VI. On the (lassification and Structure of the Articulations of
the Human pody, By Robert Hunter, M.D., Professor
of Anatomy and Physiology, Andersonian {niversity.

PART 1II.

Of the Moveable Articulations. The scholastic divisions of
the articulations referred to ghove,* and the barbarous epi-
thets hy which they have ygyally been distinguished, should

* See page 174 of this vol. Of the Journal.
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for ever be discarded from anatomical science. Such classi-
fications are complex 2and unnatural, and the repulsive
nomenc‘lature so long in use, 18 only calculated. to mystify
what is clear, and to render complex what 1is naturally
simple The eleven kinds of moveable articulations described
by anatomists, may be reduced to tyo?capsular and non-
capsular; or, in other words, into those in which the parts
entering into the articulation, are comnected phy a gyno-
vial cgpgyle, and those in which a capsuylar apparatus IS
awanting. Betwixt these two clagsses, there is a broad line of
demarcation. Their structure is different, and the motions of

which they are susceptible, are executed upon different prin-
ciples. The one is complex in gstructure, and the other com-
paratively simple, In the former, motion is performed by
the gliding of smooth and free s?.lrfaces upon each other;
while in the latter, motion is referrible to the elasticity of a

connecting intermedium. The osseocus junctions of the upper
and lower limpg, are exemplifications of the first, and those of
the pelvis and vertebral column, of the second.

I think we are not warranted in making a farther general
subdivision. All the non-capsular articulations vary little
in their internal conformation; and the capsular, however
varied and dissimilar they may appear t° be, are formed omn
two principles only. T shall confine mygelf at present to the
examination of the pgpgylar articulations.

Of the Capsular Articulations. The textures that enter into
the formation of the capsular jointg, are numerocus and diver-
sified, and some difference of opinion respecting them exists
among anatomists. Some of those textures are Of primary,
and others of gecondary importance. I would call those
primary’ which are found in all the jOiIltS,' and those secon-
dary, which are confined to a few of them. The primary tex-
tures I conceive to be bone, cartilage, synovial membrane,

and ligament; the secondary textures peing confined to the

fibro- cartil ages.
11 consider bone as a primary part of a joint in the human
subject, for it constitutes the essential part of the skeleton, and

the jOintS are formed by the union of the osseous piece& The

articulating surfaces ol the osseous pigceg are beautifully
adapted to each Other, and all the other textures which enter
into the joints are arranged to suit the osseous conformation.*
AS the articulating surfaces of the bones grive the form and

*

I am aware that joints €xist in the Japyny but 1 do nmot consider this
circumstance as affecting materia]_]_y the view supported in the text: for these
joints arc fey, and in old age, the skeleton of the larynx is frequently of an
osseous character.
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character to the joints, a careful examination of these surfaces
will lead to a correct classification of these parts. These sur-
faces present less variety than might at first viewbe supposed.
They are‘all f‘ormled in one of two ways, either by surfaces,
one of which is simply convex, and the other concave, thus
constituting = gpecies of ball and gocket; or of surfaces which
form a kind of hipge-joint, and which, though concave, and
convex like the Other’ are more complicated; the convex sur-
face being traversed by = groove, and the concave by = ridge.
The greatest number of the joints are formed on the principle
of the ball and gocket, or of two smooth gurfaces, the omne
convex, and the other .oncave, and susceptible of motion in
various directions; and the others on the principle of the hinge_
joint, or what is probably more correct, Ofthe rope and pulley;
the one .bone being grooved llkel the pulley,l and the other
convex like the rope; and from this Conformatlon, Susceptlble
only of motion in two directions.

That these two kinds of articulation exist in the human
body, has been admitted by all gnatomists, and it will not be
difficult to shew that among the capsular articulations, there
are no others. No dispute can arise regarding the existence
of the hinge-joints. Their form is so peculiar that they can-
not be mistaken. But it may mot be so easy t° demonstrate
that all the other joints, varied so much as they appear t° be
in form, and possessing such different degrees of mobility,
should be of the same conformation. Their form, however,
is essentially alike. They are never formed of surfaces per-
fectly flat. One of the surfaces is uniformly convex, and the
other concave. They are thus balls and sockets. The mere

difference in degree of convexity and concavity cannot alter
essentially the nature of the articulation, any mere than the
various sizes and proportions which may be given to the geg-
ments Of a circle, can affect the unalterable properties of the
circle itself.

The limited degrees ©f mobility possessed by many OF these
joints, 1S not dependent °n any peculiarity of internal con-
formation, but on gopething seated exteriorly, == bone, liga-
ment, or muscle.  In ... of these articulations, all the
motions of which the ball and socket joint is susceptible, are
not required; barriers are therefore thrown up to restrain an
regulate their motions:?to permit those motions only that are
necessary to the functions of the part.

The articulating surfaces of the bones are covered with
cartilage, the obvious use of which is to facilitate motion.
This is effected in two ways: 1st, By the greater smoothness

which it jmparts to the grticylating surfaces; and, 2dly, By
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its elaStiCitY. The first of these properties permits the bones
to glide freely o= each other; and the second obviates the

: ] ; the local and itu-
gratlng, and ]arrlnlg, and Conseqluently : constlltu
tional” injuries which would arige, if no such intermedium
existed.

