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ON ANORMAL NUTRITION

IN

ARTICULAR CARTILAGES.

SINCE the discovery of the structure and functions of nucleated cells
in plants and animals, by Schleiden and Schwann, it has become
very important to determine with precision what part the blood-
vessels perform in the functions of nutrition, growth, reproduction,
secretion, and the production of such heterologous structures as
cancer, tubercle, &c. In many of these processes there cannot
be a doubt that, whilst blood-vessels are more or less necessary,
the most important part is played by nucleated cells, which become
the agents in the formation of tissues, whether homologous or he-
terologous, as well as the really efficient organs for the extraction of
different substances from the blood, and for effecting various changes
in them as they pass through the cell and become influenced by its
development.

Perhaps there is no tissue in the body which affords a better op-
portunity for the examination of many of the changes which nu-
cleated cells undergo, in the different periods of their existence, than
that of cartilage ; f%r in it changes are continually going on during
the whole of life, such as take place at certain periﬂi? only in other
textures. Moreover, these changes in the articular cartilages in
man, are effected without any more direct communication with
blood-vessels than exists upon their surfaces; for it is only when
such cartilages exceed a certain thickness, about Jth of an inch, that
they are permeated by canals which contain blood-vessels, as oceurs
in the larger mammals. The passage of vessels through the sub-
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IN ARTICULAR CARTILAGES. 5]

absorbed,—changes which Sir B. Brodie believed to require the exist-
ence of vessels in the interior of the cartilage for their accomplish-
ment. This author, in the third edition of his very valuable work on
Diseases of the Joints, states his belief, that ulceration or absorption
of articular cartilages may take place from the action of their own
vessels, and that ulceration may arise from:—*1st, Disease originating
in the neighbouring soft parts, especially inflammation of the synovial
membrane ; 2dly, it may depend on a morbid condition of the car-
tilage itself; or, 3dly, on a chronic inflammation of the surface or
substance of the bone with which it is connected ; 4thly, it may be
the result of a peculiar alteration in the condition of the canceﬁﬂus
structure of the bones, which is met with in young scrofulous per-
sons.” In his additional notes on ulceration of articular cartilages,
Sir B. Brodie states, that he has not been able to satisty himselt as
to the exact nature of the ulceration resulting from inflammation of
the synovial membrane; and then, referring to cases of inflammation
of the synovial membrane, in which ulceration begins in the centre
of the cartilage, he states that of such cases neither Mr Key’s hypo-
thesis, nor any other, affords any reasonable explanation. Of the
degeneration of cartilage into fibrous structure, he remarks: “ I have
no doubt that it often exists where it is never followed by ulceration ;
but I am also well assured that, in many other instances, it precedes,
and, in fact, forms the first stage of the disease.”

Mr Key' describes three forms of ulceration of articular cartilages
accompanying respectively acute or chronic inflammation of the joint,
or strumous disease of the bone, as well as ¢ that in which the struc-
ture appears to undergo a change in its organisation, independent of
foreign agency.” In three of these conditions, he says, ¢ the car-
tilage is not absorbed per se, but through the agency of a struc-
ture, probably evolved for the special purpose c-fg completing that
Erocc;fs;.” and the fourth is ¢ the resuft of disorganisation of tex-

ure.

Mr Key* states :—* The absence of all action in the cartilage, and
a total want of vascularity in those parts where ulceration appears to
be most active, were the circumstances that first led me to look for
some agent in the work of ulceration.” This statement occurs in
speaking of ulceration caused by inflammation of the synovial mem-
brane from wounds. Mr Key believes that the highly vascular
membrane which covers the cartilages of such joints causes ulcera-
tion to take place in them, and that it progresses in proportion to the
amount of the inflammation and the vascu]arii;y of the newly-formed
membrane. And yet, in his further remarks® on uleeration result-
ing from inflammation caused by wounds, the same author adds :—
“In these cases the cartilage 1s found often to be extensively de-

! Medico-Chirurgical Transactions, vols. xviii. and xix.
* 1bid, vol. xviii. p. 235. 4 Lbid, wol. xviii. p. 148.
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the free surface, that “ the cartilage is often previously swollen and
softened,” and that “more than one form of the ulcerative process
may sometimes be observed in the same articulation.”

Mr Toynbee states :'—*% The investigations of Sir B. Brodie, Mr
Mayo, and more recently of Mr Liston, leave no doubt, that in some
diseases to which articular cartilage is subject, blood-vessels are dis-
tributed throughout its substance.” He speaks also of researches
which he has made upon “those morbid states of articular cartilage,
in which blood-vessels are prolonged into its substance, and upon the
manner in which the vessels are introduced into 1t.”

Henle says, that cartilage is neither liable to inflammation nor
hypertrophy, and that atrophy depends on a want of nutrition from
diminished vascularity of the neighbouring textures. He and Mandl®
agree in the view that the changes to which cartilages are subject
in diseased joints, depend on maceration in the pus, altered synovia,
&e. M. Richet, Prosector to the Faculty of Medicine of Paris, takes
a similar view,® and even says, that portions of cartilage are not un-
frequently met with in joints in a very advanced stage of disorgan-
isation, retaining all the chemical and physical characters. He pro-
Euses that the terms inflammation and uleeration of cartilage should

e rejected, and replaced by the phrases, softening, wearing, “usure,”
and erosion; and shows that cartilage may be softened, reduced to
a fibrous state, or even totally disappear in joints, which certainly
cannot be called healthy, but which sometimes present little or no
symptoms of derangement during life. M. Richet’s reviewer® in 1846
says: “It is indisputable that cartilage is frequently removed by the
action of the adjacent tissues, without itself having any active partici-
pation in the process.”

Professor Goodsir attributes the removal of texture in ordinary
ulceration to the formation of nucleated cells, which take up, during
their growth, the materials of which the surrounding parts are com-
posed. Speaking of ulceration of articular cartilages,” he describes
a gelatinous or a false membrane on the surface, both consisting of
nucleated particles, intermixed in scrofulous disease with tubercular
granular matter, and in simple inflammation with fibres and blood-
vessels. e was the first to point out that the cells of the cartilage
““ become larger, rounded or oviform, and instead of two or three
nucleated cells in their interior, contain a mass of them. At the ver
edge of the ulcerated cartilage the cellular contents of the enlarged
cartilage corpuscles communicate with the diseased membrane b
openings more or less extended. If a portion of the false membrane

! Philesophical Transactions, 1841, Part L., p. 172,

2 Mandl—Manuel d’Anatomie Générale, p. 381.

9 Recherches pour servir 4 I'Histoire des Tumeurs Blanches, (Annales de
la Chirurg, Francaise et Etrangéve, Mai, Juin, 1844.)

4 British and Foreign Medical Review, vol. xxi. p. 136.

* Anatomical and Pathological Observations.
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ing of a metal roof upon him. Has always been a stout healthy man, though
of intemperate habits. Ten or twelve years ago he injured his ankle on a
stone before his door, but it is not known whether he fell. He was confined
to the house at this time for three weeks, and was attended by Dr C. of this
town, who does not recollect the occurrence. Five years ago, when at his usual
work, at the gas-works, he was much hurt and scalded about the head and
shoulders, by the bursting of a boiler, but his knee was not injured. He com-
pletely recovered from these injuries, and was in good health, at his work, at
the period of occurrence of the accident which caused his admission. He never
suffered from lameness, or made any complaint regarding his knee.

Amputation was performed in the thigh—the posterior flap sloughed, and
the patient died from exhaustion on January 3, 1849. The body and sound
limh were not examined.

On opening the knee-joint of the amputated limb, a quantity of blood was
found, which had evidently escaped from vessels lacerated by a fracture sepa-
rating the articular surfaces of the tibia. After washing away the blood, the
surface of the cartilage on the upper part of the internal condyle of the femur,
was found considerably elevated, reddish in colour, and presenting a covering
of fibres attached at one end to cartilage, apparently healthy, and projecting
into the joint by the other. This was over an extent of surface which could
be covered with a sixpence, whilst at a little distance, and directly upon the
trochlear surface of the femur, one-fourth of an inch distant from the edge of
the cartilage, an irregular excavation was found, of the size of a split pea. The
edges of this excavation were loose, and overhung its bottom, the deepest part
being covered with a thin layer of apparently healthy cartilage, and the whole
exposed surface reddish in colour, and split into fibres as in the spot before-
named. The internal portion of the articular surface of the patella, and the
central part of the vertical ridge separating this from the external part, were
covered with cartilage in a similar state of disease. Here, however, there was
neither excavation nor elevation of the diseased part ; but, as in the other two
diseased spots, the greater part of the disease was separated from the edge of
the cartilage by a distance of one-fourth of an inch, oceupied by the last-named
substance in a perfectly normal state.

Microscopic Eaamination.—ortions of cartilage removed from the attached
surface, in the regions affected by disease, and elsewhere, present a series of
elongated cells, containing nuclei or other cells, placed vertically to the surfaces
of the cartilage, and varying in length from 4};th to th of an inch. These
cells, and the hyaline substance in which they lie, differ in no respect of struc-
ture from perfectly healthy cartilage.

Sections taken vertically at the diseased parts, show healthy cartilage at the
part near to the bone, but, on proceeding towards the free surface, numerous
rounded, oblong, or oval cells are found, varying in length from j5th to g35th
of an inch, and in breadth from 5};th to &5th of an inch. The smaller ones
contain three or four irregularl rounded or oblong eorpuscles, and many of
the larger ones sixty or eighty similar bodies. These corpuscular nuclei vary
in diameter from -ﬂ:gath to zo5sth of an inch, and the larger ones contain
small nucleoli. At the same part the intercellular substance is split into large
bands, which, on arriving at the surface, are sub-divided into others, varying
in breadth from g};th to 575;th of an inch, and all possessing the glistenin
and granular appearance of other parts of the hyaline substance—(Fig. 1.
The cells above described are found in the substance of the larger bands into
which the intercellular substance has been split ; in some places their walls
are indistinet; in others altogether imperceptible, the nuclei in the last-named
places heinispread out in the texture, and either preserving the size and ap-
pearance which those within the cells present, or they are enlarged and seen
to consist of a cell wall, containing a nucleus—(Fig. 1I.) The whole texture
at the diseased parts is of a reddish brown colour, and considerably darker than
healthy cartilage.
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inent, the urine became much less in quantity, and of sp. gr. 1:024, but diarrhea
came on with extreme prostration, and he died on December 22, and was re-
moved to the dissecting rooms, where the disease of the cartilages was discovered.

This patient walked perfectly well on his admission into the hospital, and

made no complaint whatever of his knee. He stated that in his usual occupa-
tion of building dry stone walls he had been much exposed to cold and wet.
About ten weeks previously, he fell into a quarry thirty feet deep, and “ injured
his thigh and shoulder, which confined him to bed for a short time, but he was
able to go about during his recovery ; and, within a fortnight, to leave Fife-
shire (where the accident happened) for home.”
_ * Ezamination of Left Shoulder—The scapula presents two vertical fractures,
one separating the glenoid cavity, and the coracoid process from the body, the
other removing the acromion and a portion of the spine. The fragments are
only slightly displaced, and very firm union has taken place. On the same side,
five ribs below the first show a united fracture about the middle of each.. The
first rib, the humerus and clavicle show no trace of injury, but both clavicles
were removed with difficulty at their sternal ends, owing to dense fibrous tissue
around the articulations. -

Examination of Left Knee-Joint.—The femur has its surface covered with
healthy cartilage thronghout. The central part of the external glenoid cavit
of the tibia is evidently raised over an extent of surface equal in size to a small
horse-hean. The swelling is highly elastic, and fluctuates indistinctly. Tt
has no abrasion of any kind on the surface, but close to its edge, at the part
looking towards the central and posterior part of the joint, there is a fissure
extending backwards and inwards for one-fourth of an inch. The fissure is also
obligue in relation to the surface, for, in passing down towards the bone, it in-
clines from before backwards and outwards. It lodges a fibrous mass, which is
adherent to the posterior lip of the fissure, and projects one-tenth of an inch
beyond the surface. At its ends, the fissure appears limited, but from the an-
terior one, an indistinet depression leads forwards for two lines, bounding the
raised part, and appearing like a trace of a healed fissure.

Two sections were carried through the external condyle of the tibia, from
before backwards, perpendicularly to the surface of the eartilage, one passing
through the centre of the raised portion, the other by the internal side of the
fissure. These sections removed a portion of bone and eartilage, half-an-inch
broad, of which the lateral surfaces are delineated in Figs. I11. and IV. On
both these sections the bone presents an even and perfectly distinet plate of
compact tissue, from one-tenth to one-fifteenth of an inch in thickness, where
it is in contact with the cartilage. The first section (Fig. I11.), shows the car-

‘Fig. T,

Fig. TIL.—Appearance of the cartilage and bone on a gection thirategh i tion on
the W E{M ﬂ:ﬁwfgtﬁﬁ:ﬁﬂuﬁmi& x;, an!:ﬂ'ar, m wacﬁoriredgc- A

» IV — Appearance of a see pavailel to the former, and & it t
riory Py posterior, edge ; c, tuft of fibrous tissue projecting from. m}mﬁ-:.mh ke i B

I






IN ARTICULAR CARTILAGES. 13

the fissure passing through them. Proceeding from the surface of such sec-
tions, the cells parallel to it are found but little changed in their characters,
except in the immediate neighbourhood of the fissure ; lower down, there
are—Ilst, large rounded or oblong cells, containing large nuclei; 2d, rounded
patches of cells, which measure }yth of an inch by 1+'55th, and contain nuclei
or granules, the patches being 5l5th of aninch long, by »}5th broad ; 3d,
small cells spread out in the texture, which has now, in the vicinity of the fis-
sure, become distinctly split into bands and fibres, though nearer the surface
it is granular and hyaline. Proceeding upwards from the bone, similar changes
are seen, the lowest cells being in perpendicular groups, then enlarged and dis-
tended with small cells or corpuscles ; whilst, nearer to the fissure, these are
found mixed with the texture. The intercellular substance, also, is hyaline and
mottled near the bone, then striated, and, at the fissure, split into bands and
fibres as on its opposite side.

