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PREFACE TO THE SECOND EDITION.

-

TIx the eleven years which have elapsed since the publication
of this work, many and great changes have taken place in
‘the Museum of St. Bartholomew’s Hospital. The Museum
itself has been moved to its present quarters, and the whole
of the preparations have been re-numbered, whilst many new
specimens have been added. To such an extent has the
Museum been improved during the last few years by a
‘succession of able and energetic curators that it may now
be looked upon as containing one of the largest and most
complete collections of Surgical Pathology in the world.

In the preparation of this edition, therefore, it was
not only necessary to revise and to bring up to date the
previous ftext, but it was requisite to add such new matter
‘as was previously omitted because it could not be illustrated
by specimens. In the present edition the lines of the
original work have been followed as closely as possible, the
only alterations being that greater use has been made of the
various Casts, Drawings, and Photographs, and the author
ventures to think that for a work of the kind it may
now be considered as nearly complete as it is possible to
make it.

The author has frequently been asked to publish a new
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edition, the former one having long been unobtainable.
Want of time alone prevented him acceding to this request,
and it was not until Mr. D’Arcy Power kindly undertook
the greater share of revision that this second edition was
commenced. During the last five years Mr. Power, in his
capacity of curator, has had extensive opportunities of
acquiring an intimate knowledge of the contents of the
Museum, and the author cannot too strongly acknowledge
the help which he has rendered to him.

October 1st, 1839,



PREFACE TO THE FIRST EDITION.

Tais work is designed to aid the student in the acquirement
of the practical knowledge of pathology now required by the
surgical examining boards of this country.

A conversation with Mr. Savory upon the want of a work
which would make the Museum more useful to the student
suggested the idea of the present undertaking.

My plan is to give a short general account of the several
surgical affections, and then to illustrate the morbid appear-
ances, the various stages, the terminations, and, when
possible, the causes and the results of treatment of these
affections, by specimens selected from the Museum.

The method of conducting the pathological part of the
examinations at the Royal College of Surgeons of England
is to show the candidate a number of specimens of surgical
affections, the morbid appearances of which he is expected
to recognise, to account for, and to deseribe. This book
encourages the method of study which the highest surgical
authority recommends by the nature of its examinations,

As the work is intended for use in the Museum, only those
affections which are there represented by specimens have
received attention.,

Many of the specimens illustrate more than one patho-
logical condition : hence the same specimen is often referred
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to under several heads; but, in such cases, only so much
of it 1s described as bears upon the point under consider-

ation.
The specimens are generally deseribed in the words of the

catalogue ; but as fresh descriptions have occasionally been
written, or those of the catalogue variously altered, I hold
myself responsible for the whole.

Many valuable specimens of tumours were placed in the
Museum at a time when the microscope was seldom used ;
and are described in the catalogue without reference to their
histological structure. Hence it was necessary to examine
many microscopically before they could be of service in the
present work. This I have done, by the kind permission of
Mr. Morrant Baker, the curator of the Museum, and the
results of the examinations, verified in many instances by my
friend Dr. Goodhart, are stated at the end of the descriptions
of the specimens. Sections of the tumours, with, in many
cases, a drawing, have, with the permission of the curator,
been placed in the Microscopical Cabinet.

To Mr. Morrant Baker I am indebted for much valuable
advice in the preparation of this work. My thanks are also
due to my friend Mr. D. A. Gresswell, who has lent me
most able assistance in seeing this work through the press,
and whose careful reading has been the means of removing
many literary inaccuracies which would otherwise have

appeared.
27, WEYMOUTH STREET,

PortLAND Pracge, W.
August, 1878.
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SECTION I

DISEASES OF BONE,

Ix studying diseases of bone it should be borne in mind
that bone, as we are accustomed to see it in the dry state,
differs widely from bone as it exists during life. A living
bone is composed of connective tissue impregnated with
earthy salts; it is covered with a membrane, the peri-
osteum; whilst its interior is lined with a similar membrane,
the endosteum, and filled with a richly vascular adipose
tissue, the medulla. Numerous bloodvessels proceeding
from the periosteum and medulla traverse the Haversian
canals, forming a complete vascular anastomosis through
the bone; whilst a living cell (osteoblast) occupies each
lacunar space, and is connected with adjacent cells by
radiating processes, which lie in the canaliculi. Tt should
also be remembered that many bones do not acquire their
full proportions till adult life; and, further, that nutritive
changes are actively proceeding even in the fully-formed
bone. The long bones attain their length by growth and
ossification of the cartilage between their diaphysis and
epiphyses, and their thickness by subperiosteal ossification ;
while simultaneously the central part of the originally solid
bone becomes absorbed, and its place occupied by vascular
connective tissue containing fat (the medulla).

Diseases of bone may be divided into the following
classes :

1. Inflammation and its results.
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2. Simple defect or increase in nutrition (atrophy and
hypertrophy).

3. Changes dependent upon constitutional causes. -

4. New growths.

1.—INFLAMMATION AND ITS RESULTS.

Inflammation of bone, occurring as it does in the soft
parts of bone, differs in no way from inflammation of soft
structures, save that the presence of the hard earthy frame-
work exercises some modifying influence upon the process,
and leads to some peculiarities of appearance. Thus the
same vascular and exudative changes ensue, and are accom-
panied by the like phenomena of redness, pain, heat, and
swelling. The inflammation also may be simple and local,
or diffuse and septic or infective; and it may be influenced
by certain constitutional states of the system, as gout,
rheumatism, syphilis, or by local causes, as the presence
of miliary tubercle. Moreover, the results of inflammation
of bone are the same as those of inflammation of soft
structures. Caries and ulceration, and, again, necrosis and
gangrene, may, in fact, be considered as synonymous terms,
which are conventionally applied to different structures—
caries and necrosis to bone, ulceration and gangrene to soft
parts.

Inflammation of bone is spoken of as Periostitis, Osteo-
myelitis, or Osteitis, according as it affects the periosteum,
the medulla, or the bone respectively ; but although 1t may
be limited primarily to one of these structures, it sooner or
later affects all three, so that in many specimens, as in No.
33,it is impossible to say which was the first to be a.ﬂ'ectedt, or
whether the inflammation should be considered periostitis,
osteo-myelitis, or osteitis.

The varieties of inflammation of bone may now be
considered in succession :
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PERIOSTITIS.

Periostitis may be acute or chronic.

AcurE PERIOSTITIS.

Acute periostitis may oceur (1) as a simple local or (2) as
a diffuse and infective inflammation.

(1) Acure SiMPLE PERIOSTITIS.

Acute simple periostitis is generally the result of a local
injury, and occurs most frequently in the tibia, as that
bone is the most exposed to injuries. The inflammation is
limited and usually terminates in resolution. Suppuration,
however, may occur, or the inflammation may become
chroniec.

There is no specimen of acute simple periostitis in the
museum.

(2) Dirruse INFECTIVE PERIOSTITIS.

Diffuse infective periostitis, or acute necrosis, is an affee-
tion nearly always confined to early life. The exciting
cause is usually a slight injury, such as a blow or fall, in
a strumous or otherwise debilitated subjeet. It appeanrs,
however, to be of infective origin, for micrococei are
always found in the pus. It generally attacks the shafts of
the long bones, more especially the tibia and femur. In
the early stages of the disease the periosteum appears red
and injected and somewhat gelatinous, in consequence of
commencing cell-infiltration ; occasionally it is white and
gangrenous. As the disease advances, the inflammation
gpreads to the bone and to the medulla; suppuration
rapidly ensues, and pus, often in considerable quantities, is
formed beneath the periosteum. If the pus be not let out
by a timely incision it quickly spreads far and wide, stripping
the periosteum from the bone, and leaving the latter, I:hu:
cut off from its nutritive supply, bare and dead. The
fiea,th of the bone is, however, chiefly due to the acute
Inflammation which frequently attacks it and the medulla

1—2
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simultaneously with the periosteum. In this manner large
portions, or even the whole of the shaft, may perish,
though the epiphyses usually escape (see No. 31).

When the disease is very rapid in its course the peri-
osteum 1is occasionally separated even before pus has had
time to form, in which case a small quantity of turbid,
blood-stained fluid is commonly found between it and the
bone.

Diffuse infective periostitis is generally limited to the
diaphysis of long bones. The epiphyses are seldom attacked,
since they have a separate set of vessels, which, so long as
the epiphysial cartilages remain unossified, do not com-
municate with those of the diaphysis. Exceptions to this
rule do, however, occur (see Nos. 34a and 34b). The neigh-
bouring joints are sometimes involved in the disease, as
their capsules are genetically continuous with the periosteum.
Acute periostitis frequently terminates in septicemia and
py®mia, abscesses in the heart and pericardium being exceed-
ingly common in py@mia from this cause.

The manner in which the dead bone is separated, and
the shaft restored by the formation of new bone, will be
found described under necrosis (see page 29).

Acute infective periostitis, with death of the whole diaphysis; the
epiphyses not affected.

30.—Acute infective periostitis of the clavicle following a fall
upon the shoulder. The whole length of the bone, with the ex-
ception of the acromial and sternal ends, died, and was found, as
it is now seen, in a cavity formed by the separated periosteum and
surrounding soft parts, The cavity in the recent state was filled
with bloody pus. The patient was a delicate boy, aged five years.
Several days after the fall the parts were swollen, and he com-
plained of severe pain in and about the clavicle, It was treated
as a fracture, but in a few days severe inﬂammatiup of the peri-
cardium, heart, and pleure followed, and the boy died of pymmia
eleven days after receiving the injury.

31.— A femur from which the periosteum of the shaft had been
completely separated by a large collection of pus, from a child two
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and a half years old. The child had received a slight injury four
days before admission. Death occurred from pysemia. The heart
is contained in No. 1234, It is covered with a thick layer of recent
lymph, and wheu fresh the pericardium contained pus, See also

3la, 32, and 37. _ _
159a.—The entire diaphysis of the ulna of a child which

separated as the result of acute infective periostitis.

Acute infective periostitis, with death of a portion of the diaphysis.

35.—Section of a boy's tibia in which there is necrosis of the
middle of the shaft, with detachment of the periosteam and
adjacent soft parts from the whole circumference of the dead
portion. The necrosis was consequent upon acute infective inflam-
mation of the periosteum.
- 169.—The tibia of a boy, aged eight years. The greater portion
of the shaft is dead, whilst new bone extends for some distance
from the lower epiphysis upon the dead portion. The patient
received an injury to the leg a few weeks before death. He died
of pymmia with acute pericarditis.

Acute infectéve periostitis, with death of the epiphyses and the greater
part of the diaphysis.
34a and 34b are specimens of acute periostitis spreading to the
epiphyses. Such a condition is very rare. The diaphyses of the
tibia and fibula with the upper epiphyses are contained in 34a ;
the lower epiphyses, to which the inflammation has spread, have
been sawn off, and are contained in 34b.

(CHRroNICc PERIOSTITIS.

Chronic periostitis is almost always associated with
inflammation of the adjacent bone, but, unlike the acute, is
seldom accompanied by severe constitutional symptoms and
death of large portions of bones. It is generally the result
of an injury to the bone or periosteum, or of syphilis,
E:smma, typhoid fever, or rheumatism, and is generally
limited in extent, constituting what is commonly called a
node.

The periosteum, after presenting some increase of vascu-
larity, which is, however, much less than in acute periostitis,




6 DISEASES OF BONE.

gradually becomes thickened, gelatinous, and fatty-looking,
in consequence of cell-infiltration, and can be more readily
stripped off the adjacent bone than in health.

The superficial layers of the bone beneath the thickened
periosteum are also usually infiltrated with inflammatory
products. When the inflammation has reached this stage
it may terminate in resolution, or the inflammatory material
both in the periosteum and in the substance of the bone
may undergo ossification, leading to the permanent thicken-
ing of the bone, or, as is less commonly the case, break
down into pus, leading to ulceration or necrosis of the bone
beneath. The ossifying variety, or the hard node as it 1s
called when limited in extent, is more ecommon on the
bones of the lower extremities ; the suppurating, or the soft
node, on the cranium.

OSSIFYING VARIETY OF PERIOSTITIS.

41.—Section of a tibia exhibiting the effects of chronic perios-
titis. The periosteum is greatly thickened, and has been peeled off
on one side in order to show beneath it the irregular deposit of
bone derived partly from subperiosteal ossification and partly from
ossification of inflammatory matter in the circumferential Haversian
canals. Case E. 42.—The other half of the above specimen dried.

The new bone formed under the periosteum presents

various appearances. 1t may be produced in—

Smooth uniform layers.
Case E. T4a and Case F. 300.

Thin spongy layers.
Case F. 301 to 303.
Stalactitic plates and masses.
Case E. 50 and 51. See also 140 and 144

Nﬂdﬂ-ifﬂ?:‘? HUIEEES,

Case F. 307.—Sections of a tibia with nodes on its anterior
surface. The sections of the nodes show that the new lm_ne was
produced in great part on the surface of the old shaft, indicating
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that the inflammation was limited in great extent to the perios-
teum, a condition but rarely met with except in syphilis.

Case F. 306, 308, and 309 are typical specimens of syphilitic
nodes situated on the subcutaneous surface of the tibia.

Case E. 47.—Sections of a tibia exhibiting a circumseribed
thickening and induration of its anterior wall, the result of
periostitis following the irritation of a chronic ulcer of the soft
parts covering it.

These nodes produced by chronic ulcers must be distinguished
from those resulting from syphilis, which at first sight they some-
what resemble. In both there is a circumscribed formation of
new boune, but in the former the new bone is sharply defined, with
elevated edges ; in the latter it is imperceptibly bevelled off into
the old shaft : in the former the surface is flattened ; in the latter
it is rounded : in the former it is irregular, rough, and coral-
like ; in the latter smooth, compact, and reticulated. See also
Case E. 47a, 48, 49, and 52.

It frequently happens that a cutaneous ulcer, though
primarily leading to periostitis and the formation of new
bone, may by extension cause the uleeration of the same.

Case T. 329 and 329a.—Portions of tibiz. Ulcers of the integu-
ments produced periostitis which gave rise to new bone in conse-

quence of irritation ; the ulceration afterwards extended to the
new bone,

SUPPURATIVE VARIETY OF PERIOSTITIS,
In the bones of the cranium.

Periostitis of the cranial bones is nearly always of

syphilitic origin. It generally leads to ulceration and
necrosis of the bone beneath.

' Case F. 334, 335, 336, and 342, and many other specimens
In this series, exhibit necrosis of the skull following sup-
purative periostitis (soft nodes). In these specimens the
necrosed bone is seen in various stages of separation. The
process of separation is described under necrosis,

In the bones of the extremities.

_ Suppurative periostitis in the bones of the extremities
18 rare. When it occurs it is accompanied by ulceration
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rather than by necrosis of the adjacent bone. Around
the ulcerated portion the periostitis generally assumes the
ossifying form; hence new bone is usually deposited upon
the surface of the shaft above and below the ulcerated spot.
This condition is analogous to the ulcer of soft parts with
callous edges. :

142.—Portion of a tibia in which a large piece of the middle
of the shaft has been destroyed by ulceration extending through it.
The remaining bone exhibits the effects of inflammation, being
light, brittle, and porous, and there is a sub-periosteal deposit of
new bone upon its surface above and below the diseased part.