I cannot agree with Bichat, that the articular cartilages are
unossified pieces of bone.* I consider them to be distinct
organs, holding the same relationship to the bones to which
they are attached, as the enamel does to the osseous part of
the teeth. I do not mean, however, to insinuate by this com-
parison, that they are inorgaqic substances, Valrllous pheno-
mena in the living subject, disprove Such am opinion.f The

i i i has been i
arrangement OFf its fibres, besides, long ago o pointed
out py Lassone, ! and a very little examlnatlcjn wi convince
the most Sceptical that Lassone's description 18 correct.

The articular cartilages are rendered still smoother by the
synovial fluid with which they are constantly lubricated. This
fluid is secreted by the gynovial apparatus, which consists of a
thin semitransparent membrane presenting a smooth surface
which is turned to the interior of the jOiIlt, and a flocculent
one which is connected to cellular membrane, ligament, or
muscle. Whether this membrane covers the articular carti-
lages, is a point still disputed by anatomists?Gordon and
Magendie’ maintaining that it reaches no farther than the
margin of the cartilages; while many Others describe it as
continued over the cartilaginous surfaces, and forming a shut
sac containing only the synovia. I have examined the gypject
with some care, @and have no hesitation in stating, that the
opinion of the eminent physiologists now mentioned, is ill-
founded. I draw this conclusion from the following facts and

observations:
lst, The smooth and polished surfaces of these cartilages
indicate the existence of a membrane. Wherever such a

smoothness is to be found in the internal parts ©f an organ,
we trace it to the existence of a membrane, =s in the pericar_
dium, heart, brain, &c. and that the smoothness in the joints
is attributable to the same cause, is apparent from the fact,
that any section of the Cartilage cannot be made so smooth as
its natural free surface.

2dly, The bursas mucosas are jpeontestably synovial mem-
branes; yet, when enlarged and thickened by disease, they can
be removed as distinct hags.,

3dly, If a joint be macerated for three weeks or a month

*

Anatomic Gen. torn. il. D. 137. f Craigie's General Anatomy, p. 587.
. 1 Mem. 1'Acad. Roy, 1752.
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in water, and then examined, the synovial membrane will
be Clearly seen passing for some way °ver the surface of the

cartilages.
4thly, Ifajointbe laid open, and then immersed for a moment

in boiling water, the synovial membrane now rendered opaque,
can be seen extending over the whole of the more transparent
cartilage.

5thly, From inflammation, the synovial membrane becomes
thickened, and, in such cages, can easily be traced over the
cartilages. A few days ago, I dissected, 10 presence °f my
class, = knee—joint of this kind, and demonstrated the syno-
vial membrane, thickened to the extent of two lines passing
over the cartilaginous surfaces of the tibia.

From these factg, I think we come irresistibly to the con-
clusion, that the synovial membranes do not merely surround
the osseous junctions, but cover also the articular carti-
1ages, and consequently form shut sacs similar to the serous
membranes, which in many other particulars they resemble.

Although the synovial membranes connect the hones, as
well as secrete and contain the synovia, still the principal con-
necting parts are the ligaments. These important parts =re
formed of whitish inelastic fibres, which cross and intermix in

various and thus form a texture of great strength, and

ways,
well adapted both for retaining the bones in apposition, and
counteracting the forces that tend to their displacement. The

varied forms of the ligaments render a classification of them
somewhat difficult, yet they may be reduced to three kinds:
1st, the round or cord-like; 2dly: the flat or ribbon-like,
and, 3dly, the capsular o= purse-like. The first kind, form
species ©f ropes Which bind the bones firmly together. The
second are more membranous-like, and, besides connecting
the bones, protect amd strengthen = part ©f the capsular
apparatus. And the third in form of bags incase certain
joints, and thus not only unite the bones to which they are
attached, but likewise envelope and protect all the other
textures Of the articulation.

1 hOU.gh the principal use Oof the ligaments be to unite the
bones, still they serve the important purposes likewise of regu-
lating ¢ moderating their motiten. By, their grear strength
they are well adapted for binding the parts together, and their
moderating power 3T18€S gepera]]y from their attachments and
relatlxlre position t° the other parts of the joints.

Besides the textures now described, as entering into the
structure of the articulations, the intervening Jibro-cartilages
cannot be overlooked, as they enter into the formation of

some of the joints. These are bodies that possesg @ Structure



Dr. Dalziel on Hydrophobia. 391

intermediate between cartilage and ligament. They are
formed of concentric lamina?, and are uniformly thickest at
that part which is turned to the circumference of the zrticu-
lation. Some of these bodies separate completely the bones

between which they are placed, and others gply partially.
Hence a simple classification could be made. But these bodies

are so fewy, and otherwise so like each other in internal and
external conformation, that any such classification is uncalled
for.

It is difficult to agsign = satisfactory wee to the articular fibro-
cartilages. They have been Supposed to facilitate motion by
acting like friction-wheels in machinery; Put they are not
peculiar to joints susceptible ©F tBe greatest motion, o= sub-
jected to the greatest pressure. We find them only in the tem-

poro-maxillary, the sterno-clavicular, the gcromioclavicular,
the ulno-carpal, and the femoro-tibial articulations. But none

of these joints possesses the latitude of motion of the humero-
scapular, °F pressure of the tibio-tarsal articulation. They
appear to© me to serve three ,,,p05es.  1st, They deepen the
articulating sockets; 2dly, they facilitate motion py their me-

bility and elasticity; and, 3dly, they increase congiderably the
extent of the synovial surface of the joints.