Wherever the small cells or nuclei, which measure from g;;th to +%;th
of an inch in diameter, are set free, and do not present their usual irregular
outline, with their glistening and homogeneous appearance, they contain the
irregular granules shown in the cells in Fig. VII., and, in that case, are almost
always found in a dark and indistinet fibrous texture, which becomes so much
darker and shrivelled, on being subjected to the action of a very weak solution
of creasote, that the cells can then be seen with great difficulty.

On examining the general structure of the part not evidently thickened, as at
Fig. 1V..d, the horizontal arrangement of cells at the surface, and of vertical
ones in the deeper part, are as distinet as in the most healthy cartilage, the
cells themselves, and the hyaline substance, being also quite healthy. Even in
the elevated parts, no change is noticed for some distance, except that the cells
become less numerous and less regularly arranged in the tissue ; a few are
Fuu]?ded or oblong, and increased in size, so as to measure z}5th by »1;th of an
mnci.

Left Patella—Externally this bone is of the usual shape and size, but its
articular surface is convex from above downwards, especially on the central
ridge, and to the outer side of this ; passing from without inwards, it is at first
straight and then excessively convex, as shown in Fig. VIIL, representing the
]ap fgu.rauce of a section, carried horizontally through the middle, on the npper

1alf.

Fir. VIIL

Fig. VIII.—Horizonial section theowah the centre of the patella, shown on the upper half; a, inter-
nal edge; by soft and spongy part; at ¢, the cartilage is soft and spongy in the middle of its thick-
LR,

The cartilage has a granular appearance on the surface, especially on its ex-
ternal half ; and, on heing placed in water, a number of short fibres float from
1t and give it a villous a pearance. The whole surface has a finely striated
appearance from above downwards.

_ Microscopie Examination.—The processes projecting into the interior of the
Joint, consist of bands of fine fibres, separated from each other at their free ex-
tremities, and only recognisable, as formed of hyaline substance, by tracing
them to their attachment to the cartilage. Small elongated nuclei are visible
amongst the fibres, and running in the same direction—(Fig. IX.) There are
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middle of the thickness of the cartilage. The part of the suirface which corres-
ponds to it, is granular and reddened, and is at all points far distant from the
edge of the cartilage.

Fig. XI.

Figs. XI. and XIT —Vertical seetfons of cartilage from the surface of the patella  a, free surface.

Remarks—This was the case of a man, who, though walking
about without any lameness, up to a f'urtnight previous to his death,
had considerable disease of the cartilages of the patella and left tibia,
involving, in some parts, nearly the whole thickness of the structure.
There can be no doubt, therefore, that disease may go on to the com-
plete removal of portions of articular cartilage in the centre of a joint,
without any symptoms whatever ;- and, it is probable, that the whole
of the cartilage might be so removed, were it not that other structures
generally become involved in the disease. When it is considered that
cartilage belongs to the simplest class of textures,—that its functions
are mechanical ones—and that it is not furnished with nerves, these
facts are not so surprising as they would otherwise appear. The
fact of the existence of actual disease, in the two cases now related,
1s certain, from the changed condition of the structure. In the en-
larﬁlement and crowding of the cells with corpuscles, and the splitting
of the hyaline substance into bands, this case resembles the former, but
here, ﬁgmus tissue, in some parts absolutely incapable of being dis-
tinguished from that of ligaments, was formed by the splitting of the
hyaline bands, whilst the nuclei of many of the cells were destroyed
by being converted into granules. These granules were not affected
by acetic acid, by the copious application of liquor potasse for four
hours, nor could they be seen to undergo any change on the addition
of ether. In cells further advanced in disease, there are large glo-
bules of oil, but the granules are irregular in their outline, though
like oil in other respects. Probably they constitute one stage in the
conversion of nuclei into oil. In most parts the disease appears to
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In the articulation between the rows of carpal bones searcely any cartilage
"remains, and the bones are more or less firmly united. Part of the head of the
os magnum has broken away and adheres to the scaphoid.

The bones in the upper row separate readily, and are still covered with car-
tilage on their op usecf surfaces ; those in the lower row also separate easily ;
the cartilage of their opposed surfaces is removed, and in its place there is a
soft fibrinous mass. The carpal end of the fifth metacarpal bone, and the lower
part of the unciform, have been removed, and a mass of granulations covers
their ends. '

The carpo-metacarpal articulations open easily. The articular surface of
the trapezium for the metacarpal bone is covered with cartilage, and appears
healthy. Scarcely a trace of cartilage exists on any other bone, but the arti-
cular surfaces are covered with a soft granular exudation. The metacarpal
bones are bare where they are opposed to each ether, except the adjacent sides
of the third and fourth, which are covered with cartilage. The inter-articular
ligaments are enfire and still very firm,

Microscopic Examination.—The cartilage on the lower articular surface of
the radius (Fig. XIII.) presents a series-of rounded cells 755th to 55th of
an inch in diameter, which lie in rounded clusters of the diameter of about
=5th of an inch, and are in some places bound together by a mother cell ; in
others, they are much further apart. They contain a number of irregular gra-
nules of various sizes, as represented below. In other places, there are large
rounded patches, 515th of an inch long and 5 !lsth hruag, granular in appear-
ance, and presenting traces of former nuclei. There are all sizes of the patches
below the measurements given. Besides these, there are rounded cells of the
sizes of the patches, containing a number of irregular and glistening corpuscles
measurin% agoth to tg55th of an inch. Some of these corpuscles contain a
number of granules. Many of the sections taken from these parts present a
remarkably beautiful appearance, showing, at one part,small rounded cells with
granules in their interior ; further on, similar EEI.FB, considerably -enlarged, but

still containing a few small granules; and, nearer to the surface, a further en-
largement occurs—the granules disappear—the cells become mottled, and many
are seen to have burst and discharged their contents. These changes are shown
in the section represented in Fig. XIV.

Fig. XIIL Fig. XIV.

H%Iﬂl. and XIV,—0blique sections of cartilage the radius and semilunar bones, showi
F:&; 1L, clusters of cells, with granules and gran patches; in Fig, X1V, the distension of
cells, and the destruction of their granules as they come to the surface.
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covering the end of the fifth metacarpal bone and of the unciform; is full of
remarkably beautiful fusiform nucleated cells and blood-vessels. The fi-
brinous-looking mass covering many of the surfaces from which the cartilage
has been removed, consists of fusiform cells splitting up into fibres, and plastic
cells (Bennett). Where the mass is more distinetly fibrous, it is mixed with
corpuscles, which are preeisely similar to those found in other parts, as con-
tents of cartilage cells. It may be noticed, that though the surface of the tra-
pezium for the first metaua:ipu] bone appears healthy to the naked eye, the
cells on the surface are opened out, as is represented in Fig. X1. They are very
large, some contain granules, and others are empty or contain a shrivelled
nuclens. The deep cells of such parts are enlarged and full of the usual cor-

puscles.

Remarks.—This disease was the result of injury occurring in a
serofulous constitution. Large portions of the articular cartilages
of all the joints about the wrist were removed, and anchylosis had
commenced, but the removal of the limb was necessary to save the
patient’s life after the attack of erysipelas. The microscopic exami-
nation showed that the cartilage ?ntl suffered from similar changes
to.those in the former cases, though, in this case, they had been more
rapid in their progress. The appearances of sections, in many parts,
exhibit such remarkable changes in the characters of the cells in
different periods of their existence, as to prevent their recognition
without tracing them from one stage to another. In very few places
was the hyaline substance converted into fibres, owing probably to
the rapid molecular disintegration going on in it and in the cells.
On one articular surface, the disease was evidently going on in both
the superficial and deep parts at the same time. The corpuscles set
free and enlarged, give to the texture the appearance of temporary
cartilage, and when this is considered, tugctlller with the fact of the
thickening of the deep cells, it is important to inquire whether the
calcareous matter in anchylosis may not be occasionally deposited in
portions of articular cartilage so changed, as it is in the primary for-
mation of bone.

Oeservamion IV.—0ld Disease and Anchylosis of the Bones of left Tarsus—
Extensive Disease of the Cartilages of both Knee-Joints—uno Disease in the Hip
or Ankle Joints—Death from Fever.

The patient, A. F., et. 68, died of fever in the Royal Infirinary on February
14, 1849, and was brought to the anatomical rooms. The body was that of a
strong muscular man—the second toe of the left foot had been removed hy
operation. His history has been collected from his former medical attendant,
and from persons who have known him for fifteen or twenty years,

He was employed as a shop porter, and when so engaged, ten or twelve years
ago, he thrust a nail into the plantar surface of the left foot, by treading on
Eart of an old cask ; suppuration and caries followed ; he was confined to the

ouse for twelve months ; the second toe and portions of several other bones
of the foot were removed, and the wound healed up. Not being able to carry
on his usual oceupation, he sat at a stall and sold fruit for some time, and then
resumed his occupation as a common porter, and continued it until four days
previous to his death. He was generally known, partly from his dissolute ha-

C
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raised above the level of the cartilage in a cirenlar spot, and is bare or covered
with a thin membrane ; behind this, the cartilage is at first thin, but gradually
increases in thickness, until at about the middle of the condyloid surface it is
1sth of an inch thick, again becoming thinner in proceeding backwards,

Right Tibia.—The cartilage of the internal glenoid cavity is apparently
healthy behind, but soft and velvetty in front. One-fourth of an inch distant
from its anterior part, there is a spot of the size of a split pea, in the centre of
which the bone is bare, the cartilage adjacent presenting a number of fibrous
processes. The cartilage on the external glenoid surface appears healthy, ex-
cept in front and internally, near the attachment of the anterior extremity of
the semilunar cartilage, where the surface is raised about {;th of an inch over
a rounded spot of the size of a split pea; and again, at the posterior part, where
there is a depression which would hold half a split pea. At the bottom of this,
there is a semi-transparent membrane with a puckered appearance on the sur-
face; near this spot, there is a slight velvetty appearance on the cartilage, as
well as on the semilunar cartilnze. Near the depression, there ave three dis-
tinct fissures, each of about half an inch in length, and with a stellate arrange-
ment. .

The semilunar cartilages are flocculent on their thin edges, and the external
one is of like character on its surface, at the part corresponding to the depres-
sion. In other parts their surfaces appear healthy.

Mieroscopic Examination.—The fibrous processes on the patella, one-eighth
to one-fourth of an inch long, consist of large and small, flat, and glistening
bands, which are split up at their edges and free extremities into fibres of dif-
ferent sizes. Some of the bands are finely striated, many have large masses of
hyaline substance interrupting their continuity, or stuck upon them, as repre-
sented in Fig. X. At different distances on the bands, there are perfectly regu-
lar oblong cells of different sizes, usually »1;th of an inch by ;i,th. They
contain a small finely granular nucleus, or a larger and more distinctly granu-
lar one. The cells are in considerable quantity only at those parts where the
bands show hut little tendency to split ; where there is a distinet splitting, the
cells are far apart, appearing to be destroyed by the splitting, or converted into
the glistening masses on the fibres. At all the deep parts of the section, the
cells and hyaline substance are lhiealthy; but, on advaneing towards the surface
the cells become rounded, much enlarged, and filled with corpuscles, which are
discharged upon the surface or mixed with the tissue, At the free edge, the
nyaline substance breaks up into bands and fibres at a very definite point, and
there are found in the bands the large nucleated cells before-named and fig-
ured in Fig. V1., or nucleoli spread out in the tissue, and amongst the fibres a
multitude of small, elongated granular cells, as shown in Fig. VII. The dense
and white portions at the circumference show traces of the superficial cells
opened out; but, in most parts, the cartilage is converted into fibrous tissue,
of which the fibres run horizontally. All stages of this transition can be seen
in different parts ; whilst in all, there is a notched and very definite margin to
the less changed hyaline substance, the notches being the result of the opening
of cells on the surface.—(Fig. XVI11.)

On the femur, the projecting processes are of similar churacters to those on
the patella ; many containing lIjua.rg»a- and bright nucleated cells ; others are
striated and split at their edges and free extremities into fibres undistinguish-
able from ordinary fibrous tissue. Such bands contain numerous corpuscles
inmany places. These measure 5455th bjfﬂlwth of aninch, They are granu-
lar, in some places; in others, surrounded by an indistinet cell wall, and they
are not to be found where a complete conversion into fibres has taken place.