The ulceration was the result of periostitis consequent upon
external injury from a rope coiled round the leg.

OSTEO-MYELITIS.

The term ¢ osteo-myelitis ” is applied to inflammation
and suppuration in the medulla and cancellous tissue of
bone. It may be acute or chronic.

AcurE QOsTE0-MYELITIS.

Acute osteo-myelitis may occur (1) as a simple local, or
(2) as a diffuse septic or infective inflammation.

(1) Acure SivprLe OsTEO-MYELITIS.

Acute simple osteo-myelitis is almost invariably caused
by some injury to the interior of a bone. Thus 1t most
commonly occurs in the medulla of long bones after com-
pound fracture and after surgical operations, such as ampu-
tations or resections, or in the diploé of the skull-cap after
scalp wounds or blows upon the head. When it occurs
after amputations it is usually quite local, though at times
it may spread some distance up the meduilla.ry :::u.zml a.u_d
cause central necrosis. The sequestrum in this case 1s
usually of a conical shape—a condition well shown in
specimens 170, 171, and 172. |

In the following specimen (3208, in the top gallﬂ}‘y)
of sections from the extremity of a stump after amputation



OSTEO-MYELITIS. 9

—— _—

above the knee, the effect of acute localized osteo-myelitis is
well seen. Here, as is frequently the case when osteo-
myelitis attacks a stump, the inflammation has been in
great part limited to the bone which immediately surrounds
the medullary membrane. At the extremity of the stump
the inflammation has involved the whole circumference of
the sawn end of the bone, from which the periosteum has
receded, leaving nearly an inch of bone protruding beyond
the soft parts. The protruded portion, and that immediately
adjacent to it, is dead and in process of separation. As the
osteo-myelitis spread up the medullary cavity it became
less diffuse, and involved less and less of the surrounding
bone, so that more of the interior than of the exterior of the
shaft perished, giving to the sequestrum a conical appear-
ance. This is well illustrated on the surface of the sections
where the line of separation between the dead and the
living bone is marked by an arched layer of granulations.
A mass of soft, spongy new bone surrounding the old
shaft above the necrosed portion is formed, as seen in the
specimen, between the receded periosteum and the surface
of the living bone. In an earlier stage a fungating reddish
mass of granulations is generally seen projecting through
the ring of necrosed bone from the inflamed medullary
cavity. This, with the recession of the periosteum, is
pathognomonic of osteo-myelitis. See also 3207.

3201.—Portion of a femur from a stump. Both this and the

preceding specimen exhibit, in a dry condition, the appearances
described in 3208.

3203.—Section of a femur from a stump, exhibiting an irregular
osseous deposit on its surface, immediately above its extremity.
A thin ring of the outer lamella has perished. Similar rings of
bone which have separated in other cases are seen in Nos. 3204,
3205 and 3205a. See also 241 and 242.

3200.—A sequestrum from a stump, Its conical shape is well

seen, and was produced as deseribed in 3208. Sce also 3202, in
which the same process has occurred,
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———rn - -

"(2) Acure Dirruse INrFECTIVE AND SEPTIC OSTEO-
MyELITIS,

This variety may be idiopathic or traumatic in origin.

A. The wdropathic variety (infective) occurs in young and
debilitated subjects, and appears to depend upon the
presence of miecro-organisms in the system. The disease
is very acute and widely diffused. The inflammation
rapidly involves the whole medulla, and thence spreads
through the cancellous and compact tissue to the peri-
osteum ; the large patulous veins of the medulla become
filled with purulent thrombi, and the patient usually dies of
septiceemia or pyemia in a few days. Abscesses in the
heart and pericardium are more frequent in pysemia from
this than in py@mia from any other cause. At first the
bone-substance itself is unaffected, but after the inflamma-
tion has reached the periosteum and suppuration has taken
place the whole or greater portion undergoes necrosis. On
section (see 61) in the early stage the medulla, and to a less
extent the cancellous tissue, appear intensely red and -
jected, and sprinkled here and there with numerous small
eechymoses. Later on collections of pus are seen scattered
over the section, the yellow colour of which strongly
contrasts with the vivid redness of intervening portions.
Still later the periosteum is found separated, the medullary
membrane thickened, and a large portion of bone white
and dead. In less acute cases the bone lamelle immedi-
ately surrounding the medulla alone die (central necrosis).

In long bones.

33 __Section of a tibia from a boy aged eighteen. The medulla
is intensely inflamed, and inflammatory exudation and pus are
abundantly deposited in the cancellous tissue thrnughou't the whole
bone. Suppuration has also occurred between the epiphyses and
shaft, and irregular ulceration extends through the articular car-
tilages into the knee and ankle joints.  (See No.573.) The perios-
teum is separated from the shaft in nearly 1ts whole extent, and is
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very vascular, thick, puffy, and velvet-like on its inner surface ;
the whole shaft of the bone is in a state of necrosis.

In short bones.

223.—Portions of the tarsus. Diffuse osteo-myelitis has oc-
eurred in the cancellous structure of the os caleis, and the whole of
the internal cancellous texture of the bone has perished, and was
in process of separation from the thin osseous layer constitufing
its walls.

B. The trawmatic variety (septic) occurs as the result of
injury to the interior of a bone, whose cancellous tissue has
been exposed under septic conditions. It is met with after
compound fracture, excisions, amputations, and the opera-
tion of trephining the skull.

60.—Sections of the head, neck, and shaft of a femur exhibiting
the earlier stages of osteo-myelitis. The bone-substance itself 1s
unaffected, but the medulla is intensely injected, and pus has been
formed in places. The osteo-myelitis followed amputation of the
thigh.

See also 58. In this specimen the medulla has sloughed. The
osteo-myelitis was the result of boring holes and driving ivory pegs
into the bone. The experiment was performed on a dog.

175 and 176 are specimens of necrosis of portions of the cranial
bones, the result of osteo-myelitis in the diploé set up by trephining.
The inflammation was probably due to the trephine wounds not
being kept aseptic.

CHRONIC OsTEO-MYELITIS.

This affection can hardly be distinguished from chronic
osteitis. Indeed, in the latter affection, the soft tissues
lining the medulla, cancellous spaces, and Haversian canals
are as a rule equally involved in the inflammatory process,
as 1s frequently the periosteum. In rare instances, however,
the inflammation is chiefly confined to the medullary mem-
]:Jra.ne and to the layers of bone which immediately surround
1t, as in specimen 59, in which the endosteum measures one-
twelfth of an inch in thickness. It has been partially re-
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flected from the wall of the medullary cavity to show its
thickness. The inflammation may then terminate in
central necrosis (216 and 221), or in ossification of the in-
flammatory products—osteo-sclerosis (Case F. 259a)—with
consequent obliteration of the medullary canal, as is also
well shown in the same specimen, and even better in
Case F. 259.

59.—Portions of the humerus, radius, and ulna. The sections of
the humerus exhibit thickening of the medullary membrane, the
result of osteo-myelitis. The membrane is in some places nearly a
twelfth of an inch in thickness, and presents an uneven, velvet-like
surface. A portion of the lamella surrounding the medullary canal
has necrosed and lies loose in this cavity. A piece of glassis passed
through a long fistulous passage leading from the medullary cavity
through the lower end of the humerus into the elbow-joint. The
greater part of the articular cartilage is removed from the ends of
the bones forming the elbow-joint, and the remaining synovial
membrane is thickened, See also 64 and 66.

OSTEITIS,

Osteitis, or inflammation of the bone itself, 1s always
associated with some amount of inflammation of the
periosteum and medullary membrane; it is therefore
difficult in many cases to determine whether a given
specimen should be considered as one of osteitis, periostitis,
or osteo-myelitis—a point of some pathological interest, but
fortunately of no practical importance. Osteitis may occur
in any bone; it is most frequently met with, however, in
the ends of the long bones, in the bones of the tarsus and
carpus, in the bodies of the vertebre, in the skull, and in
the shafts of the bones of the lower extremities, especially
the femur and tibia. It is generally the result of tubercle,
syphilis, or rheumatism ; but it may oceur without any very
evident predisposing cause. Osteitis in the equ of the
long bones and in the bodies of the vertebra w11.1 be”mara
particularly referred to under * Diseases of the Joints "’ and
« Diseases of the Spine.” The term * osteitis,” as here used,
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refers to chronic or sub-acute inflammation of bone. Acute
inflammation is practically indistinguishable from acute
periostitis or osteo-myelitis, under which 1t is included
(pages 3 and 8). Osteitis may conveniently be divided into
three stages : 1st, Increased vascularity; 2nd, rarefaction ;
3rd, sclerosis—each corresponding to a similar stage in
the inflammation of soft parts.

1st Stage.—Increased vascularity.

The bloodvessels in the Haversian canals and cancellous
spaces become dilated and distended with blood, as in the
initial stage of inflammation of soft parts, and the vascular
derangement rapidly extends to the vessels of the periosteum
and medulla. The periosteum appears red and injected,
and more readily separable from the bone than in health.
On removing the periosteum, the surface of the bone appears
suffused with a pinkish blush (see No. 18), markedly con-
trasting with the whiteness of the surrounding healthy bone.
Scattered over the pink surface are numerous bloody
points, due to the rupture of the enlarged bloodvessels that
run from the periosteum into the Haversian eanals.

On section (see Nos. 21 and 22) the bone appears full of
blood, and of a bright red colour, with here and there a patch
of yellow from commencing inflammatory infiltration. The
medulla, like the periosteum, is slightly red and injected.
The appearances of the surface of the bone after removal of
the periosteum are seen in 61, where the periosteum, which
1s very vascular, has been reflected. The surface of the bone
is of a pink colour and dotted with points of red, showing
the injection of the enlarged bloodvessels in the Ha.veramn
canals, The appearances on section are seen in 21 and 22,
where the bone above and below the necrosed part is

inflamed, It appears highly vascular, and of a bright red
colour,

2nd Stage.—Rarefaction.
In the second stage, comparable with that of exudation in
soft parts, the connective tissue, enveloping the blood-vessels
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in the Haversian canals and cancellous spaces, becomes
infiltrated with inflammatory material, derived from the
escape of white blood-corpuscles and from the exudation of
liquor sanguinis from the dilated vessels. The earthy salts
are loosened from their connection with the animal matter,
and the bone lamelle and trabecule are softened, eaten into
as it were, and in part absorbed by the pressure of the
inflammatory material which here, as in other inflammations,
takes the form of red masses of granulations. The Haver-
sian canals and cancellous spaces therefore appear preter-
naturally dilated and expanded, the compact bone being
thus converted into cancellous and the cancellous bone being
widened out. The bone appears, microscopically (see speci-
men 3a in the microscopieal cabinet), eaten out into erescentic
spaces known as Howship's lacune, in each of which is seen
a number of multi-nucleated large cells (osteoclasts, or giant
cells) in contact with the bone. These osteoclasts, which
are derived from the small-cell-exudation, are believed to
have an important but unknown share in the absorption of
the bone. Some authors, however, maintain that the bone-
corpuscles themselves take part in this rarefying process;
whilst others believe that they remain entirely passive and
are simply destroyed, together with the lacuna in which they
are contained, by the pressure of the inflammatory material.

The periosteum and adjacent soft parts are generally
thickened and infiltrated with inflammatory products. The
bone itself is lighter and softer than natural, and usually
increased in size, and in the dry specimen is rough, porous,
and *“ worm-eaten ' on the surface.

On section (No. 138b) it presents a mottled reddish-yellow
appearance, from the presence of the inflammatory material
in the cancellous spaces; the walls of the shaft in the case
of the long bones are increased in thickness, and instead
of presenting their ordinary compact structure, appear can-
cellous, apparently from the separation and widening out
of the bone lamelle. The medullary membrane, like the
periosteum, is usually thickened and infiltrated. In
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macerated specimens (No. 116) the whole bone appears
light, spongy, and cancellous in texture.

When a whole bone, as the tibia, is inflamed, it may
become increased in length as well as in thickness. (Case
E. 74b and Case E. 102). In the latter specimen the left tibia
is nearly an inch longer than the right, of which a section is
alone preserved. During its increase in length it has become
curved, its ends, confined by their attachments to the fibula,
having been hindered from separating more widely.

116.—Portion of an os innominatum. The bone is increased in
thickness from the expansion of its Haversian canals and can-
cellous spaces. Its texture is very light and brittle,

138.—Section of a femur. There has been an abscess in its
cancellous tissue just above the condyles. The bone is expanded
from pressure of inflammatory material for some distance beyond
the seat of the abscess. See also 138a and 138b.

Case E. 102.—A tibia and fibula. The tibia exhibits the rare-
fying stage of osteitis. The increase in the length of the tibia,
which has resulted from the inflammation is well seen.

3rd Stage.—Sclerosis.

This stage is comparable with that of induration and
fibroid thickening or scarring of the soft parts. The inflam-
matory material filling the dilated cancelli and Haversian
canals, together with that infiltrating the periosteum and
medulla, becomes organized and undergoes ossification, so
that the cancellous bone is converted into compact. Mr.
Morrant Baker thinks that too much stress is laid upon the
expansion of the compact bone and subsequent ossification
of the inflammatory material in the expanded cancelli. He
believes that the increased thickness of the wall of the shaft
1s due rather to formation of new bone, both by the perios-
teum and endosteum, than to expansion of the original
shaft,

The whole bone is exceedingly hard and heavy. On

removing the periosteum (see No. 100), which is always
thickened, the surface of the bone is found covered with
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an irregular deposit of new osseous material. On section
(see No. 101) the walls of the shaft appear uniformly
dense, compact, and greatly increased in thickness, the
cancelli obliterated, and the medullary eanal encroached
upon or completely filled up by the new osseous
material. The latter condition is very common in the ends
of stumps after amputation. The Haversian canals are
smaller and fewer in number than natural. Although
sclerosis, in conformity with the general usage, has been
here deseribed as a sfage of osteitis, it would be more
scientifically correct to regard it as a fermination. For it
must be remembered that after inflammatory exudation has
taken place, although ossification is the most common result,
other changes than this may ocecur, such as caries, necrosis,
or suppuration and abscess, all of which might be as correctly
designated stages of osteitis as sclerosis, but which with
more propriety are always described as what they, accurately
speaking, are—so many different terminations of the inflam-
matory process.

100.—Section of a tibia exhibiting various changes of structure
consequent upon osteitis. Ossification of the inflammatory new
formation in the cancelli has taken place in some situations, while
in others the osteitis has only reached the second stage, In other
parts, again, suppuration has occurred.

Case E. 99.—A femaur, tibia, and fibula, exhibiting the rarefying
stage of osteitis and the commencement of that of sclerosis.

Good specimens of sclerosis in the shafts of long bones are also
seen in Case B. 47, 47a, and 49, also in Case F. 103, 112, 259a, 302,
and many other specimens in Case F. In most of these it is diffi-
cult to say how much of the increase in thickness of the walls
of the shaft is due to osteitis, and how much to periosteal and
endosteal formations of new bone.

