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G ANORMAL NUTRITION

stance of this tissue will be seen to be very different, at least in
degree, from that complete irrigation of the textures usually styled
vascular, for yet a large portion of the substance of the cartilage is
very far removed from any vessel containing blood. Now, as it has
never been shown that cartilage, under any circumstances whatever,
becomes vascular, it is clear t%nat it is in the best possible position
amongst the textures for the investigation of those processes
which are continually going on without the immediate agency
of ?}ﬂud»vessels, and take place, properly speaking, in the texture
itself.

It is stated by Professor Alison, that the essential peculiarity of
inflammation is a peculiar perversion of nutrition or of secretion ;
and in Professor ]£3n11ett’s admirable work on Inflammation as a
process of anormal nutrition, it is plainly demonstrated, that all the
changes which take place in the matters exuded in inflammation are
alone referable to the general plan by which the nutrition of healthy
textures is effected, and that thus softening, induration, hypertrophy,
ulceration, &c., are Pmduced.

That changes, which may be equally referred to an anormal nu-
trition of the texture, take place in the diseases to which articular
cartilages are so liable, appears plain from the nature of the changes
that oceur in them in such cases, and which I shall endeavour to
describe and illustrate, as they appeared to me during lengthened
examinations of a number of cases, the particulars of which will be
afterwards detailed.

It is said that inflammation, ulceration, softening, hypertrophy,
atrophy, and ossification, are the diseases to which cartilages are
liable. Of the existence of inflammation in them, there is perhaps
no other evidence than that farnished by ulceration, which is unques-
tionably the most important of all the affections of this texture, and
is generally believed to be the climax of the most severe affections
of the joints. Whether atrophy occurs, except as the result of such
changes as take place in ulceration, is yet doubtful; whilst ossifica-
tion appears to be confined to the n::a:rtal s of the larynx, the costal
cartilages, and the fibro-cartilages found uniting the bones at the
synchondroses. i

The most important views of the nature and progress of ulceration
in cartilages may now be briefly stated, that it may be seen whether
or not they are consistent with the changes which microscopic ob-
servations reveal in the textures, :

Sir B. Brodie saw very plainly that nutritive changes take place in
cartilages, and concluded that they contain blood-vessels. He argued,
1st, that there are instances in which vessels extend into the carti-
lage from diseased bones ; 2d, that, notwithstanding the great amount
ufg friction to which many cartilages are exposed, no change takes

lace in them, and yet the enamel of the teeth wears away in old
age; 3d, that the structure of cartilage becomes changed in disease
in such a way as to indicate that new matter is deposited and the old
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stroyed, and the bone laid bare, without any a pearance of a mem-
brane for the purpose of absorption.” But he Iciu.v,tir.ngui:s\hes between
absorption and ulceration as two modes, by either of which cartilage
may be removed :'—¢“In some parts may be seen the membrane ad-
hering to the cartilage or to the denuded bone, in various degrees of
activity or vascularity, according as its office is completed or in pro-
gress; and in others, a total loss of the cartilage may be observed
without the development of a membrane. It is not unusual for one
half of a knee-joint to be losing its cartilage by absorption, while, by
a process of inflammation subsequently excited, the other is in a state
of active ulceration.”

Re5Miug the removal of the cartilages of old people, Mr Key
says :*—“I am unable to offer any very conclusive evidence as to the
exact nature of the process in all such cases; but I believe it will be
found to be analogous to the processes which I have previously de-
scribed.” He remarks on the g)brnus degeneration :3>—Tt appears to
me to be an action altogether different from absorption, and analo-
gous to the softening of the intervertebral substance.” Again *—
“1It is a disease of a peculiar character, and differing in many re-
spects from the ordinary affections of joints that end in the destruc-
tion of the cartilage.”

Mr Mayo® believes Key's views to be at variance with the facts
revealed by dissection, and states that “there are three distinet forms
of ulceration, or three varieties of ulcerative disease, which, although
they may be occasionally combined, are oftener met with separately.”
These are—rapid and clean excavation on the surface, with inflam-
mation of the synovial membrane ; chronic ulceration on the surface,
with fibrous or brush-like projections, and inflammation of the syno-
vial membrane ; and ulceration on the deep surface, with inflamma-
tion of the bone and synovial membrane, and, in some instances, “with
sensible vascularity of the cartilage itself.” He reports several cases
- of ulcerated cartilages, in which, he says, they were evidently
vascular. These, however, are of no value in deciding the question
regarding vascularity, as in no case was the minute structure exa-
mined ; and Mr Liston says, that the preparations to which Mr Mayo
refers, exhibit nothing at all satisfactory on the subject.

Mr Liston halieveﬁ that he had injected vessels Il)assing from the
bone into the substance of diseased cartilage; but Professor Goodsir
has plainly shown,® that there is every reason to believe that such
vessels ramify in a new texture occupying the place from which the
cartilage has been removed by absorption. Moreover, Mr Liston
himself says,” that in such cases ulceration may be proceeding from

1 Medico-Chirurgical Transactions, vol. xix. p. 243.

2 1bid, vol. xix. p. 149. 3 1bid, vol. xix. p. 135.
4 Tbid, vol. xviii. p. 241. 5 Ibid, vol. xix. p. 49,
6 Anatomical and Pathological Observations.

7 Medico-Chirurgical Transactions, vol. xxiii. p. 95.
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be gradually torn off' the cartilage, the latter will appear rough and
honey-combed. Into each depression on its surface a nipple-like
projection of the false membrane penetrates.” Mr Goodsir points
out that the cartilage may be attacked upon its attached surface in a
similar manner, a vascular and false membrane being, in that case,
formed between it and the bone, a layer of nucleated cells always
existing between the loops of capillaries and the ulcerated surface.
He adds :—“The cartilage, where it is not covered by the false
membrane, is unchanged in structure.”

My South believes firmly in the truth of Wilsen and Key’s notion
of the deposit of a new and vascular substance upon the synovial
membrane being the usual cause of ulceration of cartilage, and that
the cause is not in the cartilage itself. In support of this view, he
ﬁ:}tes largely from Mr Goodsir’s observations, in pages 17 to 19 of

G.’s work before-named.

Mr Rainey states that the absorption of cartilage is preceded by
conversion of its nuclei into drops of oil, which are sufficiently cha-
racteristic, and capable of being removed by the addition of ether.
The intercellular substance is also converted into granules of oil,
arranged in irregular lines running in all directions, grooving and
excavating the cartilage.

In Guy’s Hﬂspitalaﬁee orts for October 1848, Mr Birkett recorded
the examination of a diseased knee-joint, and maintained ¢ that
the destruction of articular cartilage depends chiefly upon a diseased
state of the capillary vessels of the bone, whereby its nutrition is
suspended, and that then disintegration simply, and not ulceration,
takes place. That this disintegration is mainly attributable to a
metamorphosis or conversion, first of the nuclei, and then of the in-
tercellular or hyaline substance, into fat.” Mr Birkett believes bone
to be analogous to the true skin, and cartilage to epithelium ;' and
states, in opposition to all other observers, that the cells of articular
cartilage, near to the bone, have no regular arrangement.

Such is the nature of this very instructive process as it has ap-
peaved to others, Without further remarks, I shall now proceed
to give the results of other examinations, and endeavour to show
that the facts are capable of being reconciled with a true physio-

logy.

Osservation L—Disease of Cartilage of the Knee-Juint without Symptoms—
Severe comminuted and complicated Fracture of the Bones of the Leg—Ampu-
tation—Death from Exhaustion. -

Charles Clarke, ot. 42, labourer, admitted into the Aberdeen Royal Infirm-
ary, December 16, 1848, under Dr Kerr, for a severe comminuted fracture of
both bones of the ieg, extending into the knee-joint, and produced by the fall-

I M. Richet in 1844 wade a similar st&}emnn_t as to the analogy in structure
and mode of nutrition of cartilage and epidermis, nails, &e.
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Fig. 1.—Portion of a vertical section through he diseased ¢ o, bands and i
the joint ; Beyond h,q'tri"'q..s cartilage is healthy, ug part;ia, Silres prajecting into

ig. IL.—Portionof a similar section surface.  This band containg the original cells broken
immm,wnmuuus,mohmufwfdc las its nuclews, "

Remarks.—The disease, which had proceeded in this case to the
destruction of parts of the cartilage through the greater extent of its
thickness, without giving rise to any symptoms, commenced on the
surface, at parts considerably removed from the edge, and pro
without the assistance of blood-vessels in the cartilage, or a newly
formed membrane. It is evidently similar to that which was de-
scribed by Sir B. Brodie, and adduced by him as a preof that ulcera-
tion of cartilage is cansed by vessels passing into its substance, and
referred to by Mr South, under the head of * self-ulceration of cartil-
age.” Thereal characters of this disease; as shown by a microscopical
examination, have not yet been made known, so far as I am aware.
They consist in the gradual enlargement and rounding of the cells,
which become filled with a multitude of corpuscles, which, on the
bursting of the cells, are discharged into the texture, and removed
from it by changes to be afterwards shown. The hyaline substance
splits into bands and fibres, and is subsequently disintegrated and
removed from the part. It will be afterwards sgom whether these
changes indicate a disease of a peculiar character, and altogether dis-
tinet from ordinary ulceration of cartilage, as is believed by Sir B.
Brodie, South, and Key.

