bony orbital margin in the processus zygomaticus of
the frontal bone. Its anterior end usually slightly protrudes
beyond the bony margin. Thae gland is held in this position
by a connective tissue capsule which is united with the orbital
periosteum by mesns of loosely interwoven trabeculue, This
capsule is generally somewhat firmer on the nasal side of the
gland.

When this gland is in toto removed from the fovea lacry-
malis, its shape is seen to resemble to some extent that of an
almond (Fig. 1). It is convex at the orbital surface, and
more or less concave at its ocular (lower) side. Its posterior
portion is ususlly thick and rounded, its anterior one thinner
and sharper. The posterior part of the gland may, when it is
well developed, reach back into the orbit about as far as the
anterior third of its depth. The nasal edge usually reaches
to the temporal margin of the superior rectus muacle.

However, the actual measurements of this gland, like those
of other glands, are subject to great variations. As an inter-



orbital lacrymal glmd forms a.mmmmumm
r body. It consists of a large number of lobules
closely with each other by loose connective tissue in

b its ducts and numerous blood vessels lie. These con-
tissue trabeculae are united to its capsule.

- glands,
mund. or oval final acini are situated around and
I’.ed with small efferent drwts which, by tlmr union in.

s cupsule, the levator palpebrae superioris muscle l.nd'
r's non-striated muscle, and embedded in the loose
live tissue of the eyelid on the temporal side of the
, lies the infeu'ior or palpebral laerymal gland (Figs.

L to 5)

- This gland consists of a varying number of smaller and

lobules which are very much more loosely held to.gothn
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lid alone, I have in normal lids almost invariably found its
lobules to reach downwards through and beyond the outer
canthus into the lower eyelid (Figs. 6, 7). The gland-
ular lobules here lie grouped around the temporal and some-
times even the lower edge of the tarsus. Similar lobules of
glandular tissue, only still more loosely connected with and
further apart from each other, are found in most eyelids to
extend from the more compact temporal body of this palpebral
glandular system towards the nasal side of the upper eyelid.
These more isolated lobules may reach to the middle line
of the eyelid and even somewhat beyond it (Figs. 8, 9).
They lie in the loose tissue of the fornix of the conjunctiva
or & little below it on the palpebral side. The farther away
from the outer canthus, the smaller these glandular lobules
usnally are. Those found in the temporal side of the lower
eyelid seem to be of a more uniform size. Yet, there is no
abzolute rule about this.

It seems that when speaking of the palpebral or inferior
lacrymal gland, we have to include all of these separate and
g0 widely dispersed glandular lobules. Their number in the
aggregate may well reach up to 40 or more.

The structure of the glandunlar lobules is exactly the same
as thal of the orbital lacrymal gland. They differ in no
particular. Their numerous efferent ducts, lined with cylin-
drical epithelium, lead their secretion to the conjunctival sac
(Fig. 10). The statement has often heen made and
repested, that the ducts of these glands are taken up by
those of the orbital lacrymal gland around which, in part,
they are grouped, before reaching the conjunctival surface.
Whether this happens often, I cannot tell definitely in spite
of my numerous specimens; but it may ocessionally be the
case. I find, that most frequently several of these lohules
have an excretory duct in common, which runs separately from
the excretory ducts of the orbital lacrymal gland to the con-
junctiva. Snch a duct has generally & wavy course and does
not reach the conjunctiva by the shortest route ( Figs. 10 to 16 ).
The more widely separated and the totally isolsted glandular
lobules in the lower eyelid and those glands which extend in
the upper eyelid towards its middle line, must of necessity
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being arranged side by side. I may state
Mt&uemmtm-ydndxpmmemjmuﬁnl* _
generally at & more or less acute angle in a downward
so that the upper lip overhangs the orifice (Figs.

hoid Mﬁluahon in the ndjainmgﬁma. This m:li‘lthhon
¢ mﬂymdmethnon nnrfmapwmemit mayhiﬁp

eyelida above, renpectively below, the fornix oonjun :

The secretion of all of these glands, combined with

the orbital lnerymal gland, is discharged into the con-
sae and, flowing over the surface of the eyeball,
and the inner surfaces of the eyelids moist.

Yet, even a careful removal of all of this glandular tissne
not render the surface of the eyeball dry. There must,
fore, be still other glandular structures, which supply

moistening liquid, and, in reality, a number of such

- Almost without exception 1 find one such gland, consisting
2 or 3, seldom 4 lobules, near the inner canthus in the
part of the upper eyelid, or a little higher up in the con-
nur the fornix (ﬁgz 17 to 20); another one, con-
2 hhnlﬂ. find in ﬂtannnloon.iunnﬁu-ot'
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somewhat nasally removed from the palpebral lacrymal
gland.

When studying horizontal sections through the eyelids such
little glands are sometimes found, also, to lie close to the
temporal and nasal edges of the tarsus of the upper as well
aa the lower lid, and partly in the ocular conjunctiva. They
are formed of one or two minute glandular lobules. All of
these glands are of exactly the same histological structure as
those generally recognized as lacrymal glands. Their ex-
cretory ducts, from their situation, are rather short. They,
algo, are lined with cylindrical epithelium. Their externsal
orifice lies usually in the palpebral, sometimes in the occular
conjunetiva ( Figs. 23 to 25).

There is no reason, as far as I can see, why these small
isolated acinous glands should not also be looked upon us
lacrymal glands, as they differ in no way histologically from
them. The difference in size is the only one I can recognize.

The presence of these glands alone, then, could explain
why, after the operalive removal or the destruction of the
orbital and the larger palpebral lacrymal glands in the tem-
poral half of the eyelids, the surfaces of the eyeball and eye-
lids do not become dry. Itis, furthermore, clear that when
a chronic inflammation, involving the whole of the conjunctiva,
gradually leads to its shrinkage and to the consequent oblitera-
tion of the excretory ducts and secondarily to atrophy of all
these glands (and of some to be described presently), as for
instance trachoma, xerophthalmus must result.

GLANDE SITUATED IN THE TABSAL TIESUE OF THE EYELIDS,

The tarsal tissue proper of the eyelids contains two forms
of glands, namely, the so-called Meibomian glands and the
acine-tubnlar (Waldeyer) glands.

The Meibomian glands are found in the upper lid to be
about 30 in number, while in the lower lid they are only
about 20, There are, however, individual variations as
to these numbers. They are long, slender glandalar strue-
tures, somewhat resembling the pancreatic glands, consisting
each one of a central duct to which are attached numerous
round, vesicle-like acini (Fig. 28). These central ducts
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rows around it, one on the posterior and one on
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dermal eplﬂiahnm reaches inwards into these ducts £
distance, as is particularly well shown in the eyelids o

several layers of flat polygonal opithaﬂllceﬂs.
secretion which renders the lidmargins

0 retain the tear-fluid _wiﬂ:in.ﬂie

grudu]ly shortar towards both mnthi The
ly or temporally situated ones often consist only of
al duct and two or three acini.
ean find only one layer of Meibomian glands, and ¢
ments, veferring to two or even more layers, are un-
ihtedly due to oblique sections. In a general way these
run parallel to each other and af right angles to the
Yet, deviations from this rule are not uncommon

e eemnd kind of glands, the acino-tubular ones (Wald-
r), are usually drawn and described as lying solely in the
purnlpnrtofthet:m&bow (in the lower lid below ) the

n glands (Fig. 29 to 31). This seems to be their
ﬁqutlomien.orat. least, they seem to be generally
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