Case E. 76.—Portions of a skull-cap, exhibiting obliteration of
many parts of the diplo@, with irregular thickening and porosity
of its tables, and deepening of the arterial grooves upon the

internal table, o |
Case E. 77, 79, and Case F. 348 and 349.—Similar specimens,

Under the name of osteitis deformans Sir James Paget
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has called attention to a peculiar form of chronic inflam-
mation of the bones. ¢ The disease,” he says, ‘ affects
most frequently the long bones of the lower extremities and
the skull, and is usually symmetrical; the bones enlarge
and soften, and those bearing weight yield and become
unnaturally curved and misshapen. . . . The bones show
the consequences of an inflammation, affecting in the skull
the whole thickness, in the long bones chiefly the compact
structure of their walls, and not only the walls of their
shafts, but in a very characteristie manner those of their
articular surfaces.”

Casz E. 73.—Sections of the tibia and of the bones of the
cranium, from the case upon which Sir James Paget’s deseription

~of this form of osteitis is based. See also 74, 74d, and Case E.
T4a, T4b, and T4ec.

It is probable that many of the large porous skulls referred
to above are specimens of a similar disease,

CARIES OR ULCERATION.

The term ““caries’ is here used as synonymous with ulcera-
tion of bone. It is the molecular death and disintegration
of bone, a continuation, in fact, of the rarefying stage of
osteitis, the thinned and eroded trabeculs® becoming in caries
still further eroded, and finally broken down into small
particles which escape with the inflammatory discharges
wor become absorbed. Its favourite seat is in the cancellous
tissue ; it may occur, however, though much less frequently,
in the compact tissue.

Many points of resemblance exist between caries and
ulceration of soft parts. ¢ Hach affection,” says Bransby
Cooper, ““is preceded by inflammation; each is attended
by the formation of matter:; each may be followed by the
production of granulations; each may arise from local or
constitutional causes; and each may be combined with the
total extinction of vitality in certain points of the textures
affected. Thus, precisely in the same way as we often see

2
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uleeration and sloughing exhibited together in the soft parts,
we also frequently find caries and necrosis prevailing
together in the bones” (caries necrotica). Moreover, in
caries of bone, as in ulceration of soft tissues, the parts
around may be healthy, thickened, or in a state of softening.
On contrasting caries with necrosis, it will be seen that
caries is molecular death of bone, necrosis death en masse ;
that caries generally affects the cancellous tissue, necrosis
the compact; that caries is accompanied with but little,
necrosis with extensive, formation of new bone.

Caries may be divided into Simple, Tubercular and
Syphilitic.

CArIES SiMPLEX, orR Simrre ULCERATION.

Simple ulceration may occur in any bone that has been
the subject of inflammation. It is commonly met with,
however, attacking the articular surface of the cancellous
ends of bones after destructive inflammation of the joints;
less frequently it occurs in the compact tissue of the shafts
of the long bones after some forms of periostitis, and still
more rarely in the lamellee immediately surrounding the
medullary canal after chronic osteo-myelitis.

Simple ulceration 1s characterized by its limited extent,
by the indurated condition of the bone around, and by the
tendency of the ulcerated surface to form granulations. Its
appearances may be studied in detail as it occurs in the
articular surfaces of bones after destructive joint-disease
(see Nos. 591 and 757), and in the compact tissue of the

shafts of long bones after periostitis,

In the articular swrfaces of cancellous bones.

Simple ulceration, when it attacks the articular surfaces,
commonly sets in as soon as the cartilages are destroyed
and the bared bone presents in the cavity of the joint.
The process is as follows. Whilst the cartilages are under-
going destruction the bone beneath becomes inflamed. The
rarefying process, however, in the layers of bone next the
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cartilage does not pass into that of sclerosis, as deseribed
under osteitis, but is continued; the thinned and eroded
bone trabecule becoming still further thinned and eroded
until they are completely disintegrated and broken down,
or so thinned that they are worn away by the friction of
the contiguous articular surfaces upon each other. Whilst
this destruction is taking place, the inflammatory material,
which has been formed in less quantities in the bone below,
where the inflammation was less intense, becomes organized
and ultimately undergoes ossification, thus limiting the
extent of the ulceration. The manner in which granulations
may afterwards form, and, by uniting with those of the con-
tiguous articular surface, produce bony anchylosis, will be
deseribed under diseases of the joints.

The ulcerated surface (No. 757) appears sharply circum-
scribed, of a bright red colour, superficially excavated, and
covered with small quantities of pus and minute particles
of disintegrating bone. On section (No. 588) the bone imme-
diately below the excavated surface appears simply rarefied,
infiltrated with inflammatory material, and slightly softened,
but not oily and fatty-looking as in tubercular caries. Still
further from the surface the bone retains its natural hard-
ness, or may be harder than natural from ossification of in-
flammartory material in the cancelli. New bone is also formed
beneath the periosteum around the ulcerated articular end.

In the dry specimen the ulcerated surface appears super-
ficially excavated and ¢ worm-eaten,” whilst the bone
unmediately below presents the ordinary characters of
rarefying osteitis, and still lower those of sclerosis. The
periosteal new bone generally assumes the form of stal-
actitic spicula, markedly differing from the flat nodular

masses surrounding joints which have been the subjects of
osteo-arthritis.

090.—The bones of the ankle-joint. The cartilage has been
removed in great part from the articular surfaces of the tibia,
fibula, and astragalus, and the bone beneath is superficially ulcer-
ated, See also 589.

2—2
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997.—Bomes of the wrist, exhibiting the effects of inflammation
in the whole of the carpal and metacarpal joints. The articular
sunfaces of the several bones are extensively ulecerated, some super-
ficially, others deeply ; there is a very abundant formation of new
bone around the ulcerated parts. The ulceration was the result
of inflammation of the wrist-joint. Compare this specimen with
136, in which the ulceration was of the. tubercular variety, and
began in the interior of the bones themselves.

996.—Bones of an elbow-joint, exhibiting the effects of inflam-
mation which probably commenced in the joint. The texture of
the bones has become porous and spongy, their articular surfaces
are ulcerated, and upon the external surface of each bone there is
an irregular deposit of new bone in ridges and sharp processes,

Compare the stalactitic arrangement of the new bone in this
specimen with the low nodular osteophytic growths in 692a, 693a,
and Case G. 696, which are specimens of osteo-arthritis.

726.—The excised articular portions of the bones of the elbow-
joint. Their articular surfaces are all ulcerated, and in the
humerus the ulceration has extended deeply. The ulcerated sur-
faces are hard, and in parts smooth, as if the ulceration had not
been progressive at the time of the excision. The surfaces of the
bones not included in the joint are thinly covered by periosteal
new bone. '

In the compact tissue of the shafts of long bones.

Ulceration of the shafts of long bones is rare; when it
occurs it is generally the result of chronic periostitis. The
inflammation spreads from the periosteum to the adjacent
bone, and the compaect is converted into cancellous tissue,
as in ordinary rarefying osteitis. In the superficial layers,
where the inflammation is most intense, the rarefying
process is continued, and the bone trabecule are finally
worn away, as in the articular ends, by the pressure of the
inflammatory material, which, together with the internal
layers of the periosteum, either assumes the form of granu-
lation tissue or suppurates and breaks down into pus. In
the latter instance the ulceration is frequently combined
with necrosis of small portions of the superficial layers of

the bone.
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On removing the periostewm, the internal surface of
which appears covered with granulations, the bone is fnm;nd
superficially excavated, softened, and broken down, while
the bone below is rarefied, and, still deeper, sclerosed.
Sub-periosteal ossification is likewise generally present on
the surface of the shaft around the ulcerated part.

After the inflammation has ceased, the granulations cover-
ing the excavated surface undergo ossification, and so in
great part restore the loss of substance of the shaift.

65 and Case E. 65a.—Sections of a tibia, in which several ir-
regular, thin pieces of the outer wall of the shaft have perished.
The surface of the wall around the dead portions of bone 1s exten-
sively nlcerated, and around this ulcerated part new bone has been
abundantly formed.

142.—Portion of a tibia in which a large piece of the middle
of the shaft has been destroyed by ulceration and necrosis. The
remaining bone is inflamed, and new bone has been formed around
the ulcerated part.

137.—The upper part of a femur, the surface of which is
irregularly, and for the most part superficially, ulcerated. Small
portions only of the external lamell®e remain, and these are in
many parts covered by a thin layer of new bone, The epiphyses
of the great trochanter and the head of the bone have separated.

These changes were consequent on sloughing over the great
trochanter.

Case F. 111.—Portion of a tibia exhibiting deep ulceration of
its walls, with thickening and induration of the surrounding bone.

Case C. 1068. — Five dorsal vertebree exhibiting superficial
ulceration on the anterior surface of the bodies ; the ulceration was
eonnected with a psoas abscess. Contrast this with No. 15 and Case
E. 17, in which interstitial absorption of the vertebrse has been
produced by the pressare of an aneurysm. In the latter specimen
1t will be observed that the fibro-cartilages and contiguous edges of
the vertebral bodies are entire,

TuBERCULAR (CARIES,

Tubercular, like simple caries, is here regarded merely as
& continuation of the rarefying stage of osteitis, as a continu-
ation, however, not of ordinary simple osteitis, but of an
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osteitis depending on the presence of tubercle in the affected
bone.. To this variety some pathologists entirely confine
the term ‘‘ caries.” It is characterized by the tendency of
the inflammatory produets to undergo caseous degeneration,
by the extensive destruction of the affected part, by the
softened, fatty, and oily condition of the bone around, by
the little tendeney to the formation of new bone, and by the
feeble efforts towards repair.

The favourite seats of tubercular caries are the can-
cellous ends of the long bones, the short cancellated
bones of -the tarsus and carpus, and the cancellated ver-
tebral centra. _

The ulcerative process is preceded by a low or so-called
¢ strumous ' form of inflammation in the interior of the
bone, due to the presence of miliary tubercles. The inflam-
mation, the products of which manifest a marked tendency
to undergo caseous changes, gradually makes its way to the
surface, where it sets up inflammation of the periosteum and
destruction of the articular cartilage and neighbouring joint.

In this condition the bone, which still retains its outward
form, is light, soft and porous, so that it can be cut with
a knife: on section its cancelli appear dilated, and filled
with a reddish jelly-like material, in which the tubercle
nodule, with its characteristic bacilli, can be demonstrated
by appropriate methods. The thinned and eroded trabeculae
next appear to undergo fatty changes and to break down
and disintegrate, whilst the inflammatory material sn?tens
into pus. The disintegration (ulceration) may begin either
at the surface or in the interior of the bone. In the former
case the surface appears irregularly and deeply excavated,
and covered with a thin ichorous and bloody pus mingled
with small portions of broken-down bone ; whilst immedi-
ately below, the trabecul® are so soft and rotten that they
can be readily broken down by the pressure of a pl‘ﬂb[:!. On
section (see 123) the bone is softened and its c&ncelll. ﬁlled
with a yellow caseous mass, the products of the disinte-
gration of the inflammatory m aterial and osseous trabecul®
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When the disintegration begins in its 1nterior, the bone
often becomes reduced to little more than a thin shell (123),
from the breaking down and disintegration of the Ganeelloqs
tissues. In some instances the ulceration may be accom-
panied by necrosis of small portions ﬂf' the bone ‘(ca;f-ms
necrotica) (see 124 and 212), or by limited formations of
pus (abscesses) (see 129).

The periosteum becomes vascular, thickened, a,ndilnnsene&
from the carious spot, but, as a rule, no new bone is formed
around, as in simple ulceration. The adjacent sott parts
likewise become thickened and infiltrated, and are frequently
found riddled with fistulous passages, lined by characteristic
granulations (see the skin surface of No. 577, where glass
rods have been passed into the carious ankle-joint), leading
down to the bone. Abscesses, having no necessary connec-
tion with the bone beneath, may also be produced by the
breaking down of inflammatory material infiltrating the
soft tissues (see 577, where there is a small abscess on the
left-hand side of the specimen).

123.— Sections of the articular ends of the femur and tibia of
a young subject. The compact layer of the bones is thin and

soft ; the cancellous tissue is delicate, and filled with caseous
material. - ,

121 and 126.—Similar specimens,

In the preceding specimens the cartilages have as yet become
only slightly affected. _

136.—The bones of two wrists, together with the lower ends
of the radii and ulne and the metacarpal bones, exhibiting the
effects of tubercular ulceration. On the left side the carpal bones
are nearly destroyed, and there are large deep cavities, bounded
by soft, greasy, crumbling bone, in the adjacent parts of the bones
of the forearm and metacarpus.

Compare this with simple ulceration in bones of the wrist (597.)

222.—An os caleis. In its posterior third is a considerable cavity,
which communicated by a sinus with the sole and with the inner
side of the foot. It contained feetid pus, and the mass of dead
bone seen in one side of the specimen, The bone thus situated
was necrosed and separated, but being impacted at the point where
the sinus communicated with the cavity, there was no evidence
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during life of the completion of its separation, The bone around
the cavity in which the sequestrum is contained is infiltrated with
inflammatory material, and is in places carious. The man from
whom this preparation was taken died of tubercle of the lungs.

601, 729, and several other specimens in the Joint series, afford
excellent illustrations of the carious changes which take place in
the articular surfaces of bone.

SYPHILITIC (CARIES,

This is described under the heading of ¢ Syphilis in
Bone ™ (see p. 48).

NECROSIS.

Necrosis is the death of the whole or part of a bone, and
is analogous to gangrene of the soft parts. It usually
affects the compact tissue of the shafts of the long bones ;
less frequently the cancellous tissue in the ends of the long
and interior of the short bones.

When the whole of a bone dies the necrosis is said to
be complete or total; when only a part, incomplete or
partial. If only the outermost lamina perish, it is spoken
of as peripheral; if only the innermost (those immediately
surrounding the medulla) as central.

Although necrosis 1s here classed as one of the results of
inflammation, it may be produced by other means. The
immediate cause, however, can in all cases be traced to the
cessation of the circulation through the bone, and the con-
sequent cutting off of the nutritive supply. The conditions
that may give rise to this stoppage of the circulation are
very numerous, and will be considered under the heads of
inflammatory, traumatic, and constitutional causes.

InrLAMMATORY CAUSES.

Inflammation of the periosteum (periostitis), of the
medulla (osteo-myelitis), or of the bone itself (osteitis), is
a frequent cause of necrosis. In periostitis and osteo-
myelitis the death of the bone, as we have already seen, is
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due to the cutting off of its blood-supply in consequence
of the destruction of the vessels which run from the peri-
osteum and medulla to the bone, and in part to the effects of
the osteitis which always accompanies these inflammatory
conditions. This process is analogous to that which occurs
in acute cellulitis, where death of the skin results from the
destruction of the vessels which ramify in the cellular tissue.

The necrosis of the jaw so common in lucifer-match-
makers appears to be the result of a local periostitis induced
by the contact of the phosphorous fumes with the periosteum
lining the tooth-socket. Mercurial necrosis of the jaw seems
also to depend upon inflammation of the periosteum. Both
will be more particularly referred to under diseases of the

jaws.