The cartilage, exposed by both sections through the articular surface of the
femur, is healthy in one or two small spots only ; in other parts, the deep cells
are enlarged, measuring, in many places, sksth by 5l;th of anineh, and still
nearer the surface, o45th by s44th of an inch, ’lrlmy are full of corpuscles.
Similar corpuscles are seen in” patches, in other parts, as shown in Fig. XV,
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scribed, consists of dark fibrous tissue, the fibres of which run horizontally, and
yet form a short fringe on the surface by their loose extremities. Acetic acid
renders the fibres transparent, and brings out a series of nuclei, running in the
direction of the fibres, as shown in Fig, XXI. and XXI1I. Where this tissue
joins with the cartilage, the discharged corpuscles of its cells can be seen, in
all stages of elongation, to become mixed with the fibres, or actually converted
into them. The elongation can be observed in almost every preparation (Fig.
XXII1.); and there seems the best reason for believing that the nuclei are the
changed corpuseles of the cells. The raised portions of bone present nothing
remarkable.

Fig. XXI. Fig. XXIIL.

Fig. XXI.—Fibrous tissue from the surface of the cartilage.
Fig. X XII —The same, acted on by acetic acid. *
Fig. XXIII.— Fibrowus mass, with corpuscles elongating from the surface of the left femur.

The horizontal layer of cells, from the central _ﬁgcart of the internal glenoid
surface of the tibia, has been removed, and the surface presents a number of ex-
cessively transparent hyaline bands of all sizes, projecting free into the cavity.
Where these are attached to the hyaline substance, there are elongated, open
spaces, indicating the original position of cells, which have caused the splitting.
—Fig. XXIV, Still deeper, are large nucleated cells, or cells crowded with

uscles ; whilst, near to the bone, the cells are of their usual form and size,
gﬁ? the hyaline substance is healthy. Near the edges of the.surface, and

. where the cartilage is still dense, the horizontal layer of cells is still to be scen,
but its most superficial cells are enlarged and separated at a considerably in-
creased distance from each other (Fig XXV.), the deeper parts being healthy.
The cartilage avound the spot of bone which is bave, is split in the usual way
into fibres and hyaline bands. .

Fig. XX1V. Fig. XXV.

~ of the tibia, showing the splitting into fibres on the sur

.  XXV.—Changes. in the superficial cells, near e edge of the internal glenoid cavity; a, free

‘E;% XXIV.-—Vertical section from the cartilage of the central part of the internal glenoid cavity
Fig






I[N ARTICULAR CARTILAGES. iz 25

Fig, XXVIII,

Fig. XXVIIL—Section of the semilunar cartilage near the internal edge, deeper than the fibrous
processes.

vetty patch, three-fourths of an inch long and one-third broad. The trochlear
surface has a similar patch above and outside. The changes of the cells, and
the splitting of the hyaline substance, are of the usual kindsin all the diseased
arts.
- The external glenoid cavity of the tibia presents a large oblong patch of
velvetty cartilage internally and posteriorly ; but this does not extend to the
edge;—the other parts are healthy. The diseased portion has lost its super-
ficial cells; the deeper ones are enlarged, distended, and some have discharged
their corpuseles into the fibrous mass on the surface, whilst the parts next to
the bone are healthy. On all parts of this surface there are octohedral erystals,
insoluble in acetic acid ; and here and there a rhombic and imperfect crystal,
soluble in the same acid. The cartilage of the internal glenoid ecavity is
healthy near the circumference, but similarly diseased to the external one at
the central Fart.
u

The semilunar cartilages have in a few places undergone similar changes to
the opposite ones.!

Remarks.—This was an instance of extensive disease on every
articular surface of both knee-joints, oceurring in an individual who
carried the heaviest burdens, without inconvenience, up to four dﬂ.}}lvs
previous to his death. The disease affected every cartilage in the
right knee-joint to a greater extent than those in the left one, owing
probably to more weight having been thrown upon the limb of that
side, as the result of the previous disease of the left foot. Every-
where the disease commenced on the surface, and at the central
parts of the cartilages. On all the surfaces, the hyaline substance

! 1 have to express my warmest thanks to the medical officers of the Royal
Infirmary for their kindness in affording me every facility in the examination
of the cases under their care on all occasions. It is right to state that I alone
am responsible for the selection and statement of the facts.
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caleis and scaphoid show parts covered with cartilage, which appears healthy
—aothers with cartilage which is riddled with openings, exposing the bone ; or,
with patches of diseased cartilage here and there,—and others, which present a
rough and bare surface of bone. The bone is soft and spongy, and its head is
the part most diseased.

Os Calcis—The surfaces for the astragalus are similar to those to which they
are opposed, but the parts from which the cartilage has been removed are
coverev? with a soft and closely adhering gelatinous mass, The surface for the
cuboid presents an opening, as large as the point of the little finger, leading to
alarge cavity in the anterior part of the bone, containing a reddish gelatinous
mass, in which are spicula of bone. The posterior part of the bone is dense,
and appears healthy.

Cuboid.—The posterior surface is covered with the soft pulpy mass, and it
presents an opening, which is of the size of a small pea, and leads into the
softened and spongy substance of the bone. The cartilage of the anterior sur-
face is entire in the centre, but reddened and abraded at the edges. A few
patches remain on the internal surfaces, which are separated from the scaphoid
and external cuneiform bones by the gelatinous mass,

The seaphoid bone is rough and bare on its non-articular surfaces, and the
articular ones in front are covered with cartilage, which is abraded at the ridges
separating them,—the surface behind presents no cartilage, at two reddish and
irregular spots, where it is covered with a soft and vascular membrane, The
bone appears but little changed.

The cuneiform hones are all bare, soft, and spongy, below and in front. Their
articular surfaces are covered with cartilage, which appears healthy.

The metatarsal bones appear healthy at their tarsal extremities, except the
first and second, which are carious below and behind. The shafts are healthy,
and the heads are covered with cartilage, which is very thin at the plantar edge
of the surfaces in all the bones, whilst the head of the first is denuded of carti-
ldge in several parts, especially at the lower edge. The cartilages of the pha-
langes appear healthy.

Microscopic Examination—The soft-reddish mass, covering the bones, is com-
posed of fibres, fusiform cells, and plastic cells, with a few irregular, rounded,
and nucleated cells up to 14;5th of an inch in diameter (Fig. XXIX.) ; or, of &
molecular mass, containing a few shrivelled granular cells, and granules of oil.
Tl}e soft mass in the interior of the diseased bones is granular, and contains
primitive filaments and plastic eells (Bennett)—(Fig. ﬁ}{}{l .)  When acetic
acid is added to the fibres, it partially dissolves them and leaves a granular
mass. It causes contraction of the plastic cells, and shows their granules more
plainly—(Fig. XXX.)

Fig. XXIX, Fig. XXX. Fig XXXI.

boﬂ}" XXIX.—Filires, with fusiform, plastic, and nucleated cells in the soft mass covering the direased

Fig, XXX.—The fibres and plastic cells after the action of acetic acid,
Fig. XXXI.— Molecules, faity granules, and plastic celle, from the interior of the diseased bones.

The cartilage on the surface of the astragalus for the tibia is healthy, except
at the edges: all the other cartilages are affected with disease of similar charac-

n
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row of the tarsus are so spongy as to cut like cheese, the djsease in the car-
tilage appears to have gone on to the greatest extent on the surface,

g, XXXV ; Fig, XXXV

Fig. XXXIV.—Vertical zection of Inoge cartiloge on the posterior suvfuce of the third cuneiform,
bone, showing the superficial cells enlarged, and containing fat globulis and granules.

Fig, XXXV.—Ferfical seelion of the carfilage on the anlerior surface of the cuboid bone, showe-
ing 51.; enfargement and bursting of the deep cells, and the glvo-nucleatod membrane, with ils

nipple-like processes on the surfuce.

- Remarks.—There seems good reason to believe that this disease
commenced in the bones of the second tarsal row,—that it involved
the cartil and the other bones in its progress,—and that it was of
long standing. The changes in the structure of the cartilage were
of a similar Eﬁmracter to those deseribed in the foregoing observations,
whilst the occasional conversion of the nuclei into fatty granules and
globules was perfectly shown. It is remarkable that so many of the
cartilages should have been attacked on their free surface, whlst they
mvereﬁesbunes so seriously diseased. The formation of the fibro-
nucleated covering of the diseased cartilage was shown to take place
by an actual conversion of the texture of the cartilage into it, whilst
it was as evident that the membrane was not present until the changes,
which are essential for ulceration or rapid absorption, had actually
taken place; and, therefore, that the membrane was rather the ve-
sult than the eause of these processes, Not the slightest attempt at
anchylosis had taken place, for the disease continued extending in
the bones after the destruction of their articular surfaces and cartil-

, and was obviously of such a nature that it could not have been
cured without the occurrence of a very material change in the nutri-
tion of the diseased parts.

Ovservarion VI,—Serofulous Discase of the Elbow-Joint ; Uleeration and com-
plete removal of large portions of the Articular Cartilages ; Partial Anchylosis ;

Lrysipelas ; dmputation ; Recovery.
Win. Howitt, wt. 23, farm-labourer, admitted into the Aberdeen Royal In-
Airmary, under Dy Keith, on March 19, 1849, for disease of the elbow-joint,
|
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Fig. XXXVI. Fig. XXXVIL.

Fig. XXXVI.—Fibrous lissue and scatlered cells from the soft mass on the arlicular surfuces.
Fiz. XXX VII.—Tha same fibrous tizsue, afler the astion of acetic acid.

cells, and spicula of bone. The last-named elements constitute the soft, red-
dish, and vascular mass foynd on many parts uniting the opposed bones. The
texture of the bone at such places is exceedingly soft, and has no defined sur-
face, but its cells appear to be opened up, and spicula are found projecting into
the soft mass, so that it is scarcely possible to obtain any portion of the fibrous
mass from the surface without spicula. The vessels appear to spring from the
bone. They render the mass excessively vascular, but wherever the carti
cells remain in a hyaline substance, no vessels ramify amongst them, though
the part is of a brownish-red colour, as in case No. 1., where there were no
_blood-vessels except at a great distance. In some parts, the fusiform cells are
very numerous, and amongst them are nucleated cells of different sizes, round-
ed, irregular, or caudate, and blood corpuscles.

Sections from the thickest portions of the cartilage of the humerus, ulna,
and radius, show cells near to the bone, of nearly healthy character; but in
the greater number of places, even these cells are enlarged, rounded, and con-
tain corpuscles, of which the mean size is th by s45th of an inch,
the cells themselves measuring s45th by g4sth of an inch. On approaching
the surface, the enlarged cells are seen to burst and discharge their corpuscles,
which are found in a finely granular gelatinous mass. Many of the corpuscles
are seen considerably elongated, and others become gradually lost in the fibrous
tissue found in meny parts on the surface. In a few places the hyaline sub-
stance is split into bands and fibres on the surface, as was more perfectly seen
in case [V.—(Fig, XXXVIIL) |

Fig. XXXVIII.

Fig. XXX VI — Vertical section of the cartilage of the humerus, showing th It.'hml g in the oells
and the elongation of the corpuseies. ; il VST San
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a distinet epileptic fit on April 18th, and another imperfect one on the 26th, in
which she died. A complete account of her symptoms, and of the characters of
the cancerous and other disease, will be given in another paper.

In the post-mortem examination, made in the dissecting-room, correspondin
portions of the ventral and dorsal aspects of the right ilium, half-an-inch dis-
tant from the anterior superior spinous process, were found uncovered by perios-
teum, over a space as large as a half-crown piece. On these spots there were
cancerous deposits as laxge as the halves of a large walnut, by the sides of which
there were numerous small nodules on the bone ; whilst, under the deposits,
the bone was rough but presented a plane surface. Behind the trochanter
major of the right femur, a similar deposit was found, lying also on rough
bone, not covered by periosteum. In all these parts, the deposits of cancerous
matter appeared to have taken place in the substance of the periosteum, or be-
tween it and the bone, and their histological characters were those of the larger
" masses found in the different organs.

In the substance of the right psoas muscle is another extensive and elongated
deposit, lying upon the transverse processes, and the sides of the bodies of the
second and third lumbar vertebree, which are not eovered by periosteum at the

rts named. The right articalating processes of the second, third, and fourth

umbar vertebra are considerably enlarged, but their texture is dense, with
the exception of the npper articulating process of the second, which is infiltrated
with the yellowish deposit, whilst its transverse process is nearly destroyed at
its middle, and broke off during the examination.

The eartilage on every articular process of the lumbar vertebre, and those of
most of the dorsal ones, is diseased. The right articular surfaces of the 2d, 3d,
and 4th lnmbar have scarcely any cartilage left upon them, the bone being
bare and vough, or covered by reddish velvetty patches of diseased cartilage.
The cartilage of the other processes appears affected most seriously at the edge
of every surface, where it is reddish and velvetty or flocculent. The cartilages
on the articular facettes of the bodies and transverse processes of the dorsal
vertebre are similarly diseased, but to a less extent as we proceed upwards in
the column.

Microscopic Examination shows the superficial cells absent from most parts,
and granular where they still remain. In many places the cells are as much
enlarged and rounded as in Obs. I. and IV. They contain a number of other
cells, each of which has several bright granules in its interior, In some places
the cells have hurst and discharged their contained cells on the surface or into
the tissue. The hyaline substance, in the velvetty parts, presents a mass of
fibres and bands free on the surface. .

The bones separate very easily at the right saero-iliac synchondrosis, and the
fibro-cartilage joining them contains very large elongated cells, crowded with
others which are granular; or they contain small patches of granules, indiecat-
ing the original position of their contained cells or nuclei. Most of such cells
lie in clusters, and are placed vertically to the smifaces of the bones. They lie
in an indistinetly fibrous intercellular substance, which is highly transparent.
—(Fig. XXXIX.)