Opservation II.—Diabetes—Death from Diarrhea—ZEstensive disease of the
Cartilages of the Left Knee-Joint without Symptoms.

A. R., mt. 38, labourer, admitted into the Aberdeen Royal Infirmary, De-
cember 5, 1848, under Dr Kilgour, for diabetes, the first indication of which
he noticed during the previous summer. On admission, has every appearance
of having been a strong and healthy man—is emaciated, complains of great
thirst, and frequent micturition. Urine, 13lbs, sp. gr., 1'040, gives every indi-
cation of the existence of a large quantity of sugar on the addition of yeast, the
sulphate of copper test, and on microscopic examination.! During the treat-

1 A full account of the symptoms, the progress of the case, and its treatment,
is to be found in the hospital reports, but is here omitted as not being connected

with the disease of the cartilages.
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also small cells to be found in some of the bands. Large masses, of nded
form, and highly glistening character, are to be found loose amongst :hr:ghres,
attached to them at their extremities, or stuck upon them in different parts of

their course, and forming a part of their substance—(Fig. X.) These bodics,

Fig. X,

Fig. 1X.—Fibrous hand projecting from the surface of the patella,

mFig. X —Glistening ies found loose and upon fibres which have no ordinary cells amongst
[T

when loose, have very much the appearance of starch globules without the
hilus.  They are of considerable consistence, and appear of the same density
throughout. From their connection with the bands, lfleir glistening character,
and the ahsence of any save small and irregular cartilage cells where these
bodiesare found, it is tolerably certain that they are cartilage cells which have
undergone this remarkable change in structure, and most probably one quite as
t in their chemical characters. Lying amongst these loose bands and
bres, are a number of perfect octohedral crystals, completely insoluble in
strong acetic acid. The side of the largest of these measures ;},th of an inch,
of the others 4;;th, and many are so small as to be recognie.eg as crystals only
with difficulty.

At the point of the section marked b, Fig. VIII., the texture is soft and
spongy, the layer of cells parallel to the surface still remains, but its cells are
considerably enlarged in both length and width, measuring on an average »};th
by ty4s5th of aninch. A few are rounded, and these are much larger, mea-
suring from 5};th to £l5th of an inch long, and J5th to »};th broad. The
cells nearest the surface have lost almost all trace of their nuelei, and are evi-
dently breaking up. They lie in a highly transparent hyaline substance, se-
parated at some distance from each other. Those lower down contain nuclei
or corpuscles of the usual forms, and these lie in a denser and granular texture,
reddish-brown in colour, and darker than the healthy intercellular substance.
—(See Figs. XI. and XII.) In the deeper parts, the texture is more healthy,
the cells being of the usual form, and arranged in groups perpendicular to the
surface, except where the intercellular substance is softened, and indistinctly
fibrous; for, in all such places, the cells are much enlarged, and contain a
number of smaller ones, of which the nuclei are the most prominent objects.

Near to the edge, on the opposite side, precisely similar changes have taken
place, but the affection of the superficial cells has not proceeded so far. At the
point marked ¢., Fig. VIIIL,, the interior of the cartilage is soft and pulpy. The
intercellular substance is indistinctly fibrous,—the cells are of large size, and
many have discharged their contents (cells or nuclei), which are found mixed =
with the fibres, This change reaches the bone, but is most marked in the
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have commenced on the surface, but at ¢, (Fig. VIIL.), both the
cells and the hyaline substance in the deeper parts were considerably
chan whilst there was scarcely any affection of the surface,
showing plainly that the disease may commence in any part of the
cartilage. Whence the crystals of oxalate of lime arose, it is difficult
to saj' They were not to be found in any texture in which the dis-
eased parts had been wrapped, and were intimately mixed with the
fibrous processes.

Opservariony ITL—Serofulous Disease of the Wrist and adjacent Joints—exten-
swlej ﬁhmm of all the Cartilages, and complete removal of many—Amputation
—Phthisis.

James Finlay, ®t. 19, labourer, admitted into the Aberdeen Royal Infirmary
under Dr Keith, on December 26th, 1848, for disease of the wrist. He has re-
sitliuigidin Aberdeen for three years past—is of thin and spare habit—eomplexion
pallid.

States that he always enjoyed good health until lately—that eight weeks
before admission he injured his right wrist by swinging between two casks, and
felt pain in it at the time. He continued at his work, as a shop porter, for
some weeks, his wrist being at first a little swollen, and then so painful as to
oblige him to give up his work. At this time, the pain was deeply seated—of
an aching character, and always worst at night; in the morning the wuist felt
stiff. Two or three weeks after the injury he placed his arm in a sling, and
used poultices, without relief. When five weeks had elapsed, he applied to Dr
Laing as an out-patient of the hospital. At this time there was a swelling on.
the anterior and inner aspect of the wrist, which, on being opened, discharged
two or three table spoonsful of pus and blood; another opening was made lower
down, but scarcely any pus escaped from it. These openings continued to dis-
charge until his admission, the fluid becoming graduaﬁ;,r more serous. A week
previous to his admission, a small abscess, on the back of the earpus, burst,
and discharged some pus and blood. His father is a stout and he:ﬁth;r man,
but he knows nothing of his mother or other relatives.

On admission, there are the three openings above-named, leading to exten-
sive sinuses ; and from the posterior one, portions of rough bone are felt. The
whole wrist is much swollen, and white in colour—the hand swollen and al-
most useless.

A week after admission, Dr Keithremoved parts of the unciform and fifth me-
tacarpal bones. Erysipelas came on, and extended to the axilla. It was stopped
by the application of nitrate of silver,and in a week or ten days, abscesses formed
on the outside of the limb near the shoulder and elbow, as well as in the palm.
These were opened, and discharged a large quantity of matter. Emaciation and
hectic supervened, and, in consequence, the arm was amputated near the wrist,
on March 3d. The wound healed tolerably well—the ligatures separating
withiin ten days, and his health improved very much ; but since leaving the
hospital he has suffered severely from an affection of the chest, which has all
the characters of phthisis. :

Eaxamination of the Hand.—All the tissues about the wrist-joint are infil-
trated with a gelatinous effusion, through which the sinuses run in different
directions. On opening the wrist-joint, the bones are found to adhere so firmly
in many places, that the few isolated patches of cartilage which remain tear
off portions of bone and lie on the opposite surface. Where there is no carti-
lage, the bones are rough and bare.  The adjacent surfaces of the radius and
ulna are in the same state, but the lower part of the surface of the ulna is co-
vered with cartilage overa great part of its extent. The bones are tolerably

firm, and resist attempts to pass needles, or the points of forceps, into them.
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A small patch of cartilage on the radial surface of the semilunar

aﬁnta,_ia the middle of itﬁhicknm, a number of eells which n.ret:?tils*m{]trl;
breaking up. Their average size is y}sth of an inch by zhyth. They are
full of g istening and slightly granular corpuseles, which are rounded, oblong, or
semilunar in their shape. On the surface, there isa finely mottled hyaline sub-
stance, full of corpuscles, like those in the cells, but larger in size, measuring from

th to E{‘u—ﬁt of an inch in diameter. These are so large and elosely ap-
Plied to each other in some parts, as to give to the texture the a pearance of a

portion of temporary cartilage. At the part of this cartilage which is applied
upon the bone, there are a number of m?:ieated cells aprea%eﬂnt ina gra.PEu]ar
substance, as shown in Fig. XV. These are probably produced by the deve-
lopment of the eorpuscles before-named into perfeet ueIF g

Sections taken vertically from the cartilage on the cuneiform surface of the
semilunar bone, show at t]‘;

e deepest parts (Fig. XVI.) irregular cells, having

Fig. XVI.