In osteitis the cessation of circulation is brought about by
the pressure of the inflammatory material upon the blood-
vessels contained in the Haversian canals and cancellous
spaces—a process which may be compared to that which
happens in acute inflammatory gangrene. Necrosis, however,
under such conditions is more common than gangrene, since
bone from its hard and resisting nature is less capable of rapid
distension than soft parts ; hence its vessels are more likely
to become compressed. It is only, however, when the
inflammation is very acute that the inflamed portion of the
bone dies; when itis less acute the walls of the Haversian
canals and cancellous spaces, as we have seen, gradually yield
and disintegrate before the more slowly produced inflam-
matory material ; the vessels therefore escape compression,
and rarefaction or the molecular death of the bone (ulceration
or caries), rather than necrosis, results. Portions of bone,
h::JWE?El‘, in the neighbourhood of the inflamed part may
die f rom the impairment of their circulation by the inflam-
mation or ulceration around. Hence the frequent occurrence
of necrosis and caries in the same bone (caries necrotica).
Necrosis following osteitis is most commonly met with in

the cancellous tissue of the short and in the heads of the
long bones.
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Necrosis following periostitis and asteo-myelilis.

32.—The whole shaft of a femurin a state of necrosis consequent

upon acute periostitis. The death of the bone was due to the
destruction of the vessels of the periosteum by the acute suppura-
tion of this membrane, and to the propagation of the inflammation
through the Haversian canals to the medulla.

3la.—A humerus from a girl aged 14 years, who died of py®mia.
The whole shaft is completely necrosed. The upper epiphysis is
separated from the shaft, but the periosteum is attached in shreds
to the greater part of the circumference of the bone, being sepa-
rated to only a very slight extent at the upper and posterior sur-
face of the shaft. Tn the recent state the medullary canal was
filled with a soft semi-purulent mass.

232.—Nearly the whole of the lower jaw in a state of necrosis,
removed from a man who had been engaged some time in a lucifer-
match manufactory. See also 230, in which the necrosis was also
due to phosphorus poisoning.

160. —The last phalanx of a thumb which exfoliated, almost
entire, in a case of whitlow, Necrosis following a whitlow is due
to the destruction of the periosteum by the acute suppuration in
the sheath of the flexor tendons. See also 161 and 162.

TravMATIC CAUSES.

Necrosis may occur after almost any injury to a bone.
Its immediate cause is referable, in the majority of cases, to
the destruction of the periosteum or of the medullary mem-
brane, and to the formation of extensive clots in the vessels
contained in the Haversian canals; more rarely, as in the
case of an injury to a bone without wound of the soft parts,
it appears to be the result of compression of the blood-
vessels by extensive extravasations in the bone, in the
medulla, or beneath the periosteam. The inflammation,
however, which commonly follows injury has a share in its
production.

Among the common injuries that produce necrosis in the
ways above mentioned are—compound fractures, sawing of
trephining, wounds of soft parts exposing the bone, burns,
applications of strong acids, or even simple blows or falls
upon a bone.
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From compound fracture.

240.—Portion of a tibia from a compound fracture. Part of the
extremity of the upper fragment has acquired the peculiar’ white
appearance of necrosed bone. Here necrosis was probably caunsed,
not only by the denudation or death of the periosteum, but also by
the plugging of some of the vessels of the boue by clots, and com-
pression of others by the products of the inflammation following
the injury. See also 236.

198a.— A sequestrum removed from the thigh of a man aged 20,
four years after a compound fracture. Tt had given no trouble
until about a week before its removal.

From sawing and trephining.

3201.—Portion of a femur from a stump, the sawn end of which
has undergone necrosis. This was probably due either to local
osteo-myelitis following the injury, or to the formation of extensive
clots in the divided bloodvessels, eutting off the nutritive supply
from the end of the bone.

176.—Portion of a skull which exfoliated after trephining. As
in the former specimen of necrosis from sawing, the death of the
bone was due either to the formation of extensive clots in the
divided bloodvessels, or to osteitis following the injury inflicted
by the trephine.

From burns and cauterization of the periosteun.

Case F. 178.—A skull-cap in which there has been necrosis of a
large portion of both tables of the frontal and right parietal bones,
as the result of a burn. See also No. 19, in which the necrosis was
due to an experimental cauterization of the periosteum in a dog.

243.—Sections of a tibia, of which nearly the whole length and
thickness of the walls of the shaft perished after inflammation of
the periosteum, produced by the application of nitric acid to a
Sloughing ulcer in the front of the leg.

From the destruction of the medulla.

24.—Section of the tibia of a dog, in which a large portion of
the cancellous tissue and of the walls of the shaft perished from
destruction of the medulla. In such a case the necrosis is in part
due to the destruction of the vessels of the medulla, and in part

to the intense inflammation set up in the surrounding bone as the
result of the injury.
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From blows or falls.

164.—The lower part of an os coccygis, which necrosed and
exfoliated after a fall on the buttocks,

180.—Portion of an upper jaw, with two molar teeth, which
separated by exfoliation, from a boy aged six years. The necrosis
was consequent on a severe blow upon the face.

194a.—A section of the upper end of a tibia. A portion of the
extremity of the diaphysis, about three inches inlength, is necrosed,
and lies in a cavity formed by a thin layer of new sub-periosteal
bone, which is perforated by cloacee. The surface of the seques-
tram 1is very irregular, as if from absorption, and it is surrounded
by granulation tissue, which connects it with the surrounding new
bone. The limitation of the disease at the intermediary cartilage
between the epiphysis and diaphysis is very distinet. The patient,
a healthy lad, had received a slight blow on the shin from a fir-cone.
Five days afterwards the leg was acutely painful, the skin over the
tibia being swollen and very tender. A month later, the limb was
amputated. See also 164a, in which a large fragment of rib under-
went necrosis as the result of a slight injury.

CoNsTITUTIONAL CAUSES.

Amongst the constitutional causes may be mentioned
syphilis, tubercle, rheumatism, and the continued and
eruptive fevers. In all these the necrosis is probably due to
local inflammations of the periosteum and bone. Acute
necrosis appears to be due to a peculiar infective condition
analogous to that of py@mia. In this disease large portions
of bone, without any evident exciting cause, die.

Case F. 335.—The skull-cap of a young woman, in which in the
course of syphilis the greater part of the outer table of the frontal
bone suffered necrosis. _

154 A lower jaw, nearly the whole body of which suﬂ?gred
necrosis after the administration of a few grains of calomel in a
case of fever. gt _

158.—An ulna necrosed in its entire extent, saving its epiphyses,
separated and removed during life from a child who had suffered
from an attack of the chicken-pox. It appeared to result from

acute periostitis.
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156.—A clavicle in a state of necrosis, following an attack of

glanders contracted from a glandered horse. _
188.—Part of the upper third of the shaft of the humerus which

had necrosed, and was removed by operation from a youth of
strumous habit, who had suffered from rleumatism.

CHARACTERS OF DEAD BONE.

Dead bone can be readily recognised. Itis (No. 244) blood-
less, white, hard, dry, and sonorous when struck, often be-
coming brown or black (No. 260) on exposure to the air and
discharges. When separated, its free surface is smooth and
even, or, if previously inflamed, rough and irregular, its
margins serrated and ragged, and its previously attached
surface rough and uneven. These appearances, however,
vary somewhat, according to the situation, previous con-
dition, ete., of the dead bone.

When previously healthy.

194.—A tibia from a young subject, in which there has been
necrosis of nearly the whole shaft. The dead bone, which was
previously healthy, is white, bloodless, and smooth.

When previously diseased.

229.—A tibia, exhibiting necrosis of its anterior wall. The dead
bone, distinguishable by its black colour, instead of presenting the
ordinary smooth appearance, is rough and uneven. This condition
18 due to the removal of part of its surface by ulceration previous
to its death ; the black colour has been produced by the action of
the air and discharges. See also Case F. 340h.

223.—Portion of a tarsus, exhibiting necrosis of the os ealcis.
The whole internal cancellous structure of the bone has perished,

and was in process of separation from the thin osseous layer con-
stituting its walls.

SEPARATION OF THE Dwyap Bong.

~ When from one or more of the causes previously
lllustrated necrosis has taken place, certain changes are set
up in the parts around, whereby the dead bone is separated
from the living and the parts are restored to their healthy
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condition. The following brief outline of the process, as it
occurs in the superficial layers of the shaft of a previously
healthy bone, may be taken as a type of what commonly
happens. The numerous modifications depending on the
previous condition of the bone, situation of the necrosis, ete.,
will be referred to under the specimens illustrating these
peculiarities.

As the result, say, of an injury, a portion of bone dies :
the periosteum covering the dead portion, if not already
detached, rapidly becomes so (see No. 33) ; the bone around,
from the irritation of the necrosed part, becomes inflamed,
and a groove, due to ulceration (see No. 22), forms between
the living and the dead, at the expense of the adjacent living
bone. The groove deepens (see No. 19), until the dead por-
tion is finally cut off from the surrounding living bone, and
lies bathed in pus in a cavity lined with granulations (see
No. 27). 1t 1s now called a sequestrum (see No. 254). The
separated periosteum, simultaneously with these changes,
.ossifies, except at certain spots where it has been perforated
by pus and discharges making their way from the dead bone
to the surface. These apertures are called cloace (see No.
253). If the sequestrum is now removed, the cavity that
contained it fills with granulations, which subsequently
ossify, and finally lead to the restoration of the shaft of
the bone. The successive changes which oceur in the
separation of the necrosed bone will be illustrated under the
following heads :

I. Separation of the periosteum,

IT. Increased vascularity and inflammation of the adjacent
living bone.

III. Formation of a groove around the dead at the expense
of the adjacent living bone.

IV. Complete separation of the dead bone by the deepen-
ing and completion of the groove.
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I. Separation of the periosteum.

The periosteum (when not destroyed, as it sometimes is in
cases of Injury) separates and is pushed to some distance
from the necrosed portion by the aceumulation beneath it of
blood or pus, according as the necrosis is due to injury or
inflammation.

After the periosteum has separated it becomes inflamed,
thickened, and lined with a layer of granulations. It finally
undergoes ossification, as will be illustrated under the head-
ing of ‘“ Formation of New Bone.”

33.—Section of a tibia. The periosteum is separated from the
shaft of the bone in nearly its whole length, and is very vascular,
thick, pulpy, and velvet-like on its inner surface.- This velvet-like
appearance is due to the presence of a layer of granulations.
Similar changes are seen in 35, and in 21 to 30, as well as in 31a.

IL. Increased vascularity and inflammation of the adjacent
liwing bone.

In necrosis of inflammatory origin these changes neces-
sarily exist prior to the death of the bone. But in necrosis
from other causes the dead bone acts as a foreign body, and
sets up increased vascularity and inflammation in the bone
around, which ultimately lead to further changes, to be
presently described. The inflamed bone is recognised in
the fresh or wet condition by its pinkish colour, which
strongly contrasts with the white appearance of the dead
portion and the surrounding healthy bone. Its surface is
dotted with red points, the openings of dilated bloodvessels
contained in the Haversian canals. These points appear as
small apertures in the dry specimen, giving it a worm-

faten appearance, such as is seen in cases of osteo-
arthritis (Case G. 682).

21.—Section of a tibia, in which necrosis has been produced in
tl_m :oute_r layers of a small portion of its walls, The dead bone is
distinguished by its yellow colour. The living bone around is

lnﬂamed, and can be recognised by its pinkish colour and the red
Points on its surface,
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Case F. 179.—A skull-cap, exhibiting extensive necrosis and
ulceration of the whole thickness of the parietal bones. A groove
has been formed around the dead portion ; the increased vascularity
of the adjoining living bone is indicated by the presence of
numerous minute apertures in it. These apertures are the dilated
Haversian canals, and in the recent state contained enlarged blood-
vessels. The dilatation of the Haversian canals was caused by the
pressure of the inflammatory new material formed between the
walls of the canals and the vessels contained in them, causing
absorption and destruction of the bone.

II1. Formation of a groove around the dead at the expense
of the adjacent living bone.

This, the next change in the process of separation, may
be compared with the formation of the line of demarcation
in gangrene. The inflammation immediately surrounding
the necrosed spot terminates in uleceration, the animal
matter is destroyed, the earthy particles are set free, and a
groove of separation is commenced, which becomes lined
with granulaticns formed by the differentiation of the in-
flammatory material external to the line of ulceration. The
necrosed part thus separating is analogous to the slough in

gangrene.

238.—Section of a tibia. In this specimen the bone surrounding
the dead portion was previously healthy, but has become inflamed,
and has begun to ulcerate beneath the lower part of the dead
piece of bone, where a distinct groove without granulations may be
seen. The upper balf of the dead piece of bone is already separ-
ated from the living, the ulceration having proceeded further in
this situation ; the groove is here lined with granulations, known
in the specimen by their soft, reddish, vascular appearance. See
also 19 and 23, and, in the dry state, Case F. 334

IV. Complete separation of the dead bone by the deepening
and completion of the groove.

As the ulceration advances, the groove gradually deepens
until the dead bone is completely cut off from the living, and
lies free, bathed in pus, in a cavity lined with granulations.
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In the more common forms of necrosis the dead is not
completely surrounded by living bone, but is in certain
situations in contact with the periosteum. Under these
circumstances the periosteum may either share in the death
of the bone, or separate from it and undergo ossification. In
the former case the necrosed bone is readily cast off from
the living, and is said to exfoliate, the dead portion being
called an exfoliation; whilst in the latter it becomes
enclosed on all sides in a case of new bone (formed in
part by the surrounding living bone, and in part by the
ossified periosteum), from which it cannot easily escape;
it is then said to be invaginated (Case F. 190b), and 1s
called a sequestrum (198a, Case F. 204).

243 —Section of a tibia, of which nearly the whole length and
thickness of the walls of the shaft perished, and were in process of
separation from the cancellous and meduallary texture, which has
preserved its vitality and a nearly healthy condition. The groove
formed between the dead and living bone is filled with soft
vascular granulations,

244 Parts of a femur, a portion of the whole thickness of the
shaft of which died and was separated. The dead bone is contained
in a cavity formed by the deepening and completion of the groove.
The cavity is lined with granulations. See also 20 and 162.

Formarion or NEw BoNE.

While the dead is separating new bone is being produced
in the parts around. As already stated, the periosteum, if
it does not share in the death of the bone, separates from it,
becomes inflamed, and lined with a layer of vascular granu-
lations which finally undergo ossification. The new bone is
ab first porous and rough (No. 253) on the surface, somewhat
resembling callus, but if the sequestrum be removed, it soon
becomes smooth and compact, and ultimately differs but
little, if at all, from ordinary bone. Its external surface is
covered by the superficial layers of the old periosteum, or,
Perhaps, in some cases, by the condensed connective tissue
derived from the surrounding soft parts. The internal sur-

3
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face of the new bone, that next the sequestrum, is lined
with granulations.

Ossification, however, is not confined to that portion of
the periosteum which was in contact with the necrosed part,
but extends for some distance beyond it, between the peri-
osteum and the original wall of the shaft, thus completing
the osseous cavity for the sequestrum. The new bone in
this situation is produced both from the periosteum and the
old bone. Ossification of the inflammatory material in the
inflamed bone around the diseased spot also occurs.