On the head of the right femur, and at the bottom of the acetabulum, near
the attachment of the round ligament, the cartilage is fibrous, velvetty, and
reddened. On being examined, its hyaline substance is found converted into
bands and fibres, whilst the cells are very much enlarged and crowded with
corpuscles or cells, which are granular, i

Fight Knee-Joint.—The cartilage of the patella is velvetty and rough in the
centre, but denser and smooth near the circumference ; that of the femur, at
the inner edge of the junction of the inner condyle with the trochlea, is de-
pressed and velvetty ; but apparently healthy in other parts. The cartilage
of the external glenoid cavity of the tibis is soft and velvetty in the centre, but
dense and apparently more healthy at the circumferenze.

Microscopic Ewamination shows that the velvetty parts of these eartilages
have healthy cells and hyaline substance in the deep parts; at the surface, the
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Onservation VIIL.—Gelatinous Degenevation of the Tissues of the Tarsus
and Ankle ; commencing disease of the Cartilages ; Amputation; Re-
COVETY.

George Prosser, t. 9, a schoolboy, admitted into the Aberdeen Royal Infir-
mary, under Dr Keith, on April 24, 1849. He is remarkably intelligent—
complexion light—irides grey. His father is a stout healthy man ; but his
mother is of a serofulous diathesis.

He suffered from an affection of the chest, with pleuritic effusion, about a
year ago, but recovered tolerably well. A short time before Christmas 1848,
he complained of pain in the region of the right ankle, but no swelling or other
positive mark of disease was noticed until about a month afterwards, when the
ankle was evidently swollen. It was still painful, especially on moving. For
three months after the commencement of the disease, he continued to walk to
school as before ; but, at the end of this time, he could not wear his shoe;
and before admission, the pain got so much worse as to prevent him from
walking.

On a.?imisais:-n, considerable swelling exists about the right ankle-joint. He
has pain in it equally bad during the day as in the night. This frequently
oceurs in paroxysms without any evident canse, and is so severe as to make
him ery aloud. It is also produced by any movement of the joint. He cannot
walk, and he was carried to the hospital.

An opening was made, three weeks after his admission, on the outside of the
ankle-joint, and a small quantity of pus escaped. This relieved the pain very
considerably ; the wound did not heal, and fungous granulations protruded
shortly after from an ulcer of the size of a half-crown piece, oceupying the
position of the opening. The patient became emaciated, hectic came on, and
amputation in the lower third of the leg was performed on June 9th. The
stump healed rapidly, and his general health improved from the day of the
operation.

Fzamination of the Foot.—Considerable swelling exists in the region of the
tarsus, extending back as far as the ankle. In front of the external malleolus
is an ulecer of the size of a half-erown piece, with fungous granulations pro-
truding. The skin on the inner side is healthy, but appears thinned. The
tissues surrounding the ankle and tarsal articulations are converted into a red-
dish-brown gelatinous mass, mostly at the parts close to the bones ; but this
change does not extend in any considerable amount fo the tarso-metatarsal
articulation. There are no effusions in any of the articulations ; and the car-
tilages, on a superficial inspection, appear healthy. When examined more
minutely, those of the ankle-joint, and of the articular surfaces of the first row
of tarsal bones, appear slightly reddened in some places, and at their edges are
covered, for an extent of a line or move, by a highly vascular and pul )y mem-
brane (synovial), which is less distinctly seen on the scaphoid and cuboid
bones, and does not exist on those further in front, at least in the same vascu-
l?r and pulpy state. All the bones of the tarsus are softened, and cut like
cheese, ‘

Microscopic Examination—The pulpy membrane is full of loops of eapil-
laries, amongst which are numerous fusiform corpuscles and plastic cells, or
granular ones, precisely like the latter. The pulpy mass outside the joints has
a similar structure. The cartilages are all ﬂg’ented in the same manner. In
the most diseased parts, the superficial cells are rounded and enlarged to two or
three times their usual size. They contain dark granules, and arve displaced so
much from their horizontal direction, that many lie obliquely or vertically in
the finely granular hyaline mass, which separates them very considerably f{nm
each other. The deeper cells of these parts are granular, but not perceptibly
changed in size or position.

E
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day afterwards up. to her death. The urine became exceedingly offensive : it
was thick, of a reddish-brown colour, and was believed at times to contain
blood. On the 4th of June, the patient was removed to the poor’s house, where
she continued to sink, and died on June 10th,

Post-mortem Examination made in the dissecting rooms. The body is econ-
siderably emaciated ; numerous white lines on the skin of the abdomen indi-
cate previous distension ; the left lower extremity is two and a-half inches
shorter than the other; it rotates and moves in every other direction more
freely than natural ; the greater trochanter appears to project considerably,
and is found much higher than usual, and not more than three inches distant
from the anterior superior spinous process of the ilium.

Head ond Spine.—The membranes and substance of the brain externally ap-
pear healthy. On making sections of the right corpus striatum, an elongated
reddened spot is seen of three-fourths of an inch in extent from before back-
wards. The structure of this part appeared perfectly healthy on microscopie
examination. The spinal ﬂﬂr({‘ was exposed by removing the lamelle of the
vertebre, and when the dura mater was split open posteriorly, both the mem-
branes and the cord appeared healthy, except that three small ealcareous plates
were found on different parts of the arachnoid at the lower part of the dorsal
region. On removing the cord and membranes from the vertebral canal, a
yellowish-white curdy deposit of an inch and a-half in length and half an inch
in breadth, was found lying between the dura mater and the posterior part of
the bodies of the 2d and 8d cervical vertebre. Part of the deposit was evi-
dently in the substance of the dura mater, though it eould not be seen from the
inner surface, whilst anteriorly it was lodged in the substance of the periosteum,
which had completely given place to it, in the position of the body of the 3d
vertebra, allowing it to rest on the bone. Microscopie examination—not made,
however, until a considerable time after death,'—showed the curdy matter to
consist of a multitude of irregularly rounded, oblong, or triangular granular
cells, measuring from g'55th to 555th of an inch, lying in a sort of blastema,
and associated with a number of small loose granules, Acetic acid produced
no change in these structures, besides rendering the cells very slightly more
transparent.

Chest.—Both lungs are firmly attached to the walls of the chest in every part
by old pleural adhesions. At the apices of the lungs there are slight pucker-
ings. Heart and pericardium heultﬁy. : :

Abdomen.—All the organs are perfectly healthy, except the mucous mem-
brane of the bladder, which is covered by a thick brownish layer of mucus. It
is also softened and covered by a multitude of small and irregular ulcerations.
Six or eight ounces of thick brownish and excessively fetid urine were found
in it.

Left Lower Extremity.—Hip-Joint,—All the muscles in the neighbourhood,
and especially the glutei and the pectineus, are much atrophied, The fibres of
the gluteus medius and minimus are considerably shortened. Tho capsular
ligament is much thickened, but complete. Above the joint, the cotyloid liga-
ment is almost wholly destroyed, and the capsular ligament is attached to the
periosteum half-an-inch beyond the edge of the cavity ; below, it is attached
quite close to the trochanter minor and the psoas ; and behind, it is blended with
the external rotator muscles at theirinsertion. At all these points, the original
capsule appears to have been detached or destroyed, a large portion of the pre-
sent capsular attachments being apparently formed by efFuain:us of lymph,

! The body had been injected with a strong solution of arsenite of potash ;—the
nervous matter of the cord was softened, but the curdy matter did not appear to be
decomposed. On several occasions I have purposely examined tubercular and can-
cerous deposits under similar circumstances, and found their structural characters
well preserved in the parts not exposed.
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Right Lower Extremity.—The neck of the right ferur is attached to the shaft
at an angle of 125° A section through the head, neck, and shaft shows a la-
mina of dense bone, nearly one-fourth of an inch thick, at the lower part of
the neck, supporting it. The shaft consists of a thin shell of bone, leaving a
large medullary canal, in which there are only a few slender spicule.

Hip.—The cartilage of the head of the femur is rough and velvetty around
and below the attachment of the round ligament. It terminates at the edg.
of the surface by a very irregular line, where it is much thinner, and runs to-
wards the bone, which is nearly bare. The cartilage of the acetabulum is
thinned at the edges, but otherwise appears healthy.

nee.—The cartilage of the femur is soft and velvetty on the centre of the
trochlear surface, and at an elongated spot near the inner edge of the inner con-
dyle. The latter spotis an inch-and-a-half long, by one-fourth of an inch
broad, and presents a number of loose fibres projecting from it for three-fourths
of an inch. At the posterior part of the external condyle, there is a depressed
spot of the size of half a split pea, where the bone appears covered by a very
thin layer of membrane or eartilage. The cartilages on the glenoid surfaces of
the tibia are very soft and spongy, where they are not covered by the semilunar
cartilages. The external surface is much wore diseased than the internal, and
it has long fibrous processes projecting from it. The lower surface of the ex-
ternal semilunar cartilage is covered with fibrous processes near its free edge at
about the middle of its length. Thelower three-fourths of the cartilage of the
patella is soft and velvetty ; the upper part is dense, but presents three small
depressions of considerable depth. :

Ankle and Foot.—On the edge of the anterior articulating surface of the as-
tragalus, there is an elongated depression one-fourth of an inch long, where the
bone is bare. The other cartilages of these parts appear healthy. The bones
'rei.}ent. their usual firmness, and contrast remarkably with those of the opposite

mb,

Microscopic Examination.—Left Hip-Joint.—The fibrous memhrane covering
the surface of the cartilage of the femur and acetabulum, consists of fibres
which run for the most part horizontally, but in some places interlace with
each other. In the acetail:ulum, distinet cells, »}5th of an inch in their greatest
diameter, are secn amongst the fibres. These cells are beautifully rounded or
oblong, and contain patches of granules in their centre. In many parts, as on
the centre of the surface on the femur, a number of the cells of the superficial
layers of the cartilage are seen to be mixed with the fibres, these cells being in
different stages of degeneration. On the addition of acetic acid the fibres swell
and become excessively transparent, a number of elongated granular nuclei, or
elongated patches of dark granules, becoming visible at the same time. On
examining the part of the membrane in contact with the cartilage, it is evi-
dently seen to be formed of the superficial layers of that tissue, the cells be-
coming granular and constituting the nuelear bodies which appear on the
action of acetic acid. Distinet nipple-shaped processes of the membrane are
seen lodged within the notches produced by the evacuation of the contents of
the diseased cartilage cells.

The superficial layer of cells is only found in some parts. Its cells exhibit
all stages of the changes represented in Figs. XI.,, }EII., XI1II., XXV, and
XXXIV. In different parts they are found slightly swollen, and have their
usual arrangement—still more enlarged and disposed irregularly—or they are
seen to be so much swollen as to be irregularly rounded, constituting large gra-
nular or molecular patches or cavities. Their contents are the usual nuclei in-
creased in number, small corpuscles, dark granules, or a molecular mass. The
deep cells are similarly changed. When they measure ,}th of an inch in dia-
meter, scarcely any trace of nuclei can be seen, and the cells contain dark
granules and molecular matter. The hyaline substance near to the surface has
indistinet fibres running in the direction of the superficial cells ; whilst, in the
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produced by a deposit of dark-brown granules in the intercellular substance of
the superficial layers of the cartilage, the cells of the same parts being slightly
enlarged and granular—(Fig. XL.) On the addition of acetic or the stronger

Fig. XL.

Fig. XL.—Vertical section of the superficial Layers of cartilage from the head of the right humerns
faving the whitish deposit between the cells.

acids to such sections, the dark-brown deposit gradually disappears, passing
through different shades of brown and yellow. A slight effervescence takes
place at the same time, but the bubbles appear to proceed from all parts of the
cartilage, and certainly not in greater number from the dark deposit than from
other parts. On neutralising the acid solutions thus obtfained, and adding a so-
lution of oxalate of ammonia, a copious and immediate deposit of crystals of
oxalate of lime takes place. Similar indications of the existence of a smaller
quantity of lime are given by acting upon other portions of the same cartil-
ages, in which there is no deposit in the superficial parts.
- All the velvetty parts of these cartilages present the usual bands or fibres
into which the hyaline substance has been split, the horizontal or vertical ar-
rangement of these depending on their position in regard to the superficial or
deep cells. Where the cells of the superficial layers exist, they are enlarged,
especially in breadth, separated from each other, and granular. The deeper
cells measure, in many places, gigzth of an inch in their long diameter, and
one, which appears ready to burst, measures {};th of an inch. Their contents
are, a number of beautifully spherical cells, which measure th of an inch,
and contain round and bright granules—(Fig. XLI.) ; whilst, in some places,
the cells contain corpuscles of the ordinary irregular form.

Fig, XLI.

Fig. XLI.—Large cells, containing smaller granular ones, found in many cartilages.

Where the cartilage is covered by a membrane, this consists of interlaced
fibres, amongst which are nuclei in all stages of elongation, patches of granules,
and a few cartilage cells. The membrane presents rounded notches, where
it is adapted to the surface of the cartilage. The membrane covering the
ulna, at the junetion of the oleecranon with the shaft, contains a number of

small bodies like osseous lacune, which appear surrounded by a cell wall, as
if formed by the calcification of cartilage cells,

Dverhﬂ.nﬂng and bordering the parts which are becoming porcellanous, the
hyaline substance of the cartilage is split into bands and fibres, amongst which
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On admission, there is a considerable, hard, and but slightly elastic swelling
of the joint, very prominent over both malleoli, and at these parts of a red
colour. The foot is immoveably fixed at right angles with the leg, the'tendons
of the muscles in the anterior tibial region being excessively tense. There is
very considerable gnawing pain in the whole articulation, increased by pressure,
or by attempting to walk, and generally alleviated, or temporarily removed, by
rest. In bed, however, the joint is usually uneasy, and at times so painful as
to disturb his sleep.