L
==

e

-
i
e e

Fig., XV._Vertical scction from the radial surface of the semilunar bone, showing the cells nearest

“ie bi“#rm ﬂﬂ mwerpart:r vertical section from the cuneiform surface of semil showing the
g, — Deepest part of a LAl rom the o wee of semiluner t
i t’ﬂmﬁm‘ﬁiy i =

cells with th

EE granular nuclei, and measuring about g};th of an inch in diameter. The
of these cells and of their nuelei are much thickened, and will not allow
the light to pass thmugl-lh until after the action of hydro-chloric acid. In the
middle of the sections there are cells or clusters of cells, of sizes from ,}th to

th of an inch, containing irregular and differently sized granules in some

es, and the ordinary corpuscular nuclei in others. On the surface, the cells
are distended, and contain a few granules in a cluster in their centre, and some
are opened up by bursting. Such cells measure as much as gi;th of an inch
in their greatest diameter, and are represented in Fig, XIV.

At the anterior and posterior limits of the radial surface of the ulna there
are portions of cartilage, the hyaline substance of which is converted into dark
fibrous tissue, mixed with cells th of an inch in diameter, each containing
four or five granules. Sections may be obtained having fibroustissue and granular
cells at one part ; at another, similar cells almost free from granules, and Iyin%in
unchanged hyaline substance ; and again, such cells in groups, as in Fig. XV.

Every other articular surface was examined with the greatest care, and si-
milar ges were found to have taken place in every one. The soft lymph,

T
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bits, and from his peculiar gait ; for, in walking, he made little use of his
knees, but threw the whole weight of his body alternately on the lower extre-
mities, making progression by a sort of recking motion from side to side. This
peculiarity oceurred after the injury to his foot, but did not interfere with his
oceupation, for he could carry very heavy burdens. He never suffered from
raﬂugnisad disease of the knee-joints, nor was he ever known to complain of
them.

Eramination of Right Knee-Joint.—The patella is of the usual shape, and its
articular surface is covered with cartilage throughout. This presents a granu-
lar and velvetty appearance over a large slightly depressed patch in the centre.
The cartilage nearest to the civenmference and one-fourth of an inch in breadth
all round, is of the usual density, but is split by grooves running towards the
centre. In different parts there are fibrous processes hanging loosely from the
surface, and of one-eighth to one-fourth of an inch in length. A horizontal
section was made through the middle of the bone. The cartilage is one-tenth
of an inch thick at the most prominent part of the section, and one-seventh at
the middle of the surface for the external condyle. The parts next to the
bone, and the bone itself, appear healthy. :

HRight Femur.—The cartilage on the trochlear surface is velvetty and soft in
the centre;—for one-fourth to three-fourths of an inch at the circumference it is
dense, white, and split on the surface by grooves passing towards the centre.
Where the trochlear surface joins the external condyloid one, the surface is
remarkably irregular; in some places elevated, in others depressed, the carti-
lage being dense and white in patehes—then flocculent, soft, and covered by a
multitude of projecting fibrous processes. The depressed parts have a puckered
appearance at their mm‘%ns, the bone being covered at the bottom by fibrous
and translucent tissne. Further down, and directly on the lower and posterior
part of the surface of the external condyle, is a large and irregular patch of
14th inch in extent from before backwards, and from one-fourth to one-half of
an inch in different places from side to side. On this patch, the bone is thinly
covered by translucent fibrous tissue. The patch is separated from the edge
of the surface by apparently healthy cartilage of one-fourth of an inch in ex-
tent on the outside, and somewhat less on the inside ; behind, it runs within
one-eighth of an inch of the edge of the surface, and is separated from it by
cartilage which is velvetty and granular on the surface. On making a section
from before backwards, passing through the trochlear surface and the depress-
ed patch on the externaT condyle, the bone presents a (Feﬂecﬂy smooth edge
at every point, except in front of the patch on the condyle, where it is raised
Asth of an inch for an extent of one-fifth of an inch from before backwards.
The cartilage is {/5th of an inch thick on the trochlear surface, and becomes

radually thinner on passing to the junction with the condyloid surface, where
or more than one inch it is only 4i;th of an inch thick. It then regains
its thickness for half an inch immediately in front of the raised portion of
bone, and for one-fourth of an inch buahinc?r it ; whilst on the remaining part
of the section, corresponding to the bottom of the depressed patch, there is only
a thin membrane.

Proceeding backwards from the trochlea on the surface of the internal con-
dyle, the junction of the two presents similar irregularities and fibrous pro-
cesses, on the surface, to those on the opposite side. At one of such points the
hone is raised, and it is bare at the apex of a small projection of one-eighth of
an inch in diameter; posteriorly, the cartilage has a smooth and nearly healthy
appearance, except on the outer edge of the condyloid surface, where it 1s gra-
nular and floceilent ; and behind there is a large patch, on which the car-
tilage is rough, white, and presents a number of fibrous processes hanging
loosely into the joint. On making a section from before backwards, through
the left half of the trochlear surface and left condyle, the cartilage on the for-
mey appears healthy, and is one-tenth of an inch thir:i-: ; at the junction of H':ﬂ
two, and over a space of one-third of an inch from before backwards, the bone is
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The horizontal layer of cells is very thick in some situations ; its cells are so
much enlarged as to measure 4 5th of an inch long, b th broad ;—they
contain a central ular nueleus, and some are granular throughout ;—at the
surface, they can be seen bursting and forming a granular and fibrous mass, in
which nuelei can be found elongating. (See Fig. XVIIIL.) In other parts, indeed

Fig. XVIIL. Fig. XVIIL.

. XVIL—Vertical section near the civeumforence of the right , showring the notches pro-
d by the bursting of cells, and the fitrous and granular mass on the free surface. -t
Fig. XVIIL.—Vertical section of the! cartilage of the femur, showing the i
granular, and bursting. The upper part of the figure shows the granular and mass on the sur.
fﬂ‘MI

over alarge portion of the surface, some of the cells, usually lying horizontally,
exist; ﬁ the surface is covered with a fringe of fibre WJ ufg an inch long,
which is evidently the result of the splitting of hyaline substance. The thin
s emi-transparent membrane, covering the bottom of the depressions before de-

Figs. XIX. and X X.—Projecting processes from the patella and femur,
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The cartilage of the external glenoid cavity presents, in different parts, the
various appearances before deseribed. On the edges of the fissures, there is a
loose fibrous mass, the cells in the neighbourhood being filled with corpuscles,
and some of them }th of an inch in diameter. The raised portion, in front,
15 covered by a thin iibrous membrane, and under this are several small masses
of dense calcareous matter, in the very substance of the mrti].?e. Below these,
the cartilage is but little changed. The calcareous matter dissolves slowly,
and with effervescence, in acetic acid. The solution gives no precipitate with
ammonia, nor with ammonia and sulphate of nesia, but when solution of
oxalate of ammonia is added, a dense white precipitate of octohedral crystals
immediately takes place. The crystals are insoluble in acetic acid, and have
?1]1 the characters of oxalate of lime. The substance consists of carbonate of

me.

The flocculent appearance of the semilunar cartilages is produced by fibres
and bands, which eannot be distinguished from those obtained from the pro-

er cartilages—(Fig XXVI). Like the latter, these contain, at some distance
rom their free extremities, rounded nucleated cells—(Fig. XXVII). In many

Figs. XXV and XXVIL—Two portions of the same fibrows projection from the free the
se:mitﬁmr cartilage, where it i:_ﬂmg:hnt. - rezeceell

rts, the walls of such cells become gradually indistinet ; and, at last, nothing

ut their nuclei can be observed (Fig. XXVIIL.), these being spread out in

the tissue. The deeper and more external parts consist of an intricate inter-
lacement of fibres, with an oceasional nucleated cell or a corpuscle.

Many of the fibrous processes present masses of hyaline substance attached
to them, as in Fig. X.

Examination of the Left Knee-Joint.—The cartilage of the patella is velvetty
and soft on the surface, owing to fibrous processes such as have been described.
Amongst them are numbers of the octohedral erystals before-named. The su-
perficial and deep cells have undergone the usual enlargement, and then pre-
sent a granular nucleus, or a series of corpuscles, in their interior.