21.—Section of the tibia of a dog in which the shaft of the bone
in its whole length and nearly its whole thickness died. The
periosteum separated from it and is thickened. Upon the internal
surface of the separated periosteum the formation of new bone has
taken place in small irregular deposits. It will be observed that
these are all opposite to the parts on which the surface of the dead
shaft is rough, making it probable that the new bone is formed on
portions of the surface of the old shaft, which separated with the
periosteum and served as a nucleus for the growth of new bone.
The old kone at its extremity is still connected with the perios-
teum ; hence it has received some of the fluid injected into the
blood vessels,

22.—Section of the tibia of a dog, in which, as in the preceding
specimen, nearly the whole shaft of the bone died. The dead bone
is in process of separation. New bone is formed around 1t in much
larger quantities than in the preceding specimen, and apparently
in the deeper layers of the periosteum, the superficial lamine
of which appear to cover the outer surface of the new bone, and
are, to all appearances, continuous with the periosteum covering the

old shaft.

ForMAaTION OoF CLOACHE.

At certain situations the separated periosteum and con-
tiguous soft parts become perforated by the pus and dis-
charges from the dead bone making their way to the |
surface. Where the periosteum is thus destroyed no new:
bone is produced, and the holes thus left ‘in the osseous !
capsule are called cloace. The passages leading through the ¢
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soft parts from these openings to the adjacent skin become
lined with granulations, and remain permanently open so
long as the sequestrum is not removed or cast out. A
characteristic fungous granulation generally projects from
the cutaneous ends of these sinuses.

248.—Section of a tibia from a boy, in which there has been
necrosis of a large portion of the whole thickness of the wall. The
largest piece of the dead bone has been removed, and is preserved
in the next specimen, No. 249. On the inner surface of the
geparated periosteum a layer of new bone, half an inch thick, and
forming almost a new wall to the tibia, has been produced. An
aperture (cloaca) is seen in the covering of new bone leading
from the pus cavity, in which the sequestrum was contained, to the
surface of the skin, a portion of which is left and formed part of
the boundaries of an external ulcer, exposing the dead bone on the
front of the leg. ‘

Case F. 261.—Part of a tibia, in which there has been necrosis
of a portion of the shaft. The dead bone is completely separated,
and lies loose in a cavity surrounded by new bone, but it is too
large to be removed through any of the cloace in the new bone.
See also Case F. 255, 256, 257, and many other beautiful speci-
mens in Case F.

In rare instances no cloace are formed, a fact believed to

depend upon delayed separation of the sequestrum and the
consequent absence or delay of suppuration.

Case F. 258.—Sections of a femur, in which a portion of the
whole circumference of the inner layers of its walls has perished
and has been separated from the surrounding bone. New bone has
been abundantly formed in and upon the outer layers of the wall
Which separated it from the sequestrum. There is not in this new

bone any aperture or cloaca leading into the narrow space around
the sequestrum,

Ggﬂe F. 258.—Sections of a tibia. A sequestrum of a large
pnrtmp of the inner layers of its wall is completely enclosed within
the thick and hard layer of new bone formed in and united with
the remaining portions of the walls, There is no aperture leading
through the new bone to the cavity containing the sequestrum, X

3—2
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RESTORATION OF THE SHAFT AFTER REMOVAL OF THE
SEQUESTRUM.

When the ‘sequestrum is removed the cavity in which
1t was contained becomes filled with granulations that have
grown inwards from the contiguous walls. These undergo
ossification and the shaft is finally restored. Whether the
medullary cavity is reproduced is not determined.

SPECIAL FORMS OF NECROSIS.

The general nature of necrosis having been described,
it remains to point out the modifications depending upon
the seat of the disease.

Necrosis chiefly affecting the outer layers of the wall of a bone
(peripheral necrosis).

When necrosis attacks the outer layers only, the dead
portion, as we have already seen, may become invaginated
by the ossification of the periosteal sheath ; if the latter is
wanting, it is cast off or exfoliated.

The periosteal sheath is absent when the soft parts
covering the dead bone have been extensively destroyed,
and when the necrosis affects the bones of the skull, the
bones of the tarsus, and the lower part of the posterior
surface of the shaft of the femur.

19.— A tibia of a dog, exhibiting a portionof its wall, dead, and
in process of eafoliation, the result of the extensive destruction of
the periosteum produced by the application of the actual cautery

to the bone.

Case F. 335.—The skull-cap of a young woman, in which the
greater part of the outer table ot the frontal bone has suffered
necrosis, and was in process of exfoliation.

Case F. 204.—Portion of a femur, in which there had been
necrosis of the posterior wall of the lower part of the shaft. The
dead bone was separated, and was held only by a bridge of new

bone formed across it.
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It should be noted that when necrosis attacks the
posterior part of the lower end of the shaft of the femur
(popliteal necrosis, as it is commonly called.—ﬁ_ase F. 190,
190a and 204), the necrosis is nearly always l}mlte‘d to the
triangular surface bounded by the condyloid _rldges' on
pither side, and the lines of the condyles below. This 1s
due to the firm attachments of the periosteum to these
ridges, where it blends with the external intermuscular
septum on the outer side and the tendon of the abductor
magnus on the inner side. The reason why necrosis is so
common in this situation is probably the loose attachment
and thinness of the periosteum, and the absence of any
" muscular insertion on this surface of the femur. It should
be further remembered, in operating for necrosis in this
region, that the dead bone, through the absence of the
periosteal sheath, lies in contact with the popliteal artery.
This vessel ere now has been wounded by a sharp fragment
of the sequestrum in attempts at extraction.

Necrosis chiefly affecting the inmer layers (central neerosis).

Central necrosis is generally the result of a circumseribed
osteo-myelitis. The dead bone, from its inability to escape,
often remains a source of irritation for years, and causes
great thickening of the bone around. Fistulous passages,
the result of the pus and discharges making their way
through the healthy bone, commonly extend from the cavity
containing the sequestrum to the surface.

€67.—Section of the shaft of a femur, exhibiting a fistulous
cavity in its interior, with necrosis of a small portion of the
mner layer of its walls, Two bristles are placed in a groove,
extending to some depth between the dead and the contiguous
living bone. A vascular membrane, having a soft velvet-like

surface, lines the fistulous cavity in the bone. 868.—The other
half of the bone, 867, macerated.,

167a.—The lower two-thirds of the left femur, which has under-
gone central necrosis, The bone is much thickened, especially at
1ts npper and posterior portion, by a deposit of new osseous material
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derived frmn the periosteum ; whilst the lower portion of the bone
is sclerosed so that the medullary canal is filled up with dense bone,
In the upper part of the specimen the shaft has undergone lamellar
necrosis. The dead bone has not exfoliated, but is in many places
ensheathed by new bone derived from the endostenm and perio-
steum. See also 24, and Case F. 257, 258, 259 and 262.

Necrosts cfmeﬁ y affecting the intermediate layers of the wall
of a bone,

251.—Sections of a tibia, in which large portions of the wall are
separated after necrosis. The separated portions include only the
middle lamine of the wall. The sequestra thus lie in cavities
between the separated internal and external lamin® of the wall.

Necrosis affecting the cancellous tissue.

Where necrosis affects the cancellous tissue, which it
occasionally does, though much less frequently than the
compadet, 1t 1s the result of chronic osteitis, and is commonly
accompanied by ulceration. It frequently leads to inflam-
mation and destruection of the neighbouring joint, either
from the escape of pus into the joint or from extension of
the inflammation to the synovial membrane.

210.—A clavicle, in which a piece of the cancellous texture near
its sternal end has suffered necrosis. The dead bone lies loose
within a cavity, in which it is partially exposed by apertures
formed in the surrounding walls of the bones.

213.—Lower end of the left femur from a man, aged twenty-
nine, who was admitted into the hospital on account of disease of
the bone of nearly ten years' duration. The thigh was amputated
at the patient's urgent request. A small, loose, ragged sequestrum
was found on section deeply seated in the internal condyle. The
bone around the sequestrum wasin a state of inflammatory thicken-
ing. The knee-joint was not affected. See also 216,217, 218, 221,
a76.

Case F. 226a.—Portion of the temporal and occipital bones,
showing the results of necrosis of the mastoid process. The
temporal was trephined shortly before death.

2926h.—Part of the temporal bone of a child. The mastoid
portion is brown and rough; it has undergone necrosis. The
periosteum is retracted over the internal surface of the petrous
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 portion, leaving the bone bare. The child died with a cerebral
| abscess consequent upon the necrosis of the mastoid process. The
 brain is preserved in Series xxx., No. 2486a.

Necrosis affecting the whole thickness of the shaft of a bone.

Necrosis of the whole thickness of the shaft is usually the
' result of acute periostitis, osteo-myelitis, or 1n rare instances
' of chronic osteitis.

264.—A tibia, from which a portion of the shaft, nearly four
| inches in length and including both the walls and the medullary
| canal, separated after necrosis. The remaining portions of the
| shaft are connected by a thick band of tough ligamentous tissue,
attached to their gradually attenuated ends. They are also soft,
| light, and smooth on their surface, as if extremely atrophied.
Ligamentous union of the tibia and astragalus appeared to have
. existed. The fibula is healthy.

From a girl, in whom the disease had long existed. The leg
. eould not be used in walking, See also 172.

Mr. Morrant Baker* has drawn attention to a form of
necrosis affecting the whole thickness of the shaft, which he
 ealls intra-osseous, from the fact that the sequestrum, instead
- of lying loose in its bony case, as in ordinary necrosis, is
" held immovably fixed by the formation of new bone on its
' endosteal as well as on its periosteal aspect. ‘A transverse
section best brings to mind the condition present. Outside
18 the shell of periosteal new bone ; next within is a more or
less complete tube of dead bone; while innermost is the
section of the solid endosteal rod of new bone, on which the
dead bone is placed like a ferrule.”

This form of necrosis is believed by Mr. Baker to depend
upon chronic osteitis, for, as will be seen in the accompany-
Ing specimens, the ‘‘ conditions characteristic of complete
necrosis, so well marked in one part of the bone, are
replaced in other parts by conditions equally characteristic
of chronic osteitis with hypertrophy and sclerosis; while
connecting the two, there is an intermediate or neutral
territory, in which it is difficult to say whether the term
necrosis or chronic osteitis is the more appropriate.”

© Bee “ Med,-Chir, Traus.,” vol. 1x., p. 187.
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Another peculiarity in this form of neerosis is the long
delay which occurs in the separation of the sequestrum from
the living bone and the consequent absence or delay of
suppuration. It is therefore often termed quiet necrosis.

167.—Section of a femur, removed by amputation at the hip-
Joint. Nearly the whole of the shaft has perished, and before the
operation the bone had undergone so-called spontaneous fracture :
but at no time, either before or after the operation, could any trace
of suppuration be discovered. The dead bone is not at all points
loosened from its connections. Near the trochanters it is still con-
tinuous with the cancellous tissue of the interior, and at the lower
end of the bone, near the condyles, the same connection is observ-
able. Between these two points, moreover, the medullary canal is
encroached upon, more at the lower than the upper part, by new
bone, which has been formed within the sequestrum, and which is
continuous with the cancellous bone of the articular extremities
and of the immediately adjacent portion of the shaft. On the outer
aspect of the sequestrum dense and hard new bone has been every-
where laid down by the periosteum, so as to form a moderately
thick sheath, which closely envelops the dead bone, so closely,
indeed, that at some points it is difficult to make out any line of
separation. Where the shaft has not perished in its whole thickness
the new bone and the old are continuous, so that, one might say, at
these points there is hypertrophy instead of necrosis. The peri-
osteal sheath of new bone extends from just above the cartilage of
the condyles to the trochanters and around the whole circnmference
of the bone, excepting one or two small openings at which the
dead bone lies exposed. But these openings look rather as if they
were made accidentally after the removal of the limb than like
cloace formed during life.

Case F. 256.—Sections of a femur, in which there has been
necrosis of nearly the whole length and thickness of the walls of
the shaft, There are several round and oval apertures leading
through the bone into the marrow space by which it is separated
from the surface of the sequestrum. The sequestrum is in most
parts immovable, and for various reasons ; in the first place it is
still in direct continuity with that portion of the shaft wbich has
not perished, and there is no indication of even the commencement
of a line of demarcation. Indeed, the ouly distinguishing mark is
the appearance of the dead bone, which is whiter aud smoother



NECROSIS. S

than the apparently living. Thesequestrum is also riveted by new
cancellous bone, which extends into its medullary canal for some
little distance from the cancellous boue of the articular extremities,
Here and there. moreover, through a ‘break in the sequestrum—
i.e., where the original shaft has not perished, the new bone without
and within has become continuous, so as still further to lock the
dead hone. See also Case F. 258, and 259,

258a.— Section of a femnv, in which a small portion of the
compact tissue, about the junction of the middle and upper third,
has become necrosed. Immediately around this, and for some
distance along the shaft, an excessive amount of new bone has
been formed. The surrounding soft tissues have shared in the
morbid action, and the inflammatory process has resulted in the
formation of a tumour-like mass of condensed tissue around the
sclerosed bone. In the upper part of the preparation, the bone
has become thickened at the expense of the medullary canal, which
is occluded. A very small channel leads from the cavity contain-
ing the necrosed bone into the mass of tissue surrounding the
shaft, and along this a glass rod is passed into a small abscess
cavity which contained a few drops of pus. From a man, aged
twenty-nine, who had noticed a swelling on the thigh for three
months. It was painful and tender. On an incision being made
into the tumour, it was thought to be a periosteal sarcoma, and
amputation was performed at the hip-joint.

Necrosis affecting the whole diaphysis of the shaft of a long
bomne.
Death of the whole diaphysis is commonly the result of
acute periostitis or osteo-myelitis.
170.—A tibia, the whole diaphysis of which had suffered necrosis.

Necrosis affecting the epiphysis only.

_211.——?0rti0n of a radius, in which necrosis has taken place in a
piece of its lower epiphysis and articular surface, There is abun.

dant deposit of new bone on the sound bone immediately around
the diseased part,

Necrosis affecting the whole of @ bone—diaphysis and
epiphyses.
33.—A tlbm,_ of which the whole shaft and both epiphyses have
suffered necrosis; the result of osteo-m yelitis,
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SUPPURATION AND ABSCESS,

Acute suppuration in bone has already been desecribed

m.ndm- osteo-myelitis (see Nos. 33, 59, and 60). It remains to
discuss the chronic form,

CHRONIC ABSCESS,

Chronic abscess generally occurs in the cancellous tissue
in the ends of the long bones, especially those entering into
the knee and elbow joints. In rare instances it is met with
in other bones—e.g., the sternum, ribs, and claviecle. Tt is
usually the result of chronic osteitis. The central portion of
the inflamed tissue softens into pus, as has already been
described under rarefying osteitis (p. 14), while the in-
flammatory material in the surrounding bone undergoes
ossification and becomes the abscess wall. In some cases
necrosis of portions of the bone may occur, as may be seen
in Nos. 217 and 218, which are examples of caries necrotica.

The abscess cavity is lined by a soft, vascular, pus-
secreting (pyogenic) membrane (No. 132), and the bone around
1s generally sclerosed. Upon the outer surface of the part
of the bone corresponding to the cavity in its interior there
1s often a considerable deposit of new bone, the result of
irritation of the periosteum. Chronic abscesses are generally
single; they vary from the size of a pea to that of a hen's
egg, and are generally, but not always, productive of some
amount of enlargement of the end of the bone. Inter-
mittent attacks of inflammation of the synovial membrane
of the neighbouring joint are very common in the course of
the disease. Perforation into the joint sometimes occurs.