Perfect rest was enjoined—leeches were applied with some relief—cooling
lotions were used and afterwards poultices. Matter formed successively on
the inner and outer sides of the ankle-joint, and when evacuated by incisions
in these situations, it was found to be of an unhealthy scrofulous appearance.
These evacuations gave temporary relief, but the openings closed, and the pain
soon became as bad as before. He was put upon a course of iodide of potas-
sium and cod-liver oil, but the ankle did not improve, and towards the end of
May the pain became exceedingly severe, his rest was much disturbed, and he
became feverish. Anodyne draughts and febrifuge medicines were adminis-
tered, and soothed him considerably, but no amendment took place in the
ankle. The eonstitution was much affected by the irritation and confinement,
which he appeared unlikely to be able to bear much longer, and therefore
amputation was resolved on, and performed in the lower third of the leg, on
June 16, 1849. A severe attack of erysipelas came on in the stump; but on
July 21 the wound was nearly healed.

Ezamination of the Foot.—Fistulous openings in front and behind the lower
tibio-peroneal articulation lead to bare bone upon the lower end of the fibula
and adjacent part of the tibia. All the sub-cutaneous tissues about the ankle
and tarsus are infiltrated with a soft, brownish, gelatinous mass, and the parts
of the synovial membranes which cover the ligaments form very thick, brown,
soft, and pulpy masses.

The ankle joint contains a quantity of pus. The cartilage of the lower ex-
tremity of the tibia is sinooth, and white on the surface ; in many places it is
not more than half a line in thickness, and over the whole surface it separates
very readily from the bone, bringing with it small osseous spicule. The
surface of the bene is highly vascular, and the part immediately in con-
tact with the cartilage is softened ; but at the distance of a line it appears
more healthy. The contiguous non-articular parts of the tibia and fibula pre-
sent rough bone, covered only with the brownish gelatinous substance, The
cartilage of the fibula is reddened and pulpy ever half its surface, and it is
readily detached from the bone. The greater part of the upper articulating
surfaces of the astragalus is covered with white and dense cartilage; but, in
many places, it is reddened, pulpy, loose from the bone, and even perforated,
so that the bone can be felt bare through the openings in the cartilage.

The inter-osseous ligament between the astragalus and os caleis is almost
completely destroyed. What remaing of it consists of softened fibres, which
can be readily picked away with forceps, whilst firm ossific union has taken
place at those parts from which it has been removed by disease. The cartil-
ages of the anterior and posterior articular facettes, between the above-named
hones, are {zth of an inch thick, and applied close to each other, without
union. They appear healthy, except at the portions immediately in contact
with t’cheu ossified parts, where they are somewhat gelatinous and trans-
parent.

The cartilages on parts of all the surfaces in the articulation between the
two rows of tarsal bones are reddened, thinned, and capable of being easily
torn from the bones., Those situated further forwards in the foot appear
healthy on the surface ; but, under all, except those of the phalanges, the bone
18 considerably softened in its texture. All the bones of the tarsus, and the
extremities of the metatarsal bones, cut readily with a knife, and the tarsal

r
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Remarks.—At the period of amputation the bones, and other struc-
tures entering into the composition of the articulations, were all seri-
ously diseased. Ifxcept in the case of the cartilages, it is not easy
to point out what course the diseased action was taking, nor is it
jossible to state with certainty in what tissue it commenced. The
[):Jnes had their articular lamina almost wholly destroyed by soften-
ing and opening out of the texture; and thus the attachment of the
cartilages was loosened. Beyond their articular surfaces, several of
the bones were not so much diseased, but the tarsal ones were sof-
tened throughout. All the cartilages werein a much more advanced
stage of disease on their free surfaces than elsewhere; and those in
which the disease was just commencing showed this at the same
part, notwithstanding that the bones under them were completely
softened. The disease in the synovial membranes and soft tissues
had the characters of the gelatinous disease of authors. I am dis-
posed to regard the disease as one of anormal nutrition, delpem]jng
on a constitutional cause, but manifesting itself’ at a particular part.
It is not unlikely that all the textures suffer at once, but that the
effects of the disease are first manifested in some cases in the softer
tissues, and in others in the bones; but little Pain being produced
until the last-named texture becomes seriously mvolved. ﬁthe dis-
ease 1s a general one, it is at once explained why local treatment,
especially in hospitals, so uniformly fails, and occasionally proves
injurious, whilst the administration of Ol Jecoris Aselli and good
diet, in a pure atmosphere, is at times attended with the most satis-
factory result.

Onservarion X1.—Disease of the Articular Ends of the Bones, and of the Car-
tilages of the Knee-Joint—Gelatinous Degeneration of the Synovial Membrane
—dmputation.

James Jackson, #t. 34, of scrofulons diathesis, admitted into the Aberdeen
Royal Infirmary on March 17, 1849, under Dr Pirrie, complaining of pain,
swelling, and stiffness in his right knee, :

States that whilst at work, two years and a-half ago, he gave his knee a vio-
lent twist, after which it was painful for a few days, and then got quite well.
About eighteen months ago he fivst felt deeply-seated and gnawing pain, gene-
rally confined to one spot below the patcllln, but oceasionally affecting both
sides of the knee. The pain was most severe when he was warm in bed, and
was of the same character as it has maintained throughout. For eight or nine
months the knee has felt stiff ; but no swelling was noticed about the joint,
to the hest of his recollection, until four or five months after the commence-
ment of the pain. Twelve months ago he began to use a liniment, and con-
tinued its application for six weeks. On the 23d of April 1848, he first ap-
plied to a megil:a] practioner. His knee was blistered, and various ointments
were applied until about five weeks before his admission, but without benefit.

On admission, the joint is considerably swollen, especially on the lateral
parts above the articulation, where the swelling is soft and yielding ; but it
18 hard in other parts. There is great stiffness of the joint, owing to the swell-
ing, which is increased by standing or walking, and diminished by rest in bed.
Severe, and nearly constant, gnawing pain exists below the patella, and is in-
creased on pressure. Pain of a similar character is also oceasionally felt on
the outer, and less frequently on the inner, side of the joint, being worst in
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inch thick. On the upper half of the surface there is tolerably smooth and
thick cartilage, which is split by vertical fissures near the junction of the upper
and lower halves. Here the superficial layers of the upper part of the cartil-
age overlap the granular surface of that of the lower half to an extent of one-
sixth of an inch, so that they present a distinct and irregular fringe, running
across the bone,

On cutting through the head of the tibia, its texture is found to be opened
out and much softened, so that it can be readily broken down with the fingers.
The articular end of the femur is also softened to a less extent, whilst the
Rzlntella presents a much denser texture and a more firmly adhering car-
tilage. .
fﬁcrmmp}: Examination.—The vascular membrane on the free surface of
the cartilages, and the pulpy vascular mass between them and the bone, are
of the same structure. Both consist of a mass of fusiform cells and blood-
vessels, with a few exudation and plastic cells intermixed; whilst in a few
parts there are perfect fibres. All these structures exhibit their usual reac-
tions with acetic acid. The deepest part of the membrane on the surface con-
tains, amongst its other structures, a granular mass, and a series of corpuscles,
which appear to have been discharged from cartilage cells, and changed in their
characters. Under the membrane the surface of the cartilage presents a num-
ber of very large cells, which are open on one side towards the fibro-nucleated
and granular mass, and closed on the other. By this arrangement the surface
of the cartilage presents notches, and the pulpy membrane a series of nipple-
shaped processes which are lodged within themn.

The inter-cellular substance, near the edge of the surfaces, consists of per-
fect fibres, whilst the cells measure {};th of an inch long, and are crowded
with distinetly granular corpuscles, measuring so55th by ++'55th of an inch.

Except at the very edge of the surfaces, the supﬂrﬁniaf cells remain. In
the centre they are elongated, and full of granules, like cil ; nearer the edges
they are very much swollen, and present a molecular or granular mass in their
interior. Many of such cells measure g15th by ~{5th of an inch.

The deeper cells are much less changed. They are somewhat enlarged, and
their contained corpuscular nuclei are granular. Those at the deepest pait
have undergone scarcely any change, even on the surface which is so easily
detached from the bone. The edges of sections passing through this surface
show a number of notches; but it does not appear that these have any con-
nection with the changes in the cells. The hyaline substance, through the
whole thickness of the cartilage, is darker and more mottled than natural;
whilst in many parts a filamentary arrangement of the molecules may be seen,
similar to that described by Leidy in healthy cartilages, but much more evi-
dent than it.

In some parts the corpuscles are set free from their cells, and lie in the tis-
sue ; in others the walls of the corpuscles cannot be seen, and small patches
of granules indicate their position.

The cartilages of the tibia present the appearances above-named. Where
they are grooved under the semilunar cartilages their cells ave all swollen, very
{‘Eﬁ?l granular, and presenting the appearances represented in Figs. XIII, and

The semilunar cartilages consist of a mass of fibres, interlaced in every direc-
tion, and have amongst them a number of loose granular corpuscles, many of
which are as distinetly fusiform and splitting into fibres as the fusiform cells
of granulations—(Fig. XLII.)

Patella.—The superficial cells are removed from every part. Where the
cartilage is dense, the cells are much enlarged, rounded, filled with corpuscles,
and they lie in hyaline substance, which is darker and more granular than
usual. A few of the deep cells have calcareous matter in their walls. In many
places the cartiluge is softened, and consisis of a mass of fibres, mixed with
clusters of granules, with granular corpuscles, or with large dilated granular
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been married, and had had several children. Other particulars of her history
could not be obtained ; for, when brought to the infirmary, two days previousto
to her death, she was in a state of insensibility, from which she never recovered.

The body was that of a well-developed female. In the post-mortem examina-
tion, made in the dissecting-rooms, there were no traces of _diser:tﬁe in any of
the organs, except in the existence of cicatrices and puckerings in the apices
of the lungs, and old but not extensive adhesions of the pleure. The fibves of
hoth recti muscles of the abdomen were torm, a little below the umbilicus, on
both sides, and diffused clots of blood were found in the same positions., There
was also some sero-sanguineous effusion in the sub-cutaneous cellular tissue over
the ruptured part of the right rectus, this muscle being torn to a greater ex-
tent than the left one. No evidence of contusion existed on the skin.

Ezamination of the Joints.—Shoulders—The cartilage covering both glenoid
cavities was healthy ; but the dark deposit, deseribed on the head of the: hu-
merus in Obs. IX., was found here, also, in small quantity, in the superficial
layers of the cartilage of both humenri.

Elbow-Joints—The whole of the cartilages are of a rose-pink colour, espe-
cially where their surfaces are soft and velvetty. The cartilage on the lower
end of the humerus of both sides is soft and welvetty on the anterior surface
of the small head, and on the ridge separating this from the pulley-like sur-
face for the ulna. The cartilage on the head of the radius on both sides is soft
and velvetty on the whole surface opposed to the humerus, and especially for
one-sixth of an inch around the.cup-shaped cavity. The cartilage of the ulna,
on hoth sides, is soft and wvelvetty, or floceulent, near the centre, and is divided
into two parts by a band, one-eighth of an inch in breadth, which runs across
at the junction of the olecranon with the shaft. At this part the bone is
covered by a thin uneven membrane, except at a small spot, on the left side,
where it is bare, and at another on the outer part of the band on the right
side, where the cartilage still remains.

The cartilages of all the other joints of these limbs are healthy in structure;
hllllt sunse of the cartilaginous surfaces on the carpal bones are reddened near
their edges.

Hip-Joints.—The cartilage on the head of the right femuris abraded near the
edges of the surface. At the attachment of the round ligament there is a spot, of
an inch in diameter, where the cartilage is reddened, veiretty, and fissured—the
fissures radiating from the ligament. A large portion of the surface nearer
the circumference is whitish and mottled, as if there were some deposit in the
superficial parts. Several velvetty portions of cartilage are also found near the
cireumference of the acetabulum, Similar appearances occur in the left hip-
joint, the cartilage of the acetabulum, and the round ligament of this side,

eing of a bright yellow colour.

The other joints of the lower limbe are healthy, except the tarso-metatarsal
articulations, the cartilages of which have some deposit in their superficial parts.

Microscopic Examination.—All the parts which are velvetty and floceulent
to the naked eye have their hyaline substance split into large bands, and these
again into smaller ones,. Where the cartilage is soft and pulpy, its hyaline
substance is indistinctly fibrous and molecular; in afew places it is converted
into fibres, which are arranged, in relation to the cells, like the fibres of fibro-
cartilages, There are but few parts of any of the diseased cartilaginous sur-
faces which are quite healthy. Over the greater part of each, the superficial
cells are enlarged, and somewhat rounded; containing,in some places, their usual
nuelei ; in others, the nueclei contain dark granules, or their former position
is merely indicated by small patches of granules. The deeper cells in man
parts are enlarged, rounded, erowded with granular corpuscles, or with similar

;?es wi’;‘hnut ranules. These cells are of all sizes, up to tf—ﬁth of an inch.
any of the ﬂnfeat appear molecular, and are similar to those hefo e
demted Bt Fig /XA ©° : bl

The whitish mottled spots on the heads of the thigh bones, and in other
parts, are precisely similar to those deseribed on the humerus, in Obs.
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transparent lymph is found in small quantity. The organs in the chest and
abdomen, which have not been named, ul'n‘lu:ulth_}', Head not examined.