The articular surface of the femur is covered with cartilage throughout. On
the external condyle this is but little changed ; on the internal one, the carti-
lage is slightly velvetty, and on its external part, there is an abraded and vel-

i

it
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was stilit into bands and fibres, one cause of which appears to have
been the active changes taking place in the cells of the cartilage.
The free fibres, when formed from the superficial parts, lie lmrizontasi%;
but when from the deeper parts, they ﬁ?e a vertical arrangement,
evidently due to the normal arrangement of the cells. That the
cells burst and discharge their contents into the tissue, there can be
no doubt ; but it is not quite so clear what part these contents take
in the formation of the fibrous mass on the surface. The corpuscles
of the cells certainly elnnﬁa.te before they are discharged, and to a
greater extent afterwards: but, as it is positively shown that the hyaline
substance can be converted into fibres as small as those of white fi-
brous tissue, without the immediate agencyof cells ; that part, at least,
of the fibrous tissue on the surface of diseased cartilages is so formed ;
and that the corpuscles appear like nuclei in the tissue, after the
action of acetic acid, we cannot believe that they actually elongate
and constitute fibres. And yet, fibres are formed in the granular
mass, without the development of other and new cells,

Opservation V.—Eatensive Disease of the Bones of the Left Tarsus; Com-
plete Destruction of some of the Articular Cartilages of the Foot, and Partial
Disease of all the Rest; Amputation ; Recovery.

Alexander Johnston, ®t, 41, farm-labourer, admitted into the Aberdeen Royal
Infirmary, under Dr Keith, on March 20, 1849, Is considerably emaciated—
complexion and irides light. States that he has always enjoyed good health,
and lived regularly. About twenty years ago, a horse trod upon his left
foot, and rendered him lame for some days, but he continued his work and was
soon well. Two years ago, he noticed pain on the inner side of the left foot,
which he ascribed to a sprain, and as it went off in a few days, he took little
notice of it, and continued his work., About twelve months ago, he first felt
pain on the outer side of the left tarsus, limited to a space about the size of a
shilling ; the pain being at times dull, at others lancinating, and not regularly
worse 1n the night than day ;—he continued at his work for a month, when he
gave it up, and since then he has never rvesumed it. He says the pained part
was somewhat swollen ; it was lanced by a surgeon, and blood alone escaped
from the wound. It was again lanced, five months after the commencement,
and pus then escaped :—at this time the pain was constant, but he could walk
about. In December of the same year, an opening was made into a swelling
which had formed on the inner side, and he says ten or twelve ounces of pus
escaped,

On admission, the foot was considerably swollen, and there were two fistulous
openings on the inner side, and several on the outer side, of the tarsus. Ampu-
tation was performed in the lower third of the leg, on March 31st, whilst the
patient was under the influence of chloroform. Erysipelas took place in the
stump two or three days afterwards—leeches were applied—suppuration oc-
curred, and openings were made. At ]i'rresent. (April 10) he is going on well,
and his health has improved considerably. '

Examination of the Foot—The soft tissues are matted together, and the liga-
ments are softened and reduced to a pulpy mass, or altogether removed.

Astragaius.—The articular surfaces for the tibia and fibula are covered with
cartilage, which is apparently healthy, except at the edges of the upper and
external surfaces, where it is reddened and abraded. The surfaces for the os







30 ANORMAL NUTRITION

ters on all the surfaces. The cartilages of the phalanges are all diseased, though
they appear healthy to the naked eye. In many places a distinct but thin
membrane may be removed from the surface of the cartilage. This consists of
horizontal or vertical fibres, mixed up with corpuscles discharged from cells, and
in all stages of elongation. The hyaline substance on the surface, or in the
deeper parts, may be seen in different preparations to become striated, and then
split into fibres, the arrangement of which is horizontal or vertieal, aceording
ta the original direction of the cells of the tissue. In every part, this change
in the hyaline substance is associated with the enlargement of the cells, and
the discharge of their corpuscles. Both changes are shown in Figs. XXXII. and

XXXIIT., taken from sections of the cartilage on the heads of the metatarsal
bones. .

Fig. XX XIT. Fig. XXXIII.

Figs. XXXIL and X XXIIT.— Vertical sections of cartilage from the heads of the melatarsal bones,
showing the changes in the cells and hyaling substance in the superficial and decp parts.

Sections, taken from the tarsal end of the fifth metatarsal bone, show the
superficial cells to be granular, and very much enlarged, many being th,
and a few y}sth of an inch long, resembling those in Fig. XVIII. The deeper
cells measure on an average giyth by th of an inch. They are filled with
corpuscles, closely packed together, and a few contain cells as well.

The posterior surface of the third cuneiform bone is so much diseased, that
its -:arti];age is almost as loose as if stretched across a cavity, and yet the dee
cells are but little changed in many places; in others, they are enlarged,
rounded, and filled with corpuseles or cu}i]s. The superficial cells ave very much
elongated, and many contain large fat globulesand granules—(Fig. XXXIV.) ;
in some places the cells have opened on the surface, and this has a fibrous and
nucleateg covering, which presents nipple-like processes filling the cavities of
the cells which have burst.

The cartilage on the anterior surface of the cuboid bone has its deep cells en-
larged, rounded, and full of cells or corpuscles, the superficial cells being ab-
sent in many places, and their place 3uppliedh13f a layer of fibres, gth of an
inch thick, these fibres being arranged horizontally, and mixed “tll)lmth nuclei,
measuring - r5th by th of an inch—(Fig. XXXV.) Where the superficial
cells remain, they are elongated and granular, or they are seen opening on the
surface. In one place alone are the deep cells finely granular and distended, as
if about to burst, whilst the superficial ones are but little changed, and have no
membrane covering them. ot

The other articular surfaces were carefully examined, and similar changes
were found in their cartilages. Notwithstanding the bones of the second
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Complexion light—irides blue—has always enjoyed good health. States that
his brother had sores about his ankle for some time, when sixteen or eighteen
years of age, but that he is now quite well.

He says that he never injured his elbow, but, three years ago, he noticed it
become stiff and painful. At this time, the surgeon to whom he applied lanced
it behind, and evacuated some blood mixed with pus ;—he carrieg his arm in
a sling for eight or nine weeks, when the elbow got so much better that he
resumed his work, and continued it until & week previous to his admission, ex-
cept at four periods, each of three or four days’ Rnratiun. On each of these
occasions, the elbow was lanced, and pus and blood escaped ;—the first time, the
opening was made in front; and twelve months after the commencement of the
disease, the other openings were made at the sides of the elbow. During the
whole time the elbow was painful on pressure, there were occcasional lancinat-
ing pains in it, and for some time each morning it was very stiff. The pain
was never so severe as to keep him from holding a plough, or deing other farm-
ing work ; nor did it affect Eis appetite until the week previous to admission,
when he was obliged to discontinue his work.

On admission, the left elbow is found mueh swollen, rounded, and pulpy to
the feel ;—the skin is white, and presents five fistulous openings at different
parts of the joint, but only one of these is now discharging. To the diminu-
tion of discharge he attributes the increase of pain, for he has noticed that the

in increased when the discharge diminished, and the reverse. On the even-
ing of the third day after admission, he felt sick and generally unwell, and on
the following day, the elbow was affected with erysipelas, which speedily ex-
tended to the shoulder. A hlister was applied on the outside of the upper part
of the arm, and the erysipelas at once stopped, and did not return. Suppura-
tion, however, took place some days afterwards, and two or three ounces of pus
were evacuated by an incision in the lower part of the arm :—the abscess healed
rapidly. Amputation was performed under the influence of chloroform on the
14th of April. The hemorrhage was troublesome at the time, and recurred,
though a great number of ligatures had been applied. After the operation, he
went on very well, and on the 10th of April the wound had healed by the first
intention, except at a few small spots. e was dismissed cured on May 14, 1849,

Examination of the Limb.—The elbow is much swollen and rounded,—the
numerous sinuses communicate with the joint on both sides, On cutting
through the soft tissues, and especially the parts immediately under the skin,
they are found infiltrated with a gelatinous substance ;—the ends of the bones
adhere, and at last yield with a noise as of some part giving way ;—this is found
to be the posterior part of the external condyle of the humerus, which adhered
to the ulna, and has torn off a portion of bone from it. The trochlear surface
of the humerus is covered with cartilage, hoth in front and behind,—the other
parts are destitute of it, and are covered by a spon? fibrinous mass of a red-
dish colour, the mass and the bone below it being highly vascular. The ulna
presents similar appearances. It has no cartilage except on the ridge separat-
ing the two surfaces of the olecranon and on the smaller sigmoid cavity ;—
in most other parts, the bone is rough and bare, and, in the remaining ones,
covered by a firm fibrinous and reddish mass. The radius has diseased cartilage
on the surface around its head, and on the adjacent part of its humeral sur-
face ; the other Fa,rt of this surface is bare, or covered witha dense fibrous mass
which has particles of bone adhering to it that have been torn from the humerus.