132. —Sections of the lower part of the tibia, in the articular
end of which is a chronic abscess. The cavity is lined by a vascu-
lar membrane a line in thickness, and it contained a puriform fluid.
There i8 a small aperture in one side of the cavity which pene-
trated the wall of the bone, but with this exception the bone
around the cavity appears healthy, and the joint is not implicated.

132a.—Section through the lower part of the left tibia and
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ankle, showing an abscess in the hone, with some inflammation of
the tibio-astragaloid joint. From a man aged forty-seven, who
had injured his ankle thirty years previously, and who for ten or
twelve years subsequently had sinuses about the part, from which
pieces of dead bone came away at different times. Seven years
before the amputation the patient suffered from a * gathered
| ankle,” and was laid up for five weeks; the ‘ gathering burst,”
but no dead bone was discharged. In March, 1884, he bhad rhen-
matic pains in his ankle, which swelled. On admission to the
Bristol Infirmary the joint was stiff, but not uniformly enlarged.
The skin was adherent, glazed, and pigmented. There was a good
deal of hard swelling over the tendo Achillis,. No tenderness any-
where above the joint. The abscess may have been secondary to
the joint-disease, or else it may have supervened on the long-
standing osteitis of the tibia. See also Nos. 128, 129, 130.

AFFECTIONS DEPENDENT UPON SIMPLE
DEFECT OR INCREASE IN NUTRITION.

ATROPHY OF BONE.

Atrophy of bone is the result of defective nutrition. It
may oceur as a senile change, or from disuse consequent
upon disease or injury of the bone itself, or of some part in
relation with it. It may also be induced by long-continued
pressure, as by the plug used to stop the perforation in the
palate in the following specimen (Case E. 14), in which case
1t is sometimes spoken of as interstitial absorption of bone,
Or even as caries,

Atrophy is manifested by wasting and rarefaction of the
compact tissue. It is always attended by loss in weight,
frequently by decrease in size and by fatty degeneration of
the bone trabeculm. Tt may proceed to such an extent
that in extreme cases but little more of the bone remains
than a thin shell enclosing a few scattered trabeculs.
Atrophy may be divided into eccentric and concentric.

£

EcceNTRIC ATROPHY.

The eccentric is that variety of atrophy in which the
COmpact is simply converted into cancellous tissue, the
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change taking place from within outwards, so that the
bone, although lighter, still retains its outward form and
appearance. It is always accompanied by fatty degenera-
tion, and generally occurs in old people.

From old age.

7.—Section of the upper part of a femur from a very aged
woman. Its texture is remarkably soft and light, and contained
an abundance of fatty matter, which as a result of maceration has
assumed the appearance of adipocere. The walls of the femur are
at their thickest part not more than a line in thickness ; the neck
is shortened, and is rather less oblique than natural ; the head is
reduced in size and irregularly flattened,

From disuse.

Case E. 10.—Sections of a femur, in which there is an enlarge-
ment of the medullary cavity, with thinning of the walls and
general lightness and dryness of texture.

CoxcENTRIC ATROPHY.

The concentric is that variety of atrophy in which the
wasting takes place from without inwards, so that the bone
decreases in size. It may oceur in the young as well as in
the old, and is generally the result of disuse. Hence 1t is
common in stumps after amputation, and in bones that
have been subjected to prolonged rest from joint-disease or
ununited fractures.

From disuse after amputation.

3.—Sections of the stump of a humerus, exhibiting the results of
atrophy from long disuse after amputation. The sawn end tapers
to a small cone ; the walls of the shaft are less than a line in thick-
ness, light and dry, and nearly all the osseous part of its cancell?us
tissue being removed, the medullary canal appears upon maceration
like a smooth-walled cavity.

Case E. 2—A scapula and part of a humerus. The arm had
been amputated long before death, and through disuse the bones
are atrophied, but the humerus in a much greater degree than the
scapula. The shaft of the humerus has less than half_lts nnturr_tl
diameter and tapers to a slender cone, at the end of which there 18
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some rough new bone. The marks of the attachments of muscles
on it are nearly obliterated, and the texture is light and dry. The
head of the humerus is flattened and nearly all absorbed, and there
is a corresponding diminution and change of form in the glenoid
cavity.

Case E. 5.—An os innominatum and part of a femur. After
amputation through the middle of its shaft, the stump of the
femur has atrophied, just as the humerus in the specimen last
described ; but its head and the acetabulum are unchanged.

From disuse consequent upon joini disease.

11.—Sections of the upper part of a tibia, exhibiting the effects
of extreme atrophy. The walls are so thin that they are in nearly
every part transparent. The interior of the bone is filled with
soft fat, intersected by few and very slender trabecule. The arti-
cular surface is ulcerated and partly covered with the fibrous tissue
of adhesions.

12 —A section of the shaft and lower end of the same tibia
partially macerated. It presents the same character of atrophy as
the preceding specimens, and shows in a more marked manner the
diminution of size which is associated with the thinning of the
walls and the proportionate increase of fat.

The patient was a lad, fifteen years old, who had suffered for
more than a year with disease of the knee joint. The limb had
been kept constantly at rest. See also 8 and 12a.

From pressure.

15.—A section of four dorsal and lumbar vertebrw, the bodies of
Wwhich have been deeply nollowed out by absorption consequent on

the pressure of an aneurysm of the aorta. See also 16 and Case
E. 17, and 17b.

HYPERTROPHY OF BONE,

Simple hypertrophy of bone is due to an inerease in the
length or breadth of a bone when such increase is not due
to inflammation. The term must, therefore, be confined to
those cases in which the extra growth has been the result
of increased blood-supply. The inereased nutrition may be
due to increased functional activity in the bone itself, or to
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some change in the surrounding parts leading secondarily to
such a change in the bone. The latter cause is illustrated
by the two forms of hypertrophy of the cranium of Sir
James Paget, which he designates eccentric and concentric
—the one in which the growth takes place outwardly, as in
hydrocephalus, to form a covering for an expanding brain,
the other in which growth takes place inwardly to fill up
the space left by a retreating brain.

SiMPLE HYPERTROPHY.

lc.—The tibio-tarsal bones of a pigeon. The right tibio-tarsus
has been fractured and repaired. The fibula is hypertrophied both
in length and breadth, and is firmly united to the distal fragment.
It appears to have acted as a splint during the union of the

fracture.
EccExTRIC HYPERTROPHY.

Case E. 1.—An enlarged skull from a dwarf aged twenty-eight
years, consequent upon hydrocephalus. See also Case D. 2519,

and 2520.
CoNCENTRIC HYPERTROPHY.

Case F. 348.— A skull-cap, in which there is an irregular increase
in the thickness of the diploé, producing large convex elevations of
the outer surface about the prominences marking the original
centres of ossification of the parietal bones. The diploé is con-
solidated as well as thickened ; the outer table is smooth and
healthy ; the inner table is deeply impressed by the vascular
grooves. The cavity of the skull appears to have been small,
especially in the parts beneath the external elevations. See also
Case E. 82, 83, 85, and Case F. 349.

3.—CONSTITUTIONAL AFFECTIONS OF BONL.
SYPHILIS.

Syphilitic affections of the bones commonly, though not
invariably, occur late in the progress of constitutional
syphilis, during the so-called tertiary stage, after the
periods at which the skin and mucous membranes are
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usually affected. The bones are also sometimes affected
in the congenital form of the disease. _

Syphilis in bone is essentially of an inflammatory nature,
and may manifest itself under any of the forms of mﬂamma:-
tion already described. Hence we have syphilitic peri-
ostitis, osteitis, caries, necrosis, ete. In whichever of these
forms it may occur the disease is characterized, like all the
later syphilitic affections, by its-limited extent, by 1its
asymmetry, by its tendency to the production of large
quantities of new material (gummata), and by the fibroid
thickenings left should the inflammatory material be
absorbed.

QypHILITIC PERIOSTITIS AND OSTEITIS.

Periostitis, when of syphilitic origin, is nearly always
chronic and of limited extent. It is productive of those
low, smooth, circumsecribed elevations, so characteristic of
syphilis, called nodes.

Under appropriate treatment these nodes seem entirely
to be absorbed, although when an opportunity occurs of
examining the bone after death, depressed stellate, fibroid-
looking cicatrices of the periosteum are invariably found
where the swellings formerly existed.

©Tf the disease is allowed to run its course, the inflammatory
material invades the adjacent bone (syphilitic osteitis). One
of two changes next occurs: the inflammatory material
forming the node, together with that infiltrating the bone,
either undergoes ossification, producing those permanent
swellings and densely thickened bones so common in syphilis,
or disintegrates, when caries or necrosis is the result. The
former is more common in the lower extremities, the latter
in the bones of the eranium. See Case F. 305, 306, 307 :
and 347a, and many others, for specimens of syphilitic nodes.
The differences between ossified syphilitic nodes and the
node-like swellings on the bones, consequent upon the
rritation of chronic ulcers of the integuments, have already
been peinted out (seo page 7).
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SypHILITIC CARIES OR ULCERATION,

Syphilitic ulceration, as above stated, is the result of
syphilitic inflammation of the periosteum and bone. The
following varieties of ulceration have been described as
characteristic of syphilis: (1) The annular; (2) the tuber-
culated ; (3) the penetrating ; (4) the reticulated.

The annular variety.

These annular ulcers have been compared to the rupial
ulecers of the skin. They present an annular form, an
ulcerated groove extending round a central portion of
diseased bone, which portion is gradually removed as the
groove widens towards the centre.

Case F. 320—A skull-cap, exhibiting extensive syphilitic ulcer-
ation of its outer table, The ulcers are distinct, large, and round.
Some of them, especially one on the frontal bone, show that they
commenced in an annular form, an ulcerated groove forming round
a portion of diseased bone, which portion was subsequently re-
woved by the widening of the groove. The inner table is very
vascular, and less extensively ulcerated. Sve also Cases F. 319,

and 316.
The tuberculated variety.

This variety, so called because the ulceration is preceded
by a tubercular condition of the bm'::.e, .is tl.Je re_sul!; of
syphilitic periostitis. The small-cell-infiltration 1n the
substance of the bone raises the surface into irregular
tubercular elevations, and subsequently, by destroying cir-
cumscribed portions of the bone, produces ulcers. The
alecers are small, circular, or oval; they often penetrate
somewhat deeply into the bone. Ikrom the fact of b(r}t,h
beiug preceded by a tubercular {.‘:Dndlbl?l.l,. this ulce}‘atmn
has been compared to tubercular syphilitic ulceration of

the skin.

Case F. 315a.—A skull-cap in which a large pc!rtiun of the
outer table of the froutal bone and of t!m whole thickness of the
parietal bones has ulcerated, The bone is rcugh and tubercular,
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presenting the features which are characteristic of advat?ced syphi-
litic disease. The sutures between the bones have dmappe..ared.
From a man aged twenty-five, who was probably congenitally
affected with syphilis. He died of Bright's disease with cedema
of the glottis. He does not appear to have been treated with
mercury. See also Case F. 313, 323, and 343.

The reticulated variety.

This variety is so called because the ulceration is pre-
ceded or accompanied by a trellis-work-like or reticulated
formation of new bone around the ulcers, the result of
ossifying periostitis.

Case F. 308 and 329 are good specimens of this variety.

The penetrating variety.

This is merely a modification of any of the former varieties
of ulceration in which the bone is deeply penetrated. It is
common in the bones of the cranium, rare in the long bones.

In the latter, however, it has sometimes been a cause of
spontaneous fracture.

Case F. 312.—Parts of a tibia, clavicle, humerus, and skull, from
a man who died of syphilis. In one part of the shaft of the
tibia the walls and the new bone covering them are penetrated by
-small irregular ulcers. The same disease has affected the middle
of the clavicle ; and in it the ulceration has extended so far that
a slight force broke the remaining portion of its shaft. In the
humerus the lower half of the shaft is thickly covered by light
and porous new bone, through which many ulcers of various sizes
have penetrated ; some of these extend deeply into the original wall
of the humerus, portions of which also appear to have suffered
necrosis. In the skull the outer tables of the frontal and right
parietal bone present an uneven tuberculated surface; through
this numerous distinet and coalescing ulcers penetrate, and, reaching
the diploé, spread therein in wider spaces, and in a few instances
pass also through the inner table (Case F. 340a).

CONGENITAL SYPHILIS.

Congenital syphilis in the skull affects the bones by
causing atrophic lesions leading to a condition of craniotabes
4
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(see p. 55), which is usually found during the first year of
}ife. In this affection the bones of the vault become thinned
In circumsecribed patches to such an extent as to leave
only a thin membrane (Case F. 342). These spots are most
frequent in the occipital region, though they sometimes occur
in the parietal bones. In other cases the earthy salts are
removed from the bone by a process which results, as in
craniotabes, in the formation of a membrane. In these,
however, the constituent parts of the membrane are un-
ravelled, so that there appears to be a meshwork of blood-
vessels and delicate fibrillee distended with fluid. This is the
gelatiniform atrophic variety of Parrot. There are no speci-
mens of the latter form of atrophic change in the Museum.

Congenital syphilis may also lead to osteophytic lesions
in the skull, of which the best known are Parrot’s nodes,
found in the so-called ¢ natiform ” skull. In this form of
skull (Case F. 350), which is somewhat larger than normal,
there is usually an exaggerated prominence of the frontal
eminences, whilst between them and the eyebrow is a
shallow furrow or depression. Posteriorly on the parietal
bones similar eminences exist, but they are more widely
spread and are lower. These changes appear to be due to
chronie infantile periostitis, with softening, though Mr.
Hutchinson thinks that a tendency to hydrocephalus pro-
bably takes some share. The bridge of the nose is often
flattened in cases of congenital syphilis, due, it is supposed,
to the internal and external periostitis of the nasal
bones.

The changes in the teeth which are characteristic of
inherited syphilis are best seen in the permanent upper
central incisors. The modifications which these teeth
undergo are shown in drawings Nos. 190b and 190c. The
changes may be summed up as a dwarfing of the upper
central incisors, which are too short and too narrow, and
which display a single central notch in the free convex edge.
These conditions are usually symmetrical, but may in some

cases be notably one-sided.
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Case F. 350a.—A natiform skull showing four large osteophytes
round the anterior fontanelle, and several smaller ones on the
supra-occipital region. These, when fresh, were all of a bright red
colour. See also 350.

SYPHILITIC NECROSIS.

Necrosis from syphilis is most offen met with in the
bones of the cranium. It is generally the result of suppura-
tive periostitis (the soft mode), and then only attacks the
outer table, as the inner has a separate blood-supply. It
also occurs after syphilitic inflammation of the dura mater,
and then affects the inner table only for the same reason, or
the process may affect both the inner and outer table at the
same time. A syphilitic sequestrum, which is separated 1
the usual way by a groove of ulceration, is generally round,
porous, and indented at the edges, the porosity being due to
ulceration of the bone previous to its death. The hole left
on the separation of the sequestrum is usually round, with
jagged and shelving edges, and seldom extends through
more than one table. New bone is not usually formed on
the outer table around the sequestrum.