Knee.—On opening the joint, five or six ounces of dark-brown and thick
pus escaped. The sub-cutaneous tissues are gelatinous,—the lateral liga-
ments are completely destroyed, and the cruqial ones are considerably dis-
eased. All the surfaces of the bones entering into the formation of the joint
are of a dirty-brown colour, and apﬁear rough and completely bare. On more
careful examination, a few small and thin patches of cartilage are found on the
femur, whilst every other portion of cartilage and the semilunar cartilages
have disappeared. The texture of the bones is opened out, but they cannot be
crushed between the fingers.

The elbow and ankle joints not examined.

Microscopic Examination.—The cells immediately on the surface of the
patches of cartilage are very large, rounded, and molecular, opening on the sur-
face ; those situated deeper are less changed in shape and size, but they contain
a number of dark granules in lieu of their nuclei. The hyaline suhstance pre-
sents an indistinet and mottled appearance.

The lymphy substance found in the larynx is a granular mass, with which
primitive filaments (Bennett) and epithelial scales are intermixed; that in the
eesophagus and pharynx contains a mass of epithelium, with granular matter
and vegetable productions, such are found in ordinary aphthe, but with stronger
stems and larger sporules. The vegetations form at least half the bulk of the
pharyngeal exudation.

Remarks.—One peculiarity in this case was the complete destruc-
tion of every texture in the knee-joint, and &?mbahly, also, of the car-
tilages in that of the elbow, with less suffering and constitutional
affection than happens in many cases where there is only very SH%‘?t
destruction of tissues. The brown degeneration had gone on in the
knee until five or six ounces of dirty brown pus were formed, and yet
there was no approach of the matter to the surface in any part,—but
slight emaciation had resulted,—and there is reason to believe that
had the knee-joint heen the only diseased part, recovery might have
taken place atter amputation.

The fatal disease in the pharynx, cesophagus, and upper part of
the larynx, was of an aphthous nature, the greater part of the exu-
dation being composed of the usual vegetations. There is no reason
to believe that it had existed more than three days previous to death,
but whether it resulted from the disturbance cansed by the diseased
joints, or arose almfﬁether independently of that cause, there does

not appear to be sufficient evidence to decide.

Before proceeding with the subject of disease in articular cartil-
ages, 1t 1s necessary to notice their pusition amongst the tissues, and
their mechanical and vital properties in the healthy state. They
are formed of a texture, which, in the purest state in which we see
it, consists of a mass of nucleated cells, similar in every respect to
those of the cellular textures in plants.  Other forms of cartil
have their cells spread out in a granular or fibrous mass, called the
hyaline or inter-cellular substance of cartilage. The cells, in every
form, are c?lpablﬂa of producing others, so that, whilst the old cells are
constantly disappearing, others are growing to supply their places:

&
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sxbggth of an inch in diameter, composed of a single row of granules.
These filaments are arvanged horizontally at the free surface, but
vertically in the deeper parts of the tissue. To this arrangement of
the filaments, he attributes the horizontal and wvertical arrangement
of the cells, which, he says, in being developed amongst fibres, will
necessarily extend in the direction in which there i1s least resistance,
in the line of direction of the filaments,—and also the direction
taken by fractures in different parts of the thickness of the cartilage.
He regards the intra-cellular substance as originating in the exercise
of the vital activity of the cells, which acenmulate and fix around
and within themselves certain matters which they derive from the
surrounding nutritive fluids, as happens in the case of many zooid
plants,—the cells themselves multiplying by division into masses
which ultimately become cells like the former. Dr L. believes arti-
cular cartilage to be nourished by fluids poured out from the blood
on its attached surface, and by the circulus vasculosus at its circum-
ference, but especially by the synovial fluid, which is rich in albu-
men, the substance from which he regards it as certain that the tissue
of cartilage is formed. Henle noticed the probability of the occur-
rence of this third mode of nutrition many years ago, but it is dith-
cult to conceive that the synovial fluid should serve the purpose
of nourishing the tissue, the free surface of which, there can be
no doubt, it is intended to lubricate. Again, the synovial fluid
1s deficient in potash, magnesia, and sulphuric acid, which are
found in cartilages ; and, moreover, the costal and many other
cartilages are certainly not nourished by it. The filamentary ar-
rangement of the molecules of the healthy inter-cellular substance
is important, as it is shown, by the preceding ohservations, that, in
the most frequent changes to which articular cartilages are liable
under the influence of increased or anormal nutrition, the hyaline
substance on the surface splits into bands and fibres parallel to it ;
whilst, in the deeper parts, these are always arranged more or less
vertically.!

It was noticed by Mandl that the nuclei of fibro-cartilage more
frequently contain fatty matter than those of true cartilags; and
Henle remarks that whenever fibres become developed in the inter-
cellular substance of certain cartilages, the nuclei of their cells be-
come converted, in great part, into fat, as if the two processes were
connected with each other, whilst the cytoblasts never contain fat in
those cartilages which do not hecome fibrous. The latter author
also adds, that whilst fibres are frequently found in advanced life, in
those cartilages which have a tendency to ossify, he has never seen

-

' I am indebted to my friend, Dr W. T. Gairdner, for the opportunity of
erusing Dr Leidy’s paper after the first part of these observations was in the
1ands of the Editors. The splitting of the hyaline substance, so manifest in
the first observation, was the subject of a paper read hefore the Medico-Chir-
urgical SBociety of Aberdecn, on the 4th of January last.
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columns, and the superficial ones horizontally to the surface, if they
merely constitute a simple {-,Tithuiiﬂi layer.

It is important to notice that no nerves enter into cartilages, and
that nothing is known of their existence in fibro-cartilages, in which
we might have expected to have found them, in connection with the
fibres. Such structures are not sensitive, as has been shown by
numerous observations and experiments, and yet it 1s generally be-
lieved that, in disease, they cause such acute pain as exhausts the
patient. |

I shall proceed to notice -the affections to which articular cartil-
ages are Fiable under the heads of Morbid Anatomy, Chemistry,
Pathology, Diagnosis, and Treatment.

Movbid Anatomy.—Hypertrophy, or an actual increase in the
substance of the cartilige, occurs occasionally, without any obvious
f:.lmnée in the texture, though it is generally accompanied with
a soft, spongy, and decidedly disease% condition. The elevation
described as occuring in Case No. IL, on the external articular
surface of the left tibia, took place without any very material
change in structure ; whilst the thickening of the cartilage of the
patella in the same joint evidently arose from softening aufe positive
disease.

Softening is generally very evident to the naked eye. The texture
of the part so diseased is pulpy, and resembles a portion of soft
fibro-cartilage. For microscopic examination, sections are difficult
to be obtained, and the part requires slight separation with needles,
—the hyaline substance is dark and indistinetly granular or fibrous,
—the cells are enlarged, and contain a number of other cells or
nuclel ;—in many parts, the dark fibrous mass, contains corpuseles
or small cells, which appear to have been set free by the bursting of
larger ones.

Atrophy is seen in old people, in whom it is found affecting a
whole surface or particular parts. If affecting particular parts,
there are generally traces of the former existence of other disease ;
but when it is thinner than usual over the whole surface, its structure
aplﬁars healthy.

leeration is found involving whole surfaces, the cartilage being
soft, velvetty and abraded ;—more frequently, such changes are
found in the central parts of the cartilages alone, the circumfer-
ential part being white, dense, and generally split by numerous
small fissures ;—or a small spot of the size of a split pea may be the
only part affected, and may present an irregularlljy rounded and ex-
cavated spot, the margins of which are fringed by a multitude of
projecting bands and fibres, the deepest part being also covered with
similar processes. Again, limited depressions occasionally exist, and
appear as smooth as if portions of cartilage had been scooped out :—
In more active forms of disease, the cartilage is removed very rapidly,
and, on examination, a few patches here and there may be the only
traces of its former existence. Such patches are generally reddened;
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are found at length freely mixed with the tissue—(Fig. XV.)
These changes are best marked in the deep cells, though they occur
also in the superficial ones. The cells of the free surface enlarge and
become much further separated from each other, losing their regu-
larity of arrangement. Their nuelei generally disappear, and the
whof; cell often becomes finely granular, and is reduced to a mere
shred of membrane, which is gradually lost—(Figs. XI., XII., and
XXV.) Insome places the diseased cells enclose others, of about
Asth of an inch in diameter, which are shortly released by the
E)ursting of the containing cells. These smaller cells are full of dark
and irregular granules, ;- =1-.th to s k5th of an inch m diameter
—(Figs. XIIL. and XIV.) They are often found mixed with fibrous
tissue, to which they give a dark and indistinet character, as they
become gradually lost amongst its fibres—(Fig. VII.) The diseased
cells, nuclei, or corpuscles, contain granules under many other cir-
cumstances. Indeed, the granules appear of all intermediate sizes
up to 5 gh55th of an inch, when they are evidently formed of drops of
oil, into which the nuclei have probably been converted.,

When the disease advances with great rapidity, scarcely any
changes can be seen but those in the cells. These become rapidly
distended,—thin nuclei are converted into granules, and the cells
afterwards form a number of cavities in the tissue, the walls of which
appear finely mottled —(Figs. XIII. and XIV.)—or the cells burst
upon the surface, cansing it to present a series of cavities; and, hav-
ing discharged their contents, these enter into the formation of a
fibro-nucleated membrane, with nipple-like processes which fill up
the opened cells—(Figs. XVIL, XEV—[H., and XX XV.)

The alterations in the hyaline substance consist of a splitting into
bands and fibres of all sizes, the smallest fibres being indistinguish-
able from those of white fibrous tissue. The bands constitute the
processes projecting into the joint, loose at one end, and attached to
the cartilage at the other. This change was noticed in all the pre-
ceding observations. It is not so often seen in acute as in chronic
cases, probably because, in the former, the rapid enlargement of the
cells destroys the hyaline substance before it has time to break up
into bands and fibres; whilst, in the chronic disease, the structure
is not always wholly removed, but converted into the fibrous mem-
brane which covers the bone when ulcers have healed. Wherever
the surface presents the velvetty appearance, this is found to be due
to the splitting of the hyaline substance into fibres and bands.
Amongst these, rounded gelatinous masses are at times found, and
they are oceasionally stuck upon the striated bands, and interrupt
their continuity. They have every appearance of being the changed
contents of cartilage cells—(Fig. X). The smaller bands are very
transparent, and contain no traces of nuclei or cells,—the larger ones
have, within them, all the forms of cells and nuelei, which are found
deeper in the texture, the most advanced stages of disease in the
cells being always found at the part split into fibres. In the parts
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ing in a direct ratio with the changes of structure. Similar chemi-
cal and nmrphult}gical changes are found to advance side by side
in the conversion of fibrin into pyin, and this into gelatin, during
the formation of white fibrous tissue from coagulated blood-plasma.
The gelatinous masses, stuck upon the bands in some places, and
loose in others, are also the changed contents of cartilage cells. In
many places, the nuclei of cells appear to be resolved into fat ; and
it is curious to notice, that, in the greater number of places where
granular cells are found, these are of the size of the compound gra-
nular or exudation cells found in diseased states of other tissues ;
and yet they are not newly formed cells, but those of cartilage
changed in character. Another well-marked chemical action is
shown in Observation IV., in the deposition of a number of masses
of carbonate of lime in the very substance of the cartilage; and,
should it prove that the crystals of oxalate of lime, found on the
surface in this case, and in Observation 1I., were formed during
life, the mode of production of the oxalic acid will constitute a very
interesting and important object of research.

Pathology.—The essential nature of all the known diseases of ar-
ticular cartilages, is shown by the preceding observations to be a
change in the nutrition of their texture. That any one of these is pro-
ducaﬁ mechanically cannot for a moment be maintained, after a care-
ful examination of the texture of the diseased part. Even the fringed
and floceulent appearance of cartilages in chronic disease, is always
associated with marked changes in ﬁfﬂ cells and hyaline substance.
And yet it is possible, that, in Observation IV., the greater amount of

ressure thrown on one lower extremity than the other, was con-
nected with the more extensive disease in the right knee-joint.
That the disease depends on actions going on in the cartilage, and
proper to it, is proved by its frequent occurrence without a vesti
of disease in the synovial membrane or bone; and, that all the
changes go on independently of any peculiar action in the blood-
vessels, is shown by the appearance of the disease on the surface, in
by far the greater number of cases, and at parts far removed from
the vessels of the bone, or of the synowial or other membrane.
Many authors get rid of the “ fibrous degeneration of the cartilage,”
by assigning to it a nature altogether different from that of other
processes in the same texture. That it differs thus, is the opinion
of Mr Key, who was the first to maintain that ulceration of articu-
lar cartilages results from the absorhing action of a membrane pro-
duced on its surface : yet Mr K. does not hesitate to state bulrcjlly,
that after inflammation caused by wounds, the cartilage is often
found to be extensively destroyed and the bone laid bare, without
any appearance of a membrane for the purpose of absorption. Yes,
it is certain, that in many, if not in the majority of cases of ulcera-
tion of cartilages, the process commences without the presence of
any membrane whatever ; whilst, on the other hand, there can be
little doubt that cartilages are very frequently covered hy a thickened

H
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" bable that disease had existed for years, and had been cured, in

many places, by the formation of the thin and translucent membrane
covering the bone. : -
" Now, if it be true, that diseaseshaving the same essential structu-
ril characters in‘all cases, at times goes on to the complete destruc-
tion of the texture, without the patient or his attendant being aware
of its existence ; and in others, causes such violent pain and hectic
- irritation in the system as to require amputation, the fact is of ex-
treme importance, as, so far as I know, no similar occurrence takes
place in any other’texture whatever.