Microscopic BExamination.—The fibrous substance is the same in every part,
and consists of an indistinet granular mass, or of fully formed fibrous tissue with
waved fibres, amongst which are patches of cartilage cells, which are very trans-
parent, slightly granular, and evidently the discharged contents of larger cells.
—(Fig. XXXVI.) Onadding acetic acid to these structures, the fibres are
rendered transparent, or converted into a granular mass, and the whole tissue is
found studded with beautiful and elongated 111.1»:;1»31.—{]3‘1§+ XXXVIL)

Where the cartilage appears to be wholly ahsent anc replaced by a fibrou:
mass, its corpuscles are yet to be found ; in some places, mixed up abundantly
with a hyaline and softened mass ; in others, amongst fibres, granules, fusiform
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Lemarks.—This was a chronic disease in a serofulous constitution,
and it destroyed the whole of the tissues in the interior of the joint,
with but little suffering. The affection of the cartilages had gone on
to the removal of the whole superficial layer of cells, whilst the deeper
ones were shown to be undergoing the usual changes, but to have
suffered to a less extent, so that there can be little doubt that the
disease commenced on the free surface. The discharged corpuscles
of the cells were seen lying on the surface in hyaline substance, or
among a mass of fibres; %he were considerably elongated, and at
many parts appeared to have become transformed into fibres. When
the fibrous tissue was acted upon by acetic acid, a number of nuclei
were seen, which appeared to be the remains of the elongated cor-
puscles. These hnili'ieé could not have been inactive in the formation
of the fibrous tissue, and they may have been concerned in this pro-
cess in one or both of two ways—viz., by elongating into fibres, or
by causing the hyaline substance to split into fibres, as in the cases
before related, and as very evidently took place, in some parts, in
the present instance. The fusiform cells appeared to have grown in
the usual way in the blastema, formed of newly exuded matters and
the disintegrated substance of the diseased cartilage. The fibrous
tissue, found where the cartilage had been destroyed, was becoming
perfectly organised ; whilst the texture of the bone was opened out,
and spicula were shooting into the fibrous mass for the purpose of
consolidating the union between the bones. It is a matter of ex-
treme interest and importance to ascertain in what way the new
bone in anchylosis is really formed ; and in connection with the sub-
ject, I may refer to the elevations of the surface of the bone, in Ob-
servation 1V., which appeared to have taken place at those parts from
which the cartil had been removed by former ulceration, or a
chronic process of the same character.

OeservaTiON VIL—Cancer of the Liver, Brain, Kidney, and of every other Or-
gan except the Heart; Cancerous Deposits in the Right Psoas Muscle, on the
transverse processes of the Lumbar Vertebree, and on the Right Ilium and
Femur ; Disease of the Cartilages of all the articulating processes of the Lum-
bar and several of the Dorsal Vertebroe—of the Fibro-Cartilage of the Right
Sacra-Iliac Synchondrosis—of the Cartilages of the Right Hip and Knee-Joint,
—of both Elbow-joints, and of the Carpal Articulations ;— Tubercle and Cica-
trices at the Apices of both Lungs ;— ular Degeneration of both Kidneys ;
Epileptic Convulsions; Partial Paralysis; Death.

This was the case of a widow, wt. 48, who had a son hefore marriage, but no
children since that time. She was stout and healthy up to January 1849, and
gained her livelihood by earrying large baskets of fish to the country, and by
selling dulse (Rhodomenia Palmata), which she herself pulled, standing in a
cﬂnaigerablc SEpth of water. When she went to the country, she was gene-
rally away from home for two or three days at a time; but she lived regularly,
and was never known to have taken spirits of any kind. In January she began
to complain of pains in the ﬁf,‘ht hypochondriac, eﬁigastric, and in the lumbar
regions, with cedema of the lower extremities. Her complexion became sal-
low,—the symptoms above-named continued to increase in intensity,—she had
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Fig. XXXIX,
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Fig. XXXIX.—Portion: of fibro-cartilage from the right sacro-ilie symchondrosis.

hyaline substance is split into bands and fibres in the usual way, whilst all the
cells contain granules, collected together into small patches, which occupy the
normal position of the nuclei, These granules are found in all the cells,
whether belonging to the superficial or deep layers. In many places, all the
cells of the superficial layers are completely removed.

Upper Extremities—The cartilage, on the ridge separating the small head of
the humerus from the surface for the ulna, presents, in both limbs, a linear
excavation running from before backwards. l:"1‘]11'3 cartilage on the larger sig-
moid cavity of both uln® isdivided into two parts by a thin band of membrane,
which passes aecross at the junetion of the olecranon with the shaft, and is the
only substance which covers the bone at that part. On examining the strue-
ture of the cartilage near the excavations on the humeri, it is found converted
into fibrous tissue on the surface, whilst a thin layer of cartilage is applied to
the surface of the bone, The membranous band on the ulnz is of a fibro-nu-
cleated character, similar to that covering the bone in the depressions on the
femur in Obs. 1V,

Several patches of cartilage on the bones of the carpus present similar dis-
eased appearances to those before described in the other surfaces. In the joints
of whigl'l no mention has been made, the cartilages are healthy.

Remarks.—Owing to the co-existence of the disease of the cartil-
ages, in this case, with the general cancerous affection, it is of great
importance to ascertain whether the former was produced by the lat-
ter affection. The characters of the disease in the cartilages were
not affected by the cancerous disease, for they were precisely those
which are found in all similar states of disease without cancer. There
was no deposit of cancerous matter in the cartilages, nor any dege-
neration of them other than is usual, especially in old persons. And
yet the greater extent of disease on the surfaces of the lumbar than
of the Lémrsa.l vertebre appears connected with the %reat amount of
cancerous affection of the abdomen, and it was probably the result
of the increased activity of the circulation, which we may suppose to
be necessary for the deposit of large masses of cancer, tubercle, or
other exudations. It is to be noticed, that on all the articulating
processes of the vertebre, the disease commenced at the edges of the
cartila%:es, whilst it was found in the centre of the surfaces alone, on

r
o

the right patella and tibia,
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In the partsleast diseased, the cells of the surface are broader than usual, but
scarcely as long as healthy cells ;—they ave separated from each other, and
contain no evident nucleus, but appear finely mottled. The central parts of
most of the surfaces are nearly healthy.

Remarks.—This was a case in which there were many symptoms
which are usually believed to indicate the existence of serious dis-
eases in the articular cartilages, and yet the affection of these tex-
tures was so slight, as to be found only after a very careful examina-
tion. There were the usual appearances produced by the gelatinous
disease of the synovial membrane, and the texture of the bones of
the tarsus was opened out, so that they were all very much softened.
The affection of the cartilages had evidently commenced at the
circumference of their free surfaces, for all the deep parts were quite
healthy. That the disease in the cartilages should commence at the
parts just named is mot surprising, when it is considered that, in
adult articular cartilage, these parts are very freely supplied with
blood, being covered with a distinct reflection of the synovial mem-
brane, and the eirculus articuli vasculosus of Dr William Hunter.
The vessels on the surface of the cartilage, at the parts named, be-
come distended with blood ; an anormal nutrition 1s going on in all
the parts surrounding the joint, and this process may%e expected to
extend to the eartilages, as it was found to have done in the present
instance. If articular cartilages are chiefly nourished by the vessels
of the bone, as is believed by Mr Toynbee, it is very singular that
they are not more frequently attacked by disease on their attached
surface, especially in cases where there is extensive disease in the
bones.