The changes occurring in syphilitic necrosis are well seen
in the following specimens: Case F. 321 shows the super-
ficial ulceration of the bone in which as yet no line of demanr-
cation is visible. In Case F. 335 the necrosed portion is
becoming separated, and a shallow groove has formed. In
Case F. 336 the groove is deepened ; and in Case F. 337 the
necrosed portion has entirely disappeared, leaving a hole
which extends through the whole thickness of the skull.

Case F. 334. —A skull-cap, exhibiting necrosis of a portion of
the outer table of the frontal bone, with thickening of the inner
table to a corresponding extent. The dead bone is black ; previous
to its mecrosis it appears to bave been superficially ulcerated.
There is a very shallow groove of separation around it.

Case F. 335.—The skull-cap of a young woman, in which, in the
course of syphilis, the greater part of the outer table of the frontal
bone suffered necrosis, and was nearly separated from the adjacent

49
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bone. A deep groove has formed round the dead portion, and a
large part of its under surface is separated. The inner table has
not perished, but beneath the centre of the necrosed portion there
are several irregular ulcerated openings in it,

Case F. 342.—A skull-cap, exhibiting some of the effects of
syphilis. In some situations there has been a complete destruction
of the bone through both tables of the skull ; at the borders of
the apertures thus made the disease seems to have stopped, and the
parts appear to have cicatrized, for their edges are thin, smooth,
and hard. In other situations ulcerations appear to have been in
progress, the bone in these parts exhibiting a rough surface, a
porous texture, and many small deeply penetrating holes. The
spaces left by the removal of the bone are filled by membrane, in
which there are several small deposits of new bone ; and the outer
surfgces of all the portions of the skull which remain between the

ulcers are tuberculated, seamed, and starred. See also Case F. 317,
336, 340.

TUBERCLE.

Tubercle occurs in bone either in the form of gray miliary
tubercles, or in the more advanced condition known as
yellow caseating tubercle. The favourite seat of tubercle in
bone is the cancellous tissue of the long bones, especially in
their articular ends, or in the carpus, tarsus, and bodies of
the vertebrsee. The changes which it produces in the bones
lead either to caries (see No. 1097) or to necrosis. In the vast
majority of cases it appears that the so-called ** strumous "
inflammation in bone is really tubercular in origin, although
there appear to be a certain number of cases in which an
osteitis is chronic, owing to the constitutional weakness of
the patient, and in which no signs of tubercle ever present
themselves.

Miliary tubercles in bone appear as small, roundish, semi-
translucent bodies, resembling tubercles in other parts, and
after they have undergone caseous changes, as yellowish
deposits of cheesy-looking material infiltrating the tra-
becular spaces, in which condition it is often impossible to
distinguish them from caseous masses of inflammatory
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origin. Like the latter, they may undergo further changes
leading to caries and necrosis.

Tubercles in bone, answering to this description, are un-
doubtedly but seldom seen, although this is probably in
great part due to their presence being rarely sought for
where they are most likely to be found, namely, in the
sternum and ribs of subjects who have died with the con-
stitutional disease known as ‘ acute tuberculosis.”

120,—Portions of a sternum and ribs. There is a large cavity
in the sternum filled by tuberculous-looking matter. This cavity
was closed in, both behind and in front, by a membrane, apparently
the thickened periosteum, a part of which is now reflected. The
tubercular material was probably produced either by the degenera-
tion of miliary tubercles or by the caseation of inflammatory
products.

SENILE TUBERCLE.

This affection of the bones oceurs, as its name implies, in
old people, and it is often called ‘ senile struma.” The
patients have usually shown some symptoms of the tuber-
cular diathesis during early life, but have apparently been
cured. They frequently die of tubercular disease, implicat-
ing some of the organs. The disease presents the character-
istics of tubercular disease of bone as it oceurs in younger
patients. When it attacks the carpal bones, it appears to

give rise to necrosis more often than to caries, as is seen in
the following preparation.

969a.—A portion of the forearm and hand from a man aged 58,
prepared to show the great destruction of synovial membrane which
has taken place asa result of tubercle of the carpus. The synovial
membrane of the carpal articulations has everywhere undergone
pulpy degeneration. The bones of both the proximal and distal
rows of the carpus are as bare and denuded of cartilage as if they
had undergone maceration—a condition which is very charac-
teristic of this form of disease. Tubercle was found in the
Synovial membrane upon microscopical examination,
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RICKETS.

Although rickets is generally described as a disease of the
bones, it is in reality a constitutional affection of which
the bone lesions, although an important, are by no means
the only feature. Here, however, we are merely con-
cerned with the affection as it manifests itself in the bones,
and must refer the student for a full account of the disease
to some of the various treatises on the subject.

The characteristic appearances of a bone affected with
rickets are as follows: The periosteum is thickened, vascular,
and adherent ; the whole bone is softened, so that it can be
readily bent (288a) or cut with a knife (No. 282) ; the lacuna
appear enlarged, the lamell® separated, and the medulla and
cancellous spaces filled with a red,gelatinous, pulpy material.
The long bones are swollen where their shafts join the
epiphyses (282); the cranial and other flat bones are
generally thickened. The swelling at the epiphyses which
is so marked a feature in rickets is in part due to the fact that
the imperfectly formed new bone is softer than natural, and
being compressed between the epiphysis on the one hand,
and the diaphysis on the other, bulges at the ecircum-
ference.

The above condition is the result of a defect in ossification,
If the epiphysial line of a rickety bone be examined micro-
scopically, it will be found that the layer of modified carti-
lage capsules is greatly increased in thickness, and no longer
forms the straight transverse line seen in healthy epiphyses.
Islets of cartilage surrounded by imperfectly ossified bone
are found at considerable distances from the line of ossifica-
tion, whilst the Haversian systems are badly developed, and
in many places the fibrous tissue framework of the bone has
failed to receive any deposit of calcium phosphate. As a
result of these changes, a layer of spongy, ill-formed bone is
produced (osteoid tissue of Virchow : microsecopical cabinet,
Nos. 4 and 5) under the periosteum, and at the junction of
the shafts with the epiphyses. At the same time the re-
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absorption of the normally-formed bone is taking place
around the medullary cavity as in healthy growth, so that
thus it comes to pass that the whole is replaced by the new
il-formed bone. While in their softened state the bones
become variously bent and distorted, as will be presently
described, the various curves and distortions which they
assume doubtlessly depending in great part npon mechanical
causes. When the disease ceases healthy osseous tissue is
again formed, and the bones are consolidated in their bent
and deformed condition. The adult bones are harder and
stronger than normal, and their concavities are strengthened
by buttresses of new bone, as is well seen in Case F. 284
and 285.

982 A section (cut with a knife) of the femur of a rickety
child, curved in consequence of the want of its natural hardness.

281.— Section of the femur and tibia of a child. The bones,
which have become curved, have recovered their osseous texture

and their inflexibility, but their curvature remains. See also Case
F. 287 and 288.

DEFORMITIES OF THE BoNES IN RICKETS.
The head.

The eranium is slightly enlarged, but appears larger than
it really is in consequence of the arrested development
of the bones of the face. The forehead is high, square, and
prominent. The fontanelles remain open long after they
should have closed. The bones of the eranium are generally
thickened, soft and spongy, the thickening being especially
apparent where ossification is still progressing; that is,
along the line of the sutures. In some instances, however,
the bones are not thickened, but are excessively thinned in
eircumseribed patches (see 268), so that the brain may be
simply covered by a thin membrane. This is the condition
known as craniotabes. It is also met with in congenital
syphilis and in chronic hydrocephalus (Case D. 2521a).
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The teeth are developed late, or if they have been already
formed, have a tendency to decay or fall out.

72.—Fragments of the upper part of a skull increased in thick-
ness, said to have been obtained from a rickety patient.

The spine.

The spine commonly presents an increase of its normal
curves. If the disease occurs whilst the child is still in arms,
the curve assumes the posterior form (kyphosis: Case A.
1111), in consequence of the tendency of the head and upper
part of the body to fall forward as the child is being nursed,
and 1t 1s usually combined with a slight lateral deviation to
the right from the child leaning against the mother’s left
breast, children being usually held with the left arm. When
the disease occurs after the child ean run alone, the normal
lumbar curve is generally increased (lordosis). In advanced
rickets more or less lateral curvature is always present, as
is seen in the rickety dwarf (Case B. 272).

Case B. 272.—Skeleton of a woman, exhibiting lateral curvature
in consequence of rickets,

Case B. 273.—The spine, pelvis, and lower extremities of a
woman., The spine presents three lateral curvatures, the result of
rickets.

Case (. 1117, —The spine and pelvis of a young person, exhibit-
ing lateral curvature of the spine, probably from rickets.

Case C. 1126.—A spine, thorax, and pelvis. The spine in the
dorsal region is curved with its convexity backwards and a little to
the right,

The thorax.

The rickety thorax is characteristic; its transverse
diameter is greatly diminished, and its antero-posterior
greatly increased. This deformity, which generally goes by
the name of pigeon-breast, is produced by the la.te‘ra,l
yielding of the softened ribs to atmospheric pressure during
inspiration, and the consequent thrusting forward of the

sternuim. rd -
On either side, where the cartilages join the ribs, two
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vertical depressions or grooves are generally observed, 1:11
consequence of the greater recession of the chest walls 1n
these situations. The left groove is generally shallower than
the right, in consequence of the support which the ribs
receive from the heart; whilst the right, though deeper,
does not extend so far downwards, on account of the
support afforded by the liver. A slight transverse groove—
Harrison’s sulcus—is also frequently seen passing from the
xiphoid cartilage over the attachment of the diaphragm. 1t
is caused by the dragging of the diaphragm during inspiration
upon the rickety and unnaturally softened ribs. The ribs,
where they join the cartilages, are swollen, like the ends of
the other long bones. giving rise to a characteristic knobbed
appearance in this situation (see No. 270).

When much lateral curvature of the spine (the result of
the rickets) coexists with deformity of the thorax, the charac-
teristic appearances of the latter are partially obscured.

271a.—Portions of two ribs, with their costal cartilages, showing
the ** beading ” or * rosary ” characteristic of rickets.

Case B. 272.—The skeleton of an adult woman, exhibiting the
effects of rickets. The typical shape of the thorax is here
obscured by the coexisting lateral deviation of the spine.

Case C. 1126.—A spine, thorax, and pelvis. As there is but
slight lateral deviation of the spine in this specimen, the thorax
exhibits the deformity characteristic of rickets uncomplicated by
that which always accompanies lateral curvature.

The pelvis.

The pelvis is generally flattened from before backwards,
the symphysis pubis being approximated towards the
sacrum, whilst the latter is pressed forwards and down-
wards, giving the pelvic inlet a characteristic hour-glass
shape. In rarer instances the pelvis becomes more or less
triangular from the approximation of the acetabula. The
sacrum is flattened, and placed more horizontally than
natural, whilst its apex, together with the coceyx, is curved
sharply forwards ; the iliac crests are everted, the tuber-
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e}s.ities widely separated, and the pubic arch increased in
width. In some instances the pelvis is asymmetrically
distorted, probably the result of coexisting lateral curvature.

Case B. 275.—The pelvis and lower extremities of a middle-aged
woman who had suffered from rickets. The cavity of the pelvis
is contracted, especially on the left side, by the pressing in of the
acetabulum ; but the lower aperture of the pelvis is wide, the
rami of the ischia being bent outwards and their tuberosities
divergent,

Case C. 1126.—A spine, thorax, and pelvis. The pelvis is of
nearly natural form and size, but its obliquity is lessened in
consequence of the flattening of the sacrum ; its antero-posterior
diameter is rather diminished, while its transverse diameter is
greatly increased. See also Case E. 276 and 279,

The long bones.

The long bones are usually found bent in the direction of
their normal curves, their ends are somewhat swollen and
nodular, and in length they are shorter than natural in
consequence of the early coalescence of the epiphyses. The
compact tissue of the shaft is thicker and more condensed
than in health, especially along the concavity of the curves.
The order in which the long bones are generally affected is :
1, bones of lower extremity; 2, the clavicle; 3, bones of
upper extremity.

The bones of the lower extremity.—The femora, when the
disease occurs before the child ean run alone, are curved
forwards from the weight of the legs bending down the
softened bones across the nurse’s arms. When the child
can walk the weight of the body tends to increase the
natural curves and the femora bend forwards and outwards.
The neck of the femur becomes more horizontal than
natural, but not shortened, and the shaft isflattened from side
to side. The walls of the bone in the middle and along the
concavity of the curve have a greater thickness than else-
where ; the linea aspera is very prominent, and often forms a
straight line, representing, as it were, the chord of the are
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formed by the curved part of the shaft. The lower end is
broad and flat.

The tibia and fibula are generally curved forwards and
outwards in their lower thirds, and their shafts are
flattened from side to side. In many of the following speci-
mens, however, the tibia and fibula are curved forwards and
inwards, and so form exceptions to the general rule.

The bones of the feet are turned inwards, so that the great
toes sometimes almost touch each other, whilst the arch of
the foot 1s lost.

Case F. 283.— A femur, tibia, and fibula from a child. They
are all considerably curved from rickets, but have regained their
natural firmness,

Case F. 287.—Section of the rickety femur of an adult. The
shaft is greatly curved and laterally flattened, and the section
shows that, as usual, the walls of the bone are much thicker on the
concave than on the convex side of the curve,

Case F. 288.—The fibula of an adult. Tts shaft is curved and
flattened. The principal curve is directed with its convexity
inwards : but there is also a slight curvature forwards in the
upper part of the shaft,

See also Case F. 284, 285, 286, 287a ; Case B. 272, 273, 274.

Ruckety knock-knee is either the result of deficient growth
of the external condyle, of excessive growth of the internal
condyle, or of premature synostosis on the outer side of the
epiphysial line. This condition, together with the charac-
teristic forward and outward bend of the tibia in its lower
part, is well seen in cast No. 19a. The same cast
exhibits a certain amount of flat foot upon the right side, a
deformity which is exceedingly common both in rickety

knock-knee and in rickety tibize. See also casts Nos. 2c
and 2d.

The bones of the wpper extremity.—The clavicle usually
presents two curves, one beginning just externally to the
nsertion of the sterno-mastoid, the other a little intern ally
to the acromial end. The first has its concavity looking
downwards, and is caused by the weight of the arm’; the
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second has its concavity backward, and is produced by the
backward pressure of the arms as the child crawls on its
hands and knees (Case B. 272).

The humerus is generally curved with its convexity
forwards ; the curve is produced by the weight of the arm,
which is unsupported below the insertion of the deltoid.

288a.—Sections of the humerus of a rickety child. The whole
bone is extremely soft, and can readily be bent in any direction.
The compact bone is thinner than natural, and is surrounded by
thickened periosteum. At the centre of the shaft is a fracture,
three weeks old, surrounded by a considerable deposit of callus.

This specimen illustrates the well known fact that rickety
bones readily unite after fracture.

