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AND PATHOLOGY OF THE EAR. 33

the nerves are most intimately connected the one with
the other. Close to the promontory several nerves
unite, such as the chorda tympani, glosso-pharyngeal,
sympathetic, &e., to which the name of tympanic plexus
has been given.

The otic ganglion, discovered by Arnold, is of a
grayish red colour, is found at the posterior and infe-
rior part of the foramen ovale, and is connected with
the trunk of the third division of the fifth by cellular
tissue; it is covered by the cartilaginous portion of the
Eustachian tube, and behind is the meningeal artery.
The whole is imbedded in fat, in which it communi-
cates with several nerves, as the pterygoid, the tympa-
nine branch of the glosso-pharyngeal, sympathetic,
&e. It divides into two branches, one going to the
nervous plexus of the tympanum, the other pass-
ing upwards 1s lost in the tensor tympani muscle.?
Its existence can at present be no longer doubted,
several anatomists, who previously searched for it in
vain,* having now discovered and described it. Some
having found it, thought it rather a lymphatic gland,
and described the nerves proceeding from it, as bands
of cellular tissue, or filaments of the dura mater.

In the human subject, the otic ganglion has been
found as large as a pea, and as small as a pin’s head ;
it does not give uniform branches. Its presence
appears to be only occasional; in eight subjects dis-
sected by Mr. Bennett, it was only found in three. It
has been found fully developed on one side, and absent
on the other; its position also varies extremely.’

? Lancet, vol. ii. p. 362. 1836-7.
+ See Medical Gazette, No. 45,
* Medical Gazette, vol. xviii. p. 690.
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AND PATHOLOGY OF THE EAR. 41

The membrana tympani is, in all the mammifera,
thin, moist, transparent, elastic, and situate at the
bottom of the meatus externus; concave externally,
and convex towards the tympanine cavity, (with but
very few exceptions).

It is obliquely situated, with respect to the meatus,
in all animals hearing well. In the mole, it is nearly
parallel with the base of the cranium, seeming almost
to form a ceiling for the tympanum. It is more ver-
tical in monkeys, dogs, cats, &c. The osseous circle,
which in man gives attachment to the membrana
tympani, forms in many of the mammifera a circular
or elliptical projection, situate within the cavity, to
the external part of which it is attached by one of its
extremities, whilst the other is free ; these are more
or less acute, according to the species, often being
supported by salient angles, which, from different
parts of the tympanum, join themselves perpendicu-
larly to these processes.

The membrana tympani is completely circular in
the mole and Indian pig; and nearly so in the rumi-
nantia. Its superior fourth is wanting in the cat and
~dog, and ifs superior half in the elephant.?

In the ornithorynchus the membrana tympani is
much larger than in any other quadruped, and is
conver on its external face.! In the mole it is per-
fectly flat. In the whale this membrane is convex
externally ; which has induced some physiologists to
consider, that the Eustachian tube acts as the meatus
externus, and vice versd.

In the membrana tympani of the elephant, muscu-
lar fibres are seen passing along the membrane in a

9 See ltard. I Geoffroi St. Hilaire.
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AND PATHOLOGY OF THE EAR. Sy

and one horizontal, the middle being the largest.
They terminate in five openings in the vestibule. In
the goldfinch the semicircular canals are nearly half as
large as they are in the otter or cat, and in the eagle
they are larger than in the horse, or in man.® In
some birds the semicircular canals intersect each other ;
this [ have seen in some dissections made by Mr. Ed-
ward Cock.

These canals exist in all reptiles, and are found in
turtles, frogs, lizards, &c. They are very large, and
almost circular in crocodiles and lizards, triangular in
salamanders, and partially so in frogs.

Fish generally have three large cartilaginous canals,
which project into the cavity of the tympanum ; they
have no communication with the sacculi which con-
tain the lapilli, although they are connected with
them.” In the spinous fishes, the three semicircular
canals unite in a common belly ; but, in cartilaginous
fishes, the posterior semicircular canal is distinet
from the others. They are larger in cartilaginous
than in osseous fishes.

In the sturgeon, these canals are encased by carti-
laginous tubes; in the triton, or newt, they are un-
protected by any surrounding bone or cartilage. In
the lamprey they exist only in a rudimentary state,
appearing as folds of the membrane of the vestibule ;
and it appears there are no cretaceous bodies in the
vestibular sac.?

The lining membrane of the canals in fishes, which
secretes the gelatinous fluid, is very vascular, and
upon it the acoustic nerve ramifies ; it is particularly

% Tod on the Organ of Hearing, p. 56.

¥ Scarpa.

' Roget, Bridgewater Treatise, vol. ii. p. 437. See also Grant












AND PATHOLOGY OF THE EAR. o

In a plate given by Dr. Roget, of the membranous
labyrinth of the lophius piscatorius, are seen three
calcareous bodies, which are each supplied by quite
distinet branches of nerves from those passing to the
ampulle.’

The otic ganglion is not large, when the external
ear is large and moveable, as advanced by Arnold,
who says, “In those animals which have very large
and moveable ears, it is even double.”

Mr. Bennett has dissected it nine times in the rabbit,
and found it double only once ; and four times in the
hare, in whom it was by no means so much developed
as in the rabbit. In the pig it is small; in the horse
and ass, doubtful; calf and sheep, well developed.
Mr. B. has dissected it fourteen times in the latter
animal, and uniformly found it present : he has also
found it in the mole and dog.*

The antennz of insects have been supposed to pos-
sess the peculiar power of appreciating vibrations.
Sir Charles Bell says, *‘they may receive an im-
pression from the vibration of air; but as these nerves
are nerves of touch, 1t cannot be sound which they
experience.” Strauss and Burmeister have each placed
the hearing in the antennze.

Insects possess not only the first elements of an ear,
such as the acoustic nerve and vestibule, but have also
thel rudiments of two semicircular canals, containing
fluid ; there is also a fenestra vestibuli closed by a
thin membrane.! These organs have been observed
in ants, flies, and other insects by Randohr, who has
found them in the common bee, situate near the base

7 Bridgewater Treatise, plate 4083,

8 Med. Gazette, vol. xix, p- 47.
¥ Comparetti.
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AND PATHOLOGY OF THE EAR. 61

The semicircular canals in some fish are very im-
perfect, forming only a rudiment; but as we rise in
this class, they become more and more perfect.  Fish
which always remain under water have no external
membrane, as those have which rise to the surface
to breathe; hence it is not found in cartilaginous and
spinous fishes.

Reptilia.—Some have a rudimentary tympanum,
containing two openings, one for the Eustachian tube,
the other corresponding to the fenestra vestibuli. The
tympanic bone is connected with the lower jaw, and
both have considerable motion. They have no
meatus externus, but some species have a membrana
tympani.

All of this class have semicircular canals, and a
rudimentary cochlea, which in some of the higher
reptiles much resembles that of birds; there is a
meatus auditivas internus, and the vestibule contains
otolithes. In serpents, a small bone is found behind
and attached to the lower jaw, which passes directly
to the fenestra vestibuli: there is a vestibule, with
fluid, nerve, and rudimentary otolithes. There are
also semicircular canals, united by a common belly ;
there is no membrana tympani.

Amphibia sometimes more closely resemble aqua-
tic, at other times terrestrial animals; dependent upon
their natural habits ; they form the connecting link
between the two classes. They have a membrana
tympani, ossicula for receiving and transmitting
sound; and also otolithes for receiving impressions
through water. The labyrinth is more or less perfect
in all of this class. The frog, behind the eye and
immediately under the skin, has a circular opening,
where a small cartilaginous body is found, connected
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