Onservarios 1X.—Disease of nearly the whole Articular Cartilages in the Body,
with Porcellanous Formations in a few spots ; Fracture of the Neck of the left
Femur eighteen months before Death ; excessive Softening of the Bones of the left
Lower Extremity ; Incomplete Paralysis ; Death from Exhaustion,

J. N., female, w@t. 60, hawker., Was in the habit of drinking whisky for
seven years before death; had three children, but was never married. Stated
that since the year 1846 she had suffered much from headache and giddiness,
and that in the end of that year she fell down whilst washing clothes. In fall-
ing she cut her forehead, but knew nothing of the accident for some time, when,
on recovering from insensibility, she found that she had been bled, and that
active purgatives had been given to her. About the end of the year 1847 she
fractured the neck of her left femur in leaping out of a cart, and was removed
to the hospital, and placed under the charge of Dr Keith. She recovered from
this accident, and walked about tolerably well on crutches until the end of
March 1849, when she began to complain of pains and numbness in the right
arm and leg, and the right side of the body. From the time of t:he fracture,
ghe had also pain in the left hip-joint during moyements of ,ﬂ"{ limb, After
the end of March she never left her bed, and appeared to be muh"i"fﬂd“m :
Wine was ordered by her medical attendant, and continued until her dea
The bowels were habitually constipated. Complete retention of urine took
place, requiring the introduction of the catheter on the 27th of May, and every |
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which have become converted into dense fibrous tissue. On opening the cap-
sule, the head is found to be separated from the bone, and lying in the acetabu-
lum, presenting, towards the neck, a flattened but rough aurkgace, the margins
of which correspond precisely to the edge of the cartilaginous surface. The
neck cannot be said to exist, having been almost wholly removed by absorption.
Between the inter-trochanteric lines there is an extremely irregular surface di-
rected towards the head. From this surface and its margins, several dense
fibrous bands pass to be attached to the capsule near the head, and one or two
to the irregular surface on the head itself. In the substance of these bandsare
several loose portions of bone, which appear to have been separated at the time
of the accident. On withdrawing the Eead from the acetabulum, to which it
is attached in the usual way by the round ligament, the latter brings away with
it a dense white membrane, which covers the whole surface of the cartilage,
and is reflected from it to the ligament. Where the membrane has been torn
off, the bone at the bottom of the acetabulum is left rough and bare, and where
the membrane has been withdrawn from the surface of the cartilage, the latter
is roughened. At the upper part of the acetabulum, the cartilage, covered by
the membrane, presents several depressions and irregularities, and similar ap-
pearances are seen also at the lower part near to the edge of the cartilage. In
the latter position there is one part, where the bone appears to be covered merely
by a thin membrane, of the characters of the one described on the depressed
patches on the condyles of the femur in Obs, IV,

A thin fibrous membrane covers the fractured surface of the head of the fe-
mur, and is continuous with a denser membrane, which can be traced over the
whole cartilaginous surface to the round ligament. The membrane and round
ligament can be readily stript off, and they expose bare bone near the attach-
ment of the ligament, and at the very edge of the articular surface ; but, on the
remaining parts, a layer of cartilage, of considerable density and granular on
the surface, is found. A brownish-red patch, three-fourths of an inch long and
half-an-inch broad, immediately above the round ligament, presents a very
thin layer of cartilage, which at one spot is quite yellow ; whilst another patch
of half-an-inch in diameter, below the ligament, has an extremely thin cover-
ing of reddish-brown cartilage. The bone, under these two {mtchea, and at the
irregular one near the 1'nundg ligament, from which the cartilage has been alto-
gether removed, has its texture completely opened out and softened, being in
some parts a mere shell, which breaks down readily under the fingers.

Kinee-Joint.—The cartilage of the femur presents a deep depression, elongated
from before backwards, on the inner condyle, near its junction with the troch-
lea. Over a space of the size of a shilling, on the centre of the trochlear surface,
there is a patch of fibres, many of which project half to three-fourths of an
inch beyond the surface. The cartilage of the external glenoid surface of the
tibia is depressed in the centre, and furnished with projecting fibres, and that
of the internal surface is slightly fibrous in the centre, but the cartilage of both
surfaces is nearly healthy under the semilunar cartilages. The cartilage of the
patella has a large and irregularly depressed fmtch in the centre, running to-
wards the internal edge of the bone. Its whole surface appears thinly covered
with fibres, and, in some places, is rough and granular.

The cartilages of the ankle-joint, and of the articulations of the foot, appear
healthy ; but a few ave thinned at their edges, and the bones at such parts are
excessively soft,

The shaft of the femur of this side has a very large medullary canal, and
very little compact tissue ; its lower end is considerably softened. The whole
of f?lrle tibia consists of soft spongy substance, which admits of its being crushed
in the hand or twisted in any direction. The fibula is similarly changed, and
can be twisted round the fingers very readily. All the bones of the foot can be
crushed between the finger and thumb with the greatest ease. The cancelli of

these bones contain an unusual quantity of oil.
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deeper parts, it is dark and molecular, or indistinetly fibrous, the fibres running
perPBndmu]url_v to the surface.

The yellow spot on the cartilage of the head of the femur is found to be owing
to the existence of a quantity of oil in the substance of the tissue ; but no fatty
matter exists within the cells, though they are much enlarged. In some places,
where the cartilage is not more than Jith of an inch thick, the superficial cells
are not all removed, and yet no progressive enlargement of the deep cells is ob-
served on passing down to the bone, as it is on passing towards the free surface
at parts where that constitutes the prineipal or sole point of absorption. On
examining the edge of the cartilage at the margin of the surfaces, and near to
the attachment nfg the round ligament, after stripping off the fibrous membrane
from it, the hyaline substance is found to be converted into distinct interlacing
fibres, amongst which are numbers of cells or corpuscles, the whole tissue at
these parts being almost precisely similar to fibro-cartilage.

The microscopic appearances in the diseased parts of the other cartilages of
these extremities are similar to those above-named. Where there is a fibrous
membrane on the surface, or where fibrous processes project from it, these con-
sist of bands or fibres running in different directions according to the position
of the cells where the fibres are formed. Amongst the fibres are a few cartil-
age cells, or granular patches indicating their former existence, and always seen
after the action of acetic acid. The mode of junction of the fibrous layer,foundon
the surface, with the cartilage, and the changes which are seen to have taken
Elﬂ{‘.e in the superficial and deep cells are precisely similar to those which have

een already described in the cartilages of the left femur and acetabulum.

Upper Extremities—The cartilage covering the heads of both humeri pre-
sents whitish }Iﬂi{:llﬂﬂ, as if there were a deposit of dense matter immediately
below the surface. The cartilage of the glenoid cavities is healthy. .

Elbow-Joint —The cartilage on the lower articular surfaces of the humer
is reddened and velvetty on the small head and the adjacent ridge,—that
on the right humerus presents an abraded spot on the trochlear surface, and
an elongated but deep noteh, }th of an inch long, and {,th broad, at the
anterior part of the ridge, separating the trochlear surface from the small
head. The cartilage on the heads of the radii is reddened and velvetty or fib-
rous, especially at the edge of the humeral surface, and at the part near to
the ulna, where nearly the whole thickness of the layer is diseased. The
cartilage on the ulna is slightly reddened and velvetty. On each side, it is
divided into two parts by an irregular membranous band passing across at
the junetion of the olecranon with the shaft. At this point, the bone ap-
pears almost bare, except at the radial end of the band on the left ulna, where
there is still a layer of cartilage. :

Wist-Joints.—The left wrist-joint is healthy. In the right one the cartil-
ages covering the lower surfaces of the radius and ulna, are converted into fibres
at their margins, whilst their central parts are covered by a thin membrane.

Right-Hand.—Many parts of the cartilages of the bones in the lower carpal
row are reddened, velvetty, and abraded. The semilunar surface of the unci-
form, and the unciform surface of the fourth metacarpal bone, present irre-
gular spots, where the bone is completely bare, smooth, and covered with por-
cellanous deposit.

Left- Hand.—The cartilage on the lower surface of the scaphoid, and on the
semilunar surface of the unciform bone, is removed on each for an extent
of 1-Gth of an inch. The exposed hone is perfectly smooth and porcellan-
ous, and the edge of the surrounding cartilage is loose and velvetty. The
surface of the trapezoid for the trapezium is in the same state. Several other
cartilages of the carpal bones are reddened and velyvetty, and especially the
cartilages in the carpo-metacarpal articulation of the thumb. _

Microscopic Bramination—On examining vertical sections of the cartilage of
the heads of the humeri, passing through the white spots, these are found to be
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are large cells of the characters of that delineated in Fig. XLI. ; or, a number
of smaller cells ave found amongst fibres which interlace with each other, com-
posing a tissue which is almost precisely similar to fibro-cartilage in its strue-
tural characters.

Remarks.—Without any symptoms which could be supposed to
indicate diseased action in the joints in this case, almost every arti-
cular cartilage in the body became seriously affected, and parts of
several were almost wholly destroyed. The nature of the disease in
every joint was similar to that before detailed in Obs. L., IT., IV., and
VII. On many of the cartilaginous surfaces there was a dense fi-
brous membrane, which was evidently produced by splitting of the
hyaline substance of the cartilage into fﬁ}I'ES, and by changes in the
cells, which had reduced them to granular nuclei or isolated patches
of dark ;{1‘&111111&5. In the elbow-joint an apparent conversion of car-
tilage cells into osseous lacunw, by calcification of their walls, was
observed. The softening of the bones of the left lower extremity,
independently of those of other parts, was very remarkable, and might
Pﬂsﬂ%ljf have been produced by diminished nutrition of the whole of
the parts of this extremity since the occurrence of the fracture.

e nature of the disease which led to the death of the patient
cannot be made out very positively. The symptoms were those
usually produced by cerebral congestions or chronic lesions of the
nervous centres, and with them must be considered the deposit in the
upper part of the vertebral canal. This deposit had every appear-
ance of tubercle ; but it was not found until too late a period to allow
of its nature being very positively stated by microscopie examination.
The ulceration of the bladder probably hastened the fatal termina-
tion, and may have arisen from the retention of urine, as there was
no disease of the other parts of the urinary tract.