I shall not presume to deny, that uncomplicated disease of articu-
lar cartilages produces excessive pain, since this is stated very posi-
tively on t%le ]l.:igh authority of Sir B. Brodie, and by most surgical
writers.  And yet, on looking over the numerous cases which have
betn related by Sir B. Brodie and other authors, I find but few
which will aid in the determinatien of the question., Uncomplicated
disease of cartilage is of very rare occurrence, if we exclude the cases
of fibrous degeneration ; and carefully collected reports of numerous
cases, with histological examinations, are necessary to establish a fact
so decidedly at variance with everything we know of disease and
its characters in other textures. This will appear more evident
from the following considerations :—

1st. Nerves have never been found in cartilages, and there is not
the slightest reason for believing that they contain any, for they give
no eviﬁence of sensibility in man or in animals on being exposed or
sliced away. The cuticle, enamel, and the substance of the brain,
are in a similar position. They contain no nerves, and give no in-
dications of sensibility, when parts are removed or otherwise .de-
stroyed. Moreover, 1t is well I]){nﬂwn to every pathologist, that an
immense portion of the whole bulk of the cerebrum may be utterly
destroyed by disease, without a single recognised symptom or other
mark of the existence of the lesion. Hence the value of pain.

2nd. It is certain that disease of cartilages may go on for years,
and even be cured by the efforts of nature, without the knuwlegge of
the patient, and that the essential characters of such disease arve
similar to those of other diseases of the same tissue, which are sup-
posed to be the cause of excessive and exhausting pain.

3rd. The symptoms supposed to indicate disease in the cartilages
are so closely allied to those produced by affections of the bones,
that a positive diagnosis is very difficult to make until the bone be-
comes exposed, and then the symptoms are, at least, as easily attri-
butable to the disease in the bone as to that in the cartilage. Indeed,
M. Richet, in the work before-named, when entirely ignorant of the
real nature of the changes which take place in ffiseased articular
cartilages, gives several good anatomical and other reasons why the
symptoms supposed to arise from disease in them should be referred
to the bones.

4th. Pus has never been shown to be formed from the substance
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to be expected from constitutional than from local treatment. For
all such cases, the Ol. Jecoris Aselli is especially indicated, and local
counter-irritation should be used at the same time, at a greater or
less distance from the joint, according to the activity of the disease.
It is very obvious that, whenever the cartilages of a joint have lost
their smooth surfaces, perfect rest is essential for a cure; and it should
be secured by bandaging, according to Mr Scott’s plan, or by splints,
&c. This is equally essential when anchylosis is expected ; for
nothing can be conceived so likély to produce destructive irritation
as the moving of two roughened and ]iiil:ly sensitive surfaces of bone
upon each other; nor is anything so likely to %revent the organiza-
tion of the lymph, which may be expected to be poured out in this
stage of the disease.

Finally, I may state the following as the conclusions, which appear
to be warrantable from the foregoing considerations :—

1st, That the whole of the known forms of disease in articular
cartilages are connected with essentially similar changes in the tex-
ture.

2nd, That during the grc-gress of these changes, the cells of the
cartilage become en]arge , rounded, and filled with corpuscles, in lieu
of heaﬁ:iy cells ; bursting subsequently, and discharging their con-
tents into the texture on the sur;lace; whilst the hyaline substance
splits into bands and fibres, the changed hyaline substance and the
discharged corpuscles of the cells, afterwards forming, in many cases,
a fibro-nucleated membrane on the surface of the diseased cartilage.

3rd, That these changes are alone referable to an anormal nutri-
tion as their immediate cause, and, in no case, to mechanical or
chemical actions, such as attrition or digestion in a diseased secretion.

4th, That most extensive disease may be going on in many joints
at the same time, and may proceed to destroy the whole thickness of
the cartilage in particular parts, without the patient’s knowledge,
and whilsﬁe is engaged in an active occupation.

oth, That the disease commences most frequently upon the free sur-
face; but it may proceed from the bone to atfect the attached surface,
or it may take place in the middle of the thickness of the cartilage.

6th, That it 1s, at least, very doubtful if the symptoms which are
believed to indicate the existence of ulceration of articular cartilages,
are not really dependent on a morbid change in the bone.

Tth, That disease of the whole thickness of an articular cartilage,
at particular parts, admits of a natural cure, by the formation of a
fibro-nucleated membrane from the substance of the cartilage, with-
out the occurrence of any new exudation.

The preceding observations will be followed by a detail {:-7/' a series of
experiments on the cartilages of the lower animals, which have been in
progress for the last siz months, and are now on the point of completion.












ANORMAL NUTRITION.

PART III.

RESEARCHES ON THE LOWER ANIMALS.

OPPORTUNITIES for examining uncomplicated disease of the human
articular cartilages in early life being so rare, that it is difficult for
any one to obtain such a number as may enable him to determine
with precision the nature of such changes, it becomes necessary to
resort to the lower animals to ascertain whether similar affections
occur in them ;—whether or not such lesions can be induced artifi-
cially, and if so, what is their real nature, progress, and mode of
termination. In undertaking such a task, it is not to be forgotten,
that facts can only be made apparent on certain conditions, viz. that
each individual oi‘;'servation be made with the utmost care and faith-
fulness, and that the observations be sufficiently numerous, Bear-
ing these things in mind, I commenced a series of experiments on
the cartilages of the lower animals, in the early part of January
1849, immediately after my attention had been arrested by a re-
markable case of disease, and before I knew anything of the real
nature of many of the changes which I have since witnessed. These
experiments were continued during the whole year, and were nearl
ninety in number. The progress of each one was carefully watched
and recorded from day to day; and on the death of the animal, a
lengthened microscopical examination of every texture, in the neigh-
bourhood of the parts operated upon, was made, and the changes of
structure were figured and described. The results of like operations
were found precisely similar, in animals of the same species, in all
cases in whic,ix some accidental occurrence had not taken place, such
as the supervention of acute inflammation in the joints, pressure on
the articular surfaces resulting from dislocations, &c.; and conse-

quently it is unnecessary to give in this place the whole particnlars
of each Eﬁlreriment.
e

The effects of the irritation produced in the costal cartilages of
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It has been already mnoticed that the portion of perichondrium
connecting the ends of each cartilage divided by disease was consi-
derably thickened. The thickening was believed to exist even on the
first and second days after the passage of the silk, and it was quite
obvious on the third day, the membrane afterwards becoming four
or five times its usual thickness. The extent of the thickened part
was from one-fourth to half an inch along both ends of the cartilage,
but beyond this, the perichondrium retained its healthy characters.
In every case, the first changes which took lﬂace in the structure of
the cartilage were those in its perichondrial layers, and the extent of
these changes was invariably limited to the part covered by thick-
ened perichondrium, the actual amount of change of structure in the
cartilage being always in a direct ratio with that of the thickening
of the membrane just named.

That the changes of structure of any part may be properly appre-
ciated at their very commencement, it is essential that every appear-
ance and character of the healthy texture be thoroughly known ;
and, indeed, without such an acquaintance with a particular texture
on the part of others, it is almost impossible to convey to them any
idea of its morbid anatomy and pathology. There can be no ques-
tion that the only certain method of recognising slight disease in any
texture, is to compare it with a portion of healthy tissue removed
from the same individual under precisely similar eircumstances ; and
therefore Fig, XLIII., which represents healthy tissue, has been
inserted, that the characters of tﬁe diseased textures may be more
readily understood.

The section which the figure just named represents, was removed
vertically from the costal cartilage of the dog in the direction of its
length, the upper part of the figure showing the structure of the
perichondrium and of the perichondrial layers of the cartilage. The
perichondrium consists of a dense mass of fibres, which run in the
direction of the cartilage for the most part, and present the charac-
ters of ordinary fibrous tissues, the greater number of the fibres being
those of white fibrous tissue, which are at once rendered transparent,
and then destroyed, by the action of acetic acid, and the remainder
consisting of nucleolar or elastic fibres lying amongst the former, and
not in any way changed by the acid. The nucleolar fibres are found
interspersed irregularly amongst those of the white fibrous tissue,
their arrangement being precisely that which is noticed in other fi-
brous membranes. On examining the deepest part of the perichon-
drium, in section with the cartilage, no line of demarcation can be
seen between them, for amongst ﬁlﬂ fibres of the perichondrium a
few of the cells of the superficial layers of the cartilage can be seen ;
whilst, deeper than this, is a mass of cells which are separated from
each other mainly by hyaline substance containing a few fibres. The
action of acetic acid on such parts neither affects the cells of the car-
tilage, which are here very much elongated, and scarcely to he dis-
tinguished from fibres, nor the nuclear fibres of the perichondrium
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On the third day after the passage of a seton through the cartilage,
the portion which had been included in the silk had disappeared, and
the exposed surface was rough and soft. The perichondrium in the
irnmecfi]ate neighbourhood was evidently thickened, and the superfi-
cial cells of the cartilage were increased in width, separated from
each other, and each contained from three or five to twelve or six-
teen highly refracting granules, £5lssth of an inch in diameter. In
some imes the walﬁs of the -ceﬁs were not visible, and patches of
granules indicated their former existence ; in others, patches of gran-
ules, which could not at first be seen, were shown to exist after the

nular mass had been renderéd transparent by acetic acid. The
walls of the deeper cells, on the surface of absorption, were indistinet,
their nuclei were dividing into a series of large bright granules, which
filled up the clear space that formerly existed between the nucleus
and ceﬁ-wall; and some cells were seen to have discharged their
contents into a granular mass which lay on the surface.

On the fourth, dﬁﬁﬁ, and sixth days, the changes above named were
all better marked. The superficial cells on the fifth day are shown
in Fig. XLIV. They measured y74th of an inch by 5grqth, though,
at a very s]iﬁht distance in the same cartilage, the width of the
superficial cells was not greater than ,\5th of an inch, On the ends
of the cartilage, after six days, there was a fibro-granular mass, in
which the discharged corpuscles of the cartilage ceﬁg were distinctly
seen after the addition of acetic acid. These bodies could also be
separated from the end of the cartilage by pressure, for their con-
necting hyaline substance was very soft, and allowed the corpuscles
to be pressed from it and examined loose on the field of the micros-
cope. No action was exerted on them by acetic acid.

Fig. XLIII, Fig. XLIV. 2

Fig. XLIIL—Section showing the perichondrial layer of cells in the healthy costal cavtilage of the

- XLIV.—Perichondrial 1is of the costal cart
of a seton five days bqfw!gydﬂgaﬁfe i ilage of the same dog, changed by the in-

Thefu{'th_er changes in the structure of the ends of the cartilages
were so similar when examined at numerous periods up to the ﬂE






'IE'}ARTIL:’!.GEE OF THE LOWER ANIMALS. i &

formation of these fibres from the corpuscles was examined in one or
other of the cartilages ﬂferatrerl on; for, even when the corpuscles
seemed to have wholly disappeared amongst the fibres, they could

Fig. XLVI.

Fig, XLV.—Section of the costal cartilage of the do&sﬁmu‘ng the discharge of the corpuscles of the
cells, resulting from the passage of a seton thiriy-four days before death.

Fig. XLVI.--Section showing the first a rance of fibres in the hyaline substance betwoeen the
changed and granular cells of tﬂc perichondrial layers of the costal eartilage of the dog, after the JHEE.
sage of a seton forty days before death.

be brought into view by the action of acetic acid, and then appeared
as represented in Fig. XL VII.,, or much more elongated, and con-

Fig. XLVII.

Fig. XLVII.—The appearance of the fibro-nucleated mass, after the action of acetic acid.

stituting fibres. Reference to the formation of fibrous tissue from
the substance of human articular cartilages, shows the process to be
precisely similar in them.xgee Figs. o X XTI, and XXIIT.,
also Figs. XXXVI,, XXXVIL, and XXXVIIL) Andagain,a
similar but less evident change appears to take place in the healthy
state of the superficial layers of the costal ﬂuﬁrag\ss, at their junc-
tion with the perichondrium.

In one case, thirty-two days after the insertion of the silk, a tu-
mour was found upon the posterior and upper part of the cartilage,
and projected from it an eié‘hth of an inch. Tt cut like cartilage or
enchondrnma, and appeared to the naked eye like cartilage with
which bands of fibre were intermixed, being also covered externally

B
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rillated, or even fibrous, where it joined with the granular mass.
The splitting of the hyaline substance was much more distinet after
fﬂrt_f,r-z’uur days, in another instance, also in the dog. In this case,
it took place at a well-marked line, and the corpuscles, set free from
cells at a little distance, were mixed with the fibres, and became
gradually lost amongst them. The cartilage cells, at 45th of an inch
distant from the point of splitting of the hyaline substance, con-
tained distinet granules, and each appeared to have appropriated a
portion of the Eurmunding hyaline substance to itself, so that the
whole appeared converted into a perfectly cellular mass. The largest
cells measured g1;th of an inch in their long diameter; and their
corpuscles, when set free, varied in length %I‘Dm sasoth to Tdggth
of an inch, and in breadth from . }5-th to 53l5th of an inch.