Osservation X.—Glelatinous Degeneration of the Synovial Membrane of the
Ankle and Tarsal Articulations— Loosening and Destruction of the Cartilages
—Softening of the Bones—Anchylosis of the Astragalus and Os Calcis—Am-
putation—IHecovery.

David Wood, wt, 25, farm-servant, admitted into the Aberdeen Royal In-
firmary on April 11, 1849, under Dr Pirrie, for disease of the left ankle. He is
tall and thin ; complexion and hair light.

States that he was confined to bed for rather more than a week, fr_om_an
attack of scarlet fever, in the beginning of November 1848. In the beginnin
of the year 1849, his feet became uneasy on walking ; and about the secon
week of February his left ankle first became the seat of greater stiffness and
uneasiness than other parts, inducing him to walk on the outer part of the
foot rather than on the sole. This slight uneasiness in the ankle gradually
increased, and the toes became unusually stiff and extended. After two or
three weeks, he observed a swelling on the outer side, which %mdu_all_v ex-
tended round the joint, with increase of pain. The pain was but little felt
when sitting quietly, but it was very severe in walking, obliging him to give
up work a month previous to his admission, and of late destroying his rest in
hed. He applied a few leeches to the joint a short time since, but with little
or no henefit. .
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ones, near many of their articulating surfaces, can be broken down with the

ﬁnigrs'.

wrogcopie Examination.—The reddish-brown gelatinous mass contains a
number of fusiform and nucleated cells; a few exudation corpuscles, only par-
tially filled with granules ; and a large number of splmric;{: finely granular
and indistinctly nucleated cells, varying in size from gigth to yssth of an
inch. On the action of acetic acid, these cells show a distinet, rounded, and
granular nucleus, measuring in all the cells about 'y5th of an inch. All the
structures named as components of the gelatinous mass lie in a finely granular
blastema.

The cartilages of the ankle-joint have no trace of the horizontal layer of
cells on the surface, but this presents a number of free fibres, 4} ;th of an inch
long, projecting into the joint, and formed of hyaline substance. At the at-
tachment of the bands and fibres to the hyaline substance it is finely molecular,
and excessively transparent. The same molecular, disintegrated, hyaline sub-
stance is seen on the deep surface ; but on this there are neither bands nor
fibres. In the centre of the cartilage the cells are of the usual size, but their
nuclei are extremely irregular in form ; nearer the free surface the nuclei are
seen in all stages ufy conversion into granules, whilst the cells are rounded, and,
instead of lying in groups, are separated at equal distances from each other.
Several of these cells have a finely mottled appearance, as if the granules had
been converted into molecules. (See the large molecular patchesin Fig. X111}
Near the deep surface the cells are but little changed, whilst divectly upon it
they are molecular, and apparently undergoing the same process of disintegra-
tion as the hyaline substance, On adding acetic acid to these cartilages, the
hyaline substance becomes very transparent, but the granules are in no way
affected.

In the articulations further on in the foot, similar changes have taken place
to a less extent. On the posterior surfaces of the seaphoid and cuboid bones,
the superficial cells are swollen and granular, as well as separated from each
other at a greater distance than in the natural state. On the cuboid the super-
ficial cells measure gisth by yZ55th of an inch, and contain irregular or
rounded granules, very much like oil, and measuring 5zysth of an inch when

of the largest size, whilst there are all sizes below this. The deeper cells are
quite healthy.

The anterior surfaces of the cuboid and scaphoid bones present similar

changes in their superficial cells, but only in some places, and to a slight ex-
tent. The adjacent surfaces of the cuneiform bones are eonsiderably softened,
and their cartilages are more diseased ; the cells are swollenand granular, and
the hyaline substance is broken down and melecular, or is distinctly fibrous.
The cartilages applied close to each other in the anchylosed articulation have

their superficial cells erowded with eight or ten corpuscular nuclei in each. =

They are ;};th of an inch long, and separated from each other. The usual
clusters of deep cells are only seen in a few parts, for the cells have in most

e -

.

places separated from each other, and have become swollen and rounded. Near

the anchylosed part the cells are further changed, and the majority of them

measure g4,th by ;1:th of an inch, and are crowded with corpuscles. Man
of the small

dent boundaries, as it appears to be only a denser portion of the gelatinous con-

er cells are perfectly spherical, and present a nucleus without evi- '

tents of the cell. In all these parts the hyaline substance is finely mottled.

The portion of the cartilage exactly in apposition with the anchylosed part of
the bones has its hyaline substance converted into perfect fibres, interlacing in
every direction, nnﬁ forming spaces of 51,th of an inch in diameter, which
are occupied by dilated cells, or by clusters of corpuscles which have evidently

belonged to single cells. [In other parts the corpuscles are quite free, and lie
in hyaline substance, or perfect fibrous tissue formed from it. They measure
from yosgth to gygyth of an inch in their long diameter, and but little less

transversely.
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IX. The Hu[iaarﬁcial cells ofssuch parts arve enlarged, rounded, and contain
globules of oil of different sizes. They lie in a dark brown granular sabstance,
which, on being acted on by acetic or the stronger acids, loses its colour, pass-
ing through different shades of brown and reddish-brown to yellow, the colour
in one stage being precisely the reddish-brown colour assumed by the inter-
cellular substance in many of the former cases of fibrous degeneration. Some
of this dark deposit was found in the cartilages of the right elbow-joint, where
it could not be observed with the naked eye.

The cartilage of the ulne, near the line separating the olecranon from the
shaft, presents a number of beautiful hyaline bands on the surfaces, and in the
deeper parts rounded cells of larger size than in any of the foregoing cases :
many measure {i5th by t#5;th of an inch, and a few are considerably larger.
Some of the'cells are seen to be breaking up, each of the numerous contained
corpuscles appropriating to itself a part of the gelatinous contents of the cell,
so as to complete itself, and constitute another nuecleated cell :—others contain
small patches of molecular or granular matter, which are the only indications
of the previous existence of the nuelei or corpuscles.

In the examination of the yellow parts of the cartilage of the left acetabu-
lum, the whole colouring matter is found within the cells, giving to the tex-
ture a very beautiful appearance.

Remarks—This case was so similar to that recorded in Obs. IX.,
and some of the former ones, that scarcely any remark is necessary.
The disease was general, and possessed of the usual pathological
characters.

Osservarion XIIT.—Complete Destruction of the Cartilages, Ligaments, and
Synovial Membrane of the Knee-Joint—Eaxudation, with Vegetable Produc-
tions in the Pharyna, (Esophagus, and upper part of the Laryna—Death.

This patient, a female, ®t. 22, was admitted into the Aberdeen Royal In-
firmary, under Dr Laing, in May 1849, for disease of the knee-joint. I did
not see her during life, but was enabled, by the kindness of Dr Laing, to collect
the few following facts from his case-book, and the account given by himself,
the dresser, &c. :— ! 4

The patient had previously suffered from disease of the elhow-joint, but she
stated, on admission, that it gave her no trouble, notwithstanding that consi-
derable grating of the ends of the bones took place on motion of the joint.
One ankle-joint had also given her uneasiness, The disease in the knee-joint
had existed fifteen months. When admitted, this joint gave her consider-
able pain, especially on motion ; it was swollen and rounded ; the skin was

Eerfacﬂy entire, and had been so from the commencement of the disease ; the

was unusually moveable at the joint, and r&s%uim_d support by pillows,
to prevent its bending laterally upon the thigh. The disease appeared to pro-

ess gradually ; the pain continued very severe ; the leg became more move-
able laterally at the knee, but the skin remained entire throughout; and not
the slightest tendeney to the formation of an abscess was observed. After about
six weeks from the time of admission, she complained of being very unwell;
in two days from this time she had severe rigors, with difficulty of breathing
and deglutition ; and death took place within twenty-four hours of the occur-
rence of the last-mentioned symptoms,

Post-mortem Baamination.—( Thirty-six hours after death.)—The lower
lobes of both lungs are intensely congested, and calcareous coneretions, appa-
rently occupying the bronchi, and of a branched form, are found in two or
three places. A greyish-white curdy mass of exudation is found covering the
whole of the pharynx, and three or four inches of the upper part of thel 80~

hagus. It can be readily detached from the mucous membrane, which is

aryteno-epiglottidean folds. In the interior of the larynx a thin and more

-
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slightly reddened, and it extends to the margins of the glotfis, covering the =
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and thus the tissue is continually undergoing important nutritive
changes, by which its functions are preserved to the latest periods of
existence, - Its powers of absorption are very great, and there can be
little doubt that, by these, articular cartilages receive a sufficient
amount of nutritive material from the blood which cireulates in the
vessels of the bone or synovial membrane.

In the Philosophical Transactions for 1841, Mr Toynbee pointed
out that the blood-vessels of the bone, near a cartilaginous surface,
FI‘E&EIIt certain convolutions, dilatations, plexuses, and other pecu-
iarities, well adapted for the reception of blood, from which the
liquor sanguinis may be separated Ii):,r exudation, for the purpose of
nourishing the cartilage. He showed, also, that these vessels are
separated from the cartilage by “ a lamella of bone, composed of two
sets of osseous layers ; the one, dense and thick, is continuous with
the vertical fibres of the cancelli; the other, delicate and thin, prin-
cipally composed of osseous corpuscles, is situated at right angles to
the latter, and fills up. the interspaces of the vertical fibres.” Mr T.
believes that articular cartilage is chiefly nourished by exudations
from the above-named blood-vessels, the arrangement ot which, with
the absence of any other means of nutrition, have led him to this
conclusion. He points to the existence of a number of osseous la-
cunw, without other openings or canals, in the articular lamella of
the bones ; and to a series of minute canals, situated in the deeper
parts of the cartilage, and leading towards the free surface, as means
whereby the passage of nutritious fluid from the blood-vessels of the
bone into the substance of the cartilage may be facilitated. In the
fibro-cartilages, Mr T. states, that the blood-vessels uniformly termi-
nate within the boundaries of the fibrous tissue, without passing
into the part formed of cartilage. He regards the fibrous portion of
fibro-cartilage as formed from the cells of the cartilaginous part, hav-
ing found that, in the feetus of three and seven months, the external
vart of the inter-vertebral substance contains cells elongating into

bres, whilst up to adult age, the changes in it consist in the en-
croachment of the fibrous portion upon the cartilaginous. It may
be noticed here, that Mr T. also maintains that, during the whole of
life, articular cartilages gradually become thinner by being converted
into bone.,

Dr Leidy" has different views regarding the structure and mode of
nutrition of articular cartilages. He deseribes the cartilage corpuscles
as solid nucleolo-nucleated cells lying in groups. The contents of
the cells are a translucent, homogeneous, or minutely granular sub-
stance, with a central mass of distinctly coarser and darker granules,
in which a transparent, round, or oval nucleus can be seen, eoloured
brown by the application of tincture of iodine. e has described
and figured the cartilage matrix, as a substance made up of filaments

1 American Journal of Medical Sciences, April 1849,
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dogs, by the insertion of a seton, were ascertained and recorded in
twenty-nine instances, in twenty-one of which the seton had been in-
serted a different number of days before death, the period of time
varying from one to fifty-two days. In the remaining eight in-
stances, the setons were inserted at four of the same periods before
death as the others above-named. The setons consisted of strong
silk, which was passed through the middle of each cartilage by a =
curved needle, the external surface having been previously laid bare
b%’ an incision through the skin and subjacent muscles. The ends
of the silk were tied close upon the cartilage, to secure them from
removal, and the external wound was carefully sewn up.

The wounds always healed by the first intention when not again
interfered with ; a copious effusion of lymph took place under the
skin, and was an inch in its thickness in places where more than one
oEeratiﬂn had been performed. Absorption of the portion of car-
tilage included in the silk took place in three days, and solution of
continuity in the whole cartilage in four days, the silk escaping by
the wound when this did not %eeal immediately ; and, in other in-
stances, it remained close to the divided cartilage, enclosed in a cyst
of fibrous tissue containing a sero-purulent fluid. On the fifth and
sixth days, the ends of the cartilage at the seat of operation were
found separated to the extent of one-eighth of an inech ; on the eighth
and tenth days, they were a fourth of an inch apart; and after
the twenty-eighth da&', they were generally three-eighths of an inch ~
distant from each other, though in two instances they were found
much nearer. The ends presented different appearances: in about
half the instances, both were rounded or pointed; in two cases, the
sternal end was concave, and the costal one convex ; and in the rest,
one or both of the ends were flattened, concave, rounded, or pointed,
these differences in no way corresponding to the length of time which
had elapsed from the Jaerind of operation. In every case, both ends
were slightly reddened, and softer than natural ; they were connected
behind by a portion of thickened perichondrium ; and, in some cases,
by a half cylinder of that membrane, so that no doubt can exist that
tl';{e space between the ends was the result of a removal of the texture
of the cartilage, rather than of separation of the ends bﬁr mechanical
means. This interspace was occupied by a reddish-yellow, soft, and =

anular mass, which, on being examined at different periods up to

e twenty-fourth day, was found to contain large numbers of
spherical, finely-granular cells, 55\5th to 54%5,th of an inch in dia-——
meter, leaving one bright nuclens, »s5th an‘ an inch in diameter, =
after the action of acetic acid. The mass also contained Enmlt:ve'
filaments (Bennett) with fusiform and exudation cells, the latter
having but few granules in their interior. It will be seen that these -
are the ordinary constituents of an inflammatory effusion in which cel-~
lular growths are taking place, and, as such, they are not to be con-—
founded with the cells in the diseased ends of the cartilages and in their
immediate neighbourhood, which will be afterwards described.
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second day, that they may be deseribed by reference to a few ob-
servations.

On the fortieth day, a dense fibrous mass, on the thoracic surface
of the ends of the cartilage, constituted the walls of a cyst, which
contained the silk with the knots upon it perfectly entive. Complete
solution of continuity of the cartilage had taken place, and its soft-
ened ends were separated to much less than the usual distance, the
intersdpﬂce being occupied by a fibrous mass. A portion of peri-
chondrium connected the ends, and this membrane was three times
its usual thickness for one-fourth of an inch in extent upon both. No
change in the structure of the cartilage could be seen beyond the
distance of half-an-inch from the solution of continuity. At that
point, the thickening of the perichondrium commenced, and the cells
under it were considerably increased in width, and apparently
shrivelled or irregular on their surface. Further on, the chan
were much more marked, the cells measurin th of an inch in
width, and having a swollen appearance. Many had a perfectly
smooth surface, and no appearance of granules or a nucleus in their
interior ; others were wrinkled or contained numerous granules.
In the deeper parts of the superficial layers of the cartilage, the cells
lay in a perfectly hyaline substance; but those near the perichon-
drium had indistinet fibres amongst them, and, in fact, gradually
mixed with the perichondrial fibres until they could no longer be
recognised. The deeper cells had indistinct walls near the end of
the cartilage ; and in the place of nuclei of the ordinary kind, they
contained numerous bodies much smaller than nuclei, and refractin
the light as highly as oil. A little further on, these were dischar
from the cells into softened hyaline substance, and irregularly dis-
seminated through it, measuring from yi455th to 55l55th of an inch
in their greater diameter. They were round, oblong, triangular, or
(:ﬂnsidergbly elongated: in some places, apparently shrivelled; and in
others, they contained small but very evident granules. At the point
where the large cells discharged their corpuscles into the hyaline
mass, their Wag“se constituted a notched line in the tissue, the notches
being filled by the hyaline and corpuscular mass—(Fig. XLV.)
A little beyond the line just named, as well as in the perichondrial
layers close to the surface of absorption, the hyaline substance be-
came less transparent, fibres began to appear between the corpuscles,
and the latter were less distincﬁy seen—(Fig, XLVL) Then many
of the corpuscles became very much elungated, and lay amongst a
mass of fibres, whilst others, which remained rounded and of very
small size, gradually disappeared amongst similar fibres. -

The structure of the mass between the ends of the cartilage was
very similar to the textures just named. It consisted, near the car-
tilage, of hyaline substance, containing a mass of corpuscles dissemi-
nated in it ; -and, at a little distance, of a fibrous mass, containing
similar corpuscles, elongating so as very evidently to constitute the
nuclear fibres of the fully-formed fibrous tissue. Every stage of the
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