No change could be seen on the first and second days, after setons
had been passed through the cartilages of the ear in rabbits; but on
the forty-fourth day after one had been passed in the dog, a calca-
reous mass, full of osseous lacuns, was found on the egge of the
opening, where, also, the proper texture of the fibro-cartilage gave
place to fibrous tissue, though no change could be seen to have
taken place in the cells.

Division was practised on the costal cartilages of the dog in six
instances, and the parts were examined in three cases, after six days;
in two, after fifty-two days; and in the other, after fifty-six days.
After siw days, slight swelfing was found at the point of division and
for a sixth of an inch on either side, and was produced by soft,
reddish lymph, which also extended into the fissure produced by
the division, and was full of fusiform cells. The perichondrium
was thickened, for a little distance from the point of division, in every
instance, and the superficial cells were rounded and granular, as
they were after the passage of the setons. No change could be seen
in the deep cells at this period. After fifty-two and fifty-siz days,
the sternal end was found above the costal, overlaying it to the ex-
tent of one-fourth or three-cighths of an inch; and both ends were
slightly reddened and soft. The perichondrium was thickened near
the ends, and the cells below it were rounded and granular as usunal.
At this period, the deep cells were bursting and dischﬁg'ng their
corpuscles into the hyaline substance, or upon the cut surface ; the
cqrﬁuscles, in the latter case, becoming much elongated, and mixed
with a fibro-granular mass.

Ligatures were tightly applied to the costal cartilages in twelve
instances in rabbits, smrf in five others in dogs, at periods varying
from one to forty-eight days before the parts were examined.

On the first and second days, no change could be seen in rabbits,
except that a small portion of cartilage appeared deficient under the
ligature ; but in the dog, two days after the application of a liga-
ture, considerable destruction of the cartilage was found to have
taken place for J,th of an inch in the direction of its length, whilst
the ligature remained and enclosed a thin lamina of cartilage. The
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the most external mixing with the fibres of the perichondrium, as
if they were to constitute the nuclear fibres of that membrane when
fully developed.

In a number of instances in which ligatures had been applied in
rabbits for thirty-three days, or longer, to costal cartilages which
were ossified in the centre, complete solution of continuity had taken
place; the ligature remained on one e}}d of the cartilage, and, toge-
ther with both ends, was enclosed in a yellowish-white curdy mass,
constituting tumours from the size of a horse-bean to that of a small
walnut, consisting of irregiulm*lg,uruunded granular cells, which varied
in size from wz55th to o5'55th of an inch, becoming shrivelled, and
then displaying a large nucleus, or two or three granules, on the
action of acetic acid. Destruction of the cartilage, which covered
the central ossified part of each, had taken place on both ends to the
extent of Jth of an inch; and on the surface of absorption, the cells
had broken up and discharged their corpuscles into the hyaline sub-
stance, which, in some places, could be seen becoming fibrous at the
same time as the corpuscles were elongating. In a few places, the
fibrous mass was so fully formed as to prevent the corpuscles from
being seen until after the action of acetic acid, which at once re-
vealed their existence. The calcified part of each cartilage included
in the ligature, presented a number of cells, in the walls of which
calcareous matter had “become deposited, giving to the texture an
- appearance very different from that of the part further on, in which
spicula of bone were seen in their usual arra,n%cment.

The results of operations on the cartilages of fourteen of the largest
joints of dﬂgs and rabbits show how little such textures are disposed
to take on diseased actions ;—that when disease is excited in them,
* it has no tendency to involve more of the cartilage than that which
is immediately in the neighbourhood of the injured part, nor yet to
extend to the other textures of the joint; and again, that whether
the cartilage be injured by the knife, by actual cautery, or by the
application of strong acids or alkalies, anormal nutritive changes are
excited in the surrounding parts, so that they soon give rise to fib-
rous texture, which heals up the breach.

I have found that simple exposure of the interior of the largest
joints of the lower animals, for a limited time, is unattended with the
](E;duc:tinn of disease ; and, indeed, it would appear that in man, the

ger resulting from simple exposure of serous and synovial mem-
branes by incised wounds, with clean instruments, has been very
much over-rated. In dogs and rabbits, simple incisions in the ar-
ticular cartilages, and even the application of actual cautery to
them, excited, in many cases, no inflammatory action whatever, or
merely slight swelling of the joint for a few days; unless when a dis-
location, as of the patella, was the result, or when both knee-joints
of the same animal had been operated on at the same time. The
lameness prodiiced by such operations, especially in young animals,
disappeared in a week or fortnight; but, when " dislocation resulted,






CARTILAGES OF THE LOWER ANIMALS. i

cells, especially in width, with the production: of granules in their
interior, the inter-cellular substance becoming indistinetly fibrous or
granular, so as partly to conceal the cells.— (Fig. L.)

Fig L. —Appearance of the cartifage of the patella of the dog on the edoes of an incision, nada
forty-nine days befure death

In an instance in which the patella was dislocated outwards, and
had the middle of its posterior surface firmly pressed upon the edge
of the articular surface of the condyle of the femur during flexion,
a small flap, made by ineision, was found directed upwards, and lay
in such a position as to make pressure upon another flap, situated
higher up, causing its entire removal. The structure of the fla
which was turned up was changed in a similar way to that of those
before described, The whole upper part of the ca:ti{age was loosened
at its attachment to the bone. Its cells were indistinct in some parts,
having become very granular, or reduced to mere patches of granules,
which lay in a fibrous or hyaline matrix, the hyaline substance hav-
ing become converted into fibres, whilst the cells were reduced to
small patches of granules. ;

In another instance, the patella was dislocated internally, and the
external half of its articular surface, which moved on the condyle
during flexion and extension, presented a perfectly smooth and po-
lished surface on a level with the other parts of the cartilage. is
surface rung like bone on being struck with a knife; but, on bein
examined, still presented the usual arrangement of superficial anﬁ
deep cells of cartilage, in a few places; whilst, in others, the cells
of the whole thickness of the cartilage were distinctly calcified, ex-
Eiajning why this part of the surface was not depressed, as it would

ve been if the cartilage had been removed so as to have exposed
the bone. The deep cells still retained their columnar arrangement
even when completely calcifiel. On the surface of the uncalcified
parts of the cartilage, large rounded cells existed, measuring in
some places, z15th of an inch, and crowded with finely granular cor-
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traces of fibres; whilst perfect fibres, densely interwoven, consti-
tuted a fibrous membrane at the bottom of the cauterised spot.
In the fibrous membrane, no further fraces of corpuscles could be

Fig. LT,

Fig. LL—Shows the carfilage of the femoral trochlear on the edge of @ spot to which actual cattery
wag applied forty-nine doys befors death.

seen than small patches of granules; and, in many preparations,
these were not visible without the action of acetic acid. Between
the part consisting of perfect fibres, and that composed of corpuscles
discﬁarged into a hyaline matrix, the corpuscles were found gradually
becoming smaller and elongated, like nuclei of fibres ; or granular,
shrivelleﬁ, and at last reduced to mere clusters of granules. The
texture of the bone under the cartilage thus changed, was dense and
apparently healthy.
cases where inflammation had taken place, the cauterised and
the neighbouring parts were covered with a dense fibrous mass,
which could be stripped from the bone with forceps. The structure
of the superficial and deep portions of this mass was very different,
the supergcial part consisting of fibrous tissue, with nuclei, elongated
in the direction of the fibres, and brought into view by the addition
of acetic acid; and the deeper ones having nuclei interspersed amongst
fibres, and lying at right angles, or obliquely, in relation to each
other, capable also of E&ing traced in all stages of their formation,
from the discharged corpuscles of cartilage cells.!
In a knee-joint, in which internal dislocation of the patella became
ermanent, a dimple-like depression on the external part of the car-
tilage of the inner glenoid cavity of the tibia, indicated the point on
which the condyle of the femur had rested. The superficial cells
of this part were spherical, {5;5th of an inch in diameter, and con-

! It is difficult to convey an accurate idea of the difference in appearance of
the fibres and nuclei of the fibrous tissue, which was the produet of inflamma-
tion, and of that which resulted from changes in the texture of the cartilage,
notwithstanding that a few examinations of both, with the attention directed
to the nuclei, readily serves to distinguish them,

C
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in others, where they still formed columns arranged vertically, It
will be recollected that a similar formation of lacunz from cartilage
cells was before shown to take place in the costal cartilages, and in
the fibro-cartilage of the ear.

In two cases, in which central portions of the articular cartilages
of the knee-joint had been cut away down to the bone, 140 days
before death, precisely the same changes as are detailed above, took
place in the aﬁjacent Ipm‘ts, the only difference being, that many of
the corpuscles which had been set free had become enlarged, and
occupied spaces between the fibres, so as to give the texture the cha-
racters of fibro-cartilage.

Intense inflammation, with effusion of lymph, was the result of
the temporary application of hydrochlorie acid, liquor potassce, or
liquor ammonice, to the cartilages of the knee-joints of rabbits. The
cartilage, in different places, underwent all the before-mentioned
changes, being completely caleified in many parts ; whilst, in others,
there were various stages of production ﬂg granules in the cells, or
reduction of the cells or nuclei to patches of granules found amongst
fibres.  In some places, the cells were large, and crowded with cor-
puscles ;—in others, the corpuscles were interspersed amongst fibres,
and were undergoing the usual conversion into nuclei ;—and many
parts consisted of cells lying in a very dark inter-cellular substance,
which obstructed the passage of the light, even in very thin sections.
Such parts were instantly rendered transparent by the action of acetic
acid; the acetic solution thus nhtainedl, giving, after neutralisation
by ammonia, and the addition of oxalate of ammonia, numbers of
beautifully octohedral erystals insoluble in acetic acid, and evidently
those of oxalate of lime. It thus appears that the darkening of the
hyaline substance is owing to the deposition of calcareous salts.
In the cases just noticed, the application of the fluid was intend-
ed to be confined to the cartilages of the patella and femur, but
a small quantity ran into the joints, apparently in consequence
of which the superficial cells of the posterior part of the femoral
condyles, and those of the cartilages of the ti&ia, were very much
enlarged, widely separated, and connected only by a ge?;tinous
and hyaline snbstance, from which the cells escaped readily by
pressure. To the naked eye, these parts presented no trace of

ase. !

With a view to ascertain the mode of extension of disease from
the bone to articular cartilage, I passed a thick brass wire, in two in-
stances, in the dog, under the trochlear surface of the femur, at the
distance of half-a-line from the cartilage; but, on examination of the
parts, at periods of nineteen and thirty-four days afterwards, no
change could be seen in the cartilage, except that its superficial cells
n the neighbourhood of the part, were enlarged and granular. Tt is
very probable, however, that this was the result of inflammation in
the synovial membrane, as the deeper parts of the cartilage were cer-
tainly unchanged in structure, in both instances. After thirty-four
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caleareous lamina ; for in no case do they extend further into the
healthy cartilage surrounding an injm‘ﬂd spot, than appears neces-
sary for the formation of sufficient fibrous texture to constitute the
cicatrix,

The early period at which changes occurred after great irritations,
when compared with their very tardy development when mere in-
cisions had been made in the cartilages, is of great consequence,
showing that the changes are dependent on the activity of the nutri-
tive process. It will be remembered that the enlarged and granular
state of the superficial cells of costal cartilages was very manifest on
the second day after the application of a ligature, and on the third
day after the passage of a seton; whilst no change could be seen
on the surfaces of incisions after seven days; and, even after forty-
nine days, such parts presented very trifling changes when compared
with those whicﬁ had been subjected to more serious irritation." Yet,
~ as these changes were precisely similar to those which occurred under
other circumstances, and went on to the formation of perfect fibrous
tissue, there is no longer any reason to doubt that incisions, fractures,
or other lesions of articular cartilages, are capable of complete cure
by the production of fibrous tissue from the suEstam:B of the adjacent
uninjured cartilage, on the establishment of an anormal nutritive
PTHCEES.

The general result of these researches, appears in the strongest
manner confirmatory of the conclusions previously drawn from the
examination of the human articular cartilages, and to be of import-
ance in demonstrating :— '

1st. That the changes of structure which result from the most
varied injuries, are of similar characters in all cartilages.

2nd. That these changes invariably affect both the cells and inter-
cellular substance.

ord. That the only explanation of the nature of such changes
which can be given ig, that they depend upon an increased and anor-
mal nutrition of the texture.

4th. That uncomplicated lesions of cartilage, especially such
as have been artificially induced in the lower animals, manifest a
very decided tendency to spontaneous cure by the production of
fibrous tissue, or by calcification of the whole cartilage left after the

injury. 2

I The slight extent of the changes induced in cartilages by division, and the
length of time taken up in their completion, have probably given rise to many
of the statements that divided or fractured articular ca.rt-i%ages never unite ;
whilst the same opinion appears to have been adopted by other observers on
entirely different grounds. Thus, Dr Leidy, in his excellent paper on articular
cartilages, in the “ American Journal of Medical Sciences ” for April 1849, says:
—As well almost might the two opposed surfaces of articular cartilage unite

i]n a joint in which there is little motion, as for the two broken edges of one to
0o 50,