The radius and wina are curved outwards,

Case B. 272.—8See the clavicle, humerus, radius, and ulna in this
gpecimen,

288h.— Part of a radius, to show the enlargement of the lower
end, characteristic of rickets,

Having studied separately and in detail the characteristic
deformities of the several bones, the student may now take
a general survey of the whole rickety skeleton in the follow-
ing specimen (Case B. 272).

ScurvyY RICKETS.

Scurvy rickets is an acute affection of young children
characterized by a sudden swelling in connection with the
bones, and most usually with the femur. There is cedema
and acute tenderness, with spongy gums in a certain pro-
portion of cases. When the bones are examined after
death, the swelling is found to be due to extravasations of
blood beneath the periosteum. The disease is also known
as “ infantile scurvy '’ or * acute rickets.”

There is no specimen at present in the Museum.

ACROMEGALY.

This disease is characterized by a symmetrical enlarge-
ment of the bones of the hands and feet, as well as of those
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of the head and face, where the nasal and inferior maxilla
are chiefly affected. The disease is supposed to be associated
with changes in the thyroid body.

There is no specimen at present in the Museum.

MOLLITIES OSSIUM.

Mollities ossium, or osteo-malacia, is a rare disease,
characterized by softening of the bones through the re-
absorption of their earthy salts and destruction of their
osseous lamelle. It is an affection of adult life, and
generally occurs in females, especially during pregnancy.
The bones of the trunk, and more particularly those of the
pelvis, are first affected, but all the bones sooner or later
participate in the disease.

In the early stages the bones retain their outward form,
but are so soft that they can be cut with a knife. On section
the medullary spaces, or, in the case of the long bones, the
medullary canal also, are seen to be slightly enlarged, and
filled with a soft gelatinous material, somewhat resembling
spleen pulp. The veins of the medulla are said to be
engorged and dilated. ILater on the bones become still
further softened and variously bent, broken, and deformed,
while the osseous lamell® in great part disappear, reducing
the bone to little more than a thin shell enclosing a similar
substance to that seen in the first stage, but mixed with a
fatty-looking material.

On miecroscopic examination of small portions of the
trabecul®e the decalcification is seen to begin around the
Haversian canals and medullary spaces, the bone corpuscles
in these parts having entirely disappeared, while in the
centre of the trabecul® they are still present. The material
infiltrating the medulla is seen to consist of variously shaped
cells and fatty material,

Another form of disease characterized by softening of the
bones has been described as mollities ossium, and is what is
commonly recognised by that name in this country. It
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appears to consist of little more than fatty degeneration of the
bones. The specimens of mollities ossium in the Museum
appear to be examples of this latter form of disease.

289.—Section of a humerus which has been macerated from the
same subject as the femur No. 293. The walls of the bone are
thin, but of their natural hardness. The adipose substance filling
the medullary cavity and cancellous texture is converted by
maceration into a white firm substance resembling adipocere.

From a woman seventy-two years old who had been bed-ridden
with paralysis of the lower extremities for nearly two years, Her
hip and knee joints were fixed in permanent flexion. At short
intervals before her death her right femur and right arm were
fractured whilst she was being turned in bed.

289a. —Sections of the upper extremity of a right humerus,
There is a large cavity in the head, which was filled with thin
blood-stained fluid. The enlarged medullary canal contains a soft
fatty material, which was yellow and red in the recent state. The
wall of the bone is thinned, especially near the head.

9293.—Section of a femur in which that change of structure has
taken place which is usually denominated mollities ossium. The
walls of the bone are very thin, and their substance so soft as to be
readily divided by a knife. The osseous lamelle and filaments are
removed from the cancellous texture, and the medullary cavity and
all the cells of the cancellous texture are filled with a fatly sub-
stance, which is now, after maceration and the action of alcohol,
of the consistence of lard.

994 Section of a femur affected with mollities ossium. The
walls of the bone are thin, soft and flexible, and their lamell® are
partially separated. The place of its medullary and cauc:ellfms
tissue is occupied by soft, jelly-like, transparent fat. A similar
kind of fat appeared to be diffused through the proper texture
of the walls. Scarcely any of the osseous part of the medul-
lary texture remains, except a thin layer beneath the 111rticu]a.r
qurface of the bone. The periosteum and articular cartilage are
he;:‘:;}'—ﬂectinna of the upper part of the same femur, and of the

atella of the same patient, macerated. - The fat diffused through
their whole tissue is converted into adipocere.

From a lady thirty years old. ’1.‘he disease had been some years
in progress, and had affected in various degrees all the bones of the
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extremities. This femur had been fractured by a slight forece

shortly before death.
Case B. 293a.—A portion of the thorax of an old person, showing

the changes which result from osteomalacia.
From an old female subject brought for dissection.
Case E. 290.—A pelvis from a woman who was the subject of

osteomalacia.

Compare this specimen and Case E. 291 and 292, in which the
disease 1s less advanced, with the rickety pelves in Case E. 276 and
278, and in Case C. No. 1126.

4—NEW GROWTHS OR TUMOURS.

New growths in bone bear a general resemblance to those
of soft parts. They have, however, a remarkable tendency
to undergo ossification and to assume more or less the
characters of true bone.

Bone, as we have seen, is built up of several distinet
elements—fibrous tissue, cartilage, earthy particles, and
medulla. Tumours of bone are composed of the same
tissues as those which constitute the boneitself; hence, they
may be fibrous, cartilaginous, osseous, marrow-like, ete.
But it is only tumours of slow growth which resemble in
structure the mature tissues of normal bone ; those of rapid
growth do not aequire the characters of the mature tissues,
but permanently retain a cellular structure ; the former are
commonly innocent, the latter malignant.

LIPOMATA, OR FATTY TUMOURS,

These tumours are occasionally found as congenital mal-
formations springing from the deeper layers of the perios-
beum of long bones. They may attain a very large size,
and consist of ordinary adipose tissue, intermixed with a
considerable proportion of fibrous tissue. An example of
such a growth is seen in :

436a.—A large irregular fatty tumour, weighing fifteen ounces,
and measuring six inches by five. The growth is divided into
several lobes, which are held together by a little areolar tissue, but
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it is only partially encapsuled, It is extremely firm, and consists
of fat held together by trabecul® of dense fibrous tissue. Micro-
scopical examination confirms the naked-eye appearances, for the
sections show collections of fat-cells separated by thick bundles of
connective tissue. There is no muscular fibre in the growth,' nor
does it appear to be undergoing any degenerative change. The
tumour grew from the periosteum of the femur of a boy aged
nine years. It was attached by a firm broad base, which com-
menced just below the lesser trochanter, and extended downwards
along the upper third of the left thigh on its outer aspect. Before
removal the tumour was supposed to contain pus. It was probably
congenital,

FIBROMATA OR FIBROUS TUMOURS.

Fibrous tumours of bone, except in the jaws, are rare.
They have all the physical and microscopical characters of
fibrous tumours of soft parts. They are deseribed under
tumours of the jaws, as there are no specimens of fibrous
tumours of other bones in the Museum. (Nos. 434, 435,
and 436.)

OSTEOMATA OR OSSEOUS TUMOURS.

The osteomata are tumourlike growths having the
structure of true bone. They must be distinguished from
those osseous formations which are the result of the ossifi-
cation or calcification of other tumours, and from the node-
like deposits of bone consequent upon inflammation. They
are always innocent, generally of slow growth and of small
size; occasionally, however, they may attain:considerable
dimensions,

The osseous tumours may be divided into the exostoses
and diffused bony growths.

EXOSTOSES.

Tixostoses are circumseribed outgrowths from the surface
of a bone. They are usually divided into the cancellous or
soft, and the compact or ivory. The former are more



EXOSTOSES. 65

common on the bones of the extremities, the latter on the
bones of the skull. Osseous growths of a similar character,
in rare instances, are met with projecting into the medullary
canal. They are then called enostoses.

The cancellous or soft.

These are composed of cancellous surrounded by a thin
" layer of compact bone. They are commonly continuous
with the cancellous and compact tissue of the bone from
which they spring, and in most cases contain medulla.
They are surrounded either by fibrous tissue continuous
with the periosteum, or by a layer of cartilage, in which
latter case they are by some regarded merely as ossifying
enchondromata. When they spring from the ends of the
long bones, they are probably outgrowths of the epiphysial
cartilages. They are generally single, and are most often
found upon the shafts of the long bones at spots where
muscles are inserted. They are occasionally multiple.

FErostoses springing from the insertion of muscles.

Case G. 372.—The upper part of a femur, exhibiting a bony
process of a pyramidal form continued from the trochanter minor.
To the extremity of this bony process the tendon of the psoas and
iliacus muscles is attached.

Case G. 373.—The upper part of a femur, exhibiting a bony
process like the last described, which was connected with the
trochanter minor by ligamentous substance,

380.—An exostosis growing from the inner and back part of the
femur—the adductor tubercle. It is covered with a smooth laver
of cartilage, which is itself invested by a thin layer of fibrous

tissue. The cancellous tissue is filled with medulla, The exostosis
was attached by a narrow base.

This is a very common situation for exostoses, and it
should be remembered that they are here in close proximity

il:c:'the synovial membrane of the knee-joint, which may be

injured in removing them. Such an accident may best be

prevented by flexing the leg on the thigh, whereby the
D
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synovial membrane is drawn downwards and away from the
tumounr.

Case G 384.—Portion of a femur with an exostosis attached by a
]gng. pedicle fo the inner and front part of its shaft just above
the internal condyle (adductor tubercle).

Case G. 369.—Exostosis of the humerus, which grew from the
insertion of the pectoralis major.

Lxostoses of the last phalana of the great toe.

Exostoses of the last phalanx of the great toe are very
common. . They generally grow from the distal end of the
phalanx and, in most cases, from the inner edge of its dorsal
surface. As they increase in size they raise up the nail
before them, as i1s well seen in 392, and in section in 393,
but do not cause much pain except when pressed upon
by the boot. They vary from the size of a pea to that
of a Spanish nut. They are commonly surrounded by
cartilage, occasionally by fibrous tissue. Although exceed-
ingly hard, they are much less compact than those ocecurring
on the cranium,.

Nos. 389, 390 and 391 are good macerated specimens of exostoses
of the last phalanx of the great toe, showing the situation and the
structure of the growth. In 392 and 393 the soft parts with the nail
are preserved to show the clinical features of the exostosis. From
the specimens it may be gathered that it is rarely, if ever,
necessary to amputate the last phalanx of the great toe, for the
exostosis may always be removed by avulsion of the nail and the
subsequent use of the bone-scissors and gouge.

Exostoses on other parts of the last phalanx of the big
toe and on the phalanges of other toes are extremely rare.
A specimen of exostosis on the last phalanx of the little toe
follows.

394, —Section of the last phalanx of a little toe and of an exos-
tosis which has grown from the middle and extremity of its dn:tsnl
surface, lifting up the nail. See also 395, the other section
macerated and dried, The patient, from whom this specimen was
taken, was a woman twenty-five years old. The tumour had been
growing regularly, but with scarcely any pain, for two years.
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Exostoses springing from parts of the bones other than those above
mentioned.

376.—Section of femur, from the surface of which an osseous
growth has arisen. The growth is flattened and elongated, and has
pointed processes directed downwards. It consists of cancellous
tissue surrounded by a thin shell of compact bone, and is attached

by a broad base.
Case G. 374, 375 376, are similar instances of flattened exostoses

springing from the diaphyses of long bones. They are attached
by a broad base, and have a smooth convex surface. From the
manner in which they overhang the bone, they are often called
mushroom exostoses. When they are felt through the soft tissues
during life thoy cause the bone to appear so much thickened that
they are difficult to diagnose from osteitis and periostitis, on
the one hand, and from endosteal sarcomata expanding the bone
on the other. Their greater hardness and their slow growth,
together with the absence of pain, are the chief points to be relied
upon in the differential diagnosis,

Exostoses in other and rare situations are seen in 360a,

369, 377, and 386.

Multiple exostoses.

370 and 401.—Specimens of exostosis from a boy who had a
number of symmetrical tumours, His father had likewise this
disease. See also Case G. 383 for multiple exostoses on the
femur,

404, 405, 406.—Specimens of multiple exostoses in dogs.

The compact or wory.

These are composed of compact bone, commonly inter-
}:nixed with a small proportion of cancellous tissue, which
18, however, more closely set than ordinarily. The compact
bone is much harder than natural, and the Haversian canals,
lacun®, and canaliculi are smaller, fewer in number, and
more irregularly placed. These exostoses are rare, except
In connection with the bones of the skull; they are exceed-
ingly hard, ivory-like and compact, and of slow growth.
They occur in two forms, one as small, lens-shaped out-
growths from the outer table, with broad or pedunculated

O—32
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bases; the other as nodular masses springing from the
diploé. The latter often attain a large size and project into
the frontal sinuses, causing great displacement of the soft
parts. Ivory exostoses are extremely difficult to remove
by the ordinary operative measures, and it is, therefore,
better to let them alone.

358.—An ivory exostosis growing from the lower and back part
of the parietal bone. It is attached by the central portion of
its base only. See also No. 396.

399.—Sections of an oceipital bone to the lower part of which an
ivory exostosis is attached by a narrow base. The outer part of
the growth is smooth and very dense ; within, it is in part can-
cellous and in part nearly as dense as ivory. Its textures have
coalesced with those of the outer table and diploé of the skull.

Excellent specimens of ivory exostoses n situ are seen in
No. 362 and Case G. 361.

Case @. 360.—Section of a skull, exhibiting a small ivory-like
exostosis with a narrow base. growing from the outer table of the
frontal bone just above the external angular process,

DrrrusEp Osseous GROWTHS.

These are defined by Sir James Paget as ¢ tumour-like in
the most prominent parts, and yet unlike tumours in that
their bases of connection with the bones are very ill defined,
and that from their bases the morbid changes in which they
originated extend outwards on the same or even to other
bones, gradually subsiding.”

They are composed of finely cancellated bone, more com-
pact than the cancellous exostoses, but less compact than
the ivory. They generally begin in the walls of the antrum,
and grow inwards until that cavity is completely filled.
They also frequently occur at the same time upon the outer
surface of the superior maxillary bone, and upon the septum
and side walls of the nose; they are sometimes symmet-
rical, as in Mr. Langstaff’s case (No. 397), and occasionally
perish and separate, presenting the ordinary phenomena ot

necrosis.
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397.—Section of the bones of the face, exhibiting an osseous
growth which nearly fills up tbe antra. The sections through the
antra open to view a small cavity in each. This cavity indicates,
as does also the disease of the adjacent bone, that obliteration is
the consequence, not of the growth of new distinct tumours into
them, but of the thickening of their walls, The new bone by
which they are increased in thickness is hard, nearly solid, and
heavy ; it is almost all formed on their inner surfaces, and only a
few small but similar growths are elevated on their outer surfaces
and project on the face and into one of the orbits. The septum nasi
and spongy bones are similarly thickened, enlarged, and very dense
in their texture.

398.—A superior maxillary bone in which the cavity of the
antrum 18 completely filled by a growth similar to that in the fore-
going specimen. As in the former case, the new growth has taken
place principally from the inner surface of the walls of the antrum,
but in this specimen the disease has advanced a stage further, and
the whole cavity is obliterated. All the external surface of the
maxillary bone is superficially tuberculated and porous, its walls
being changed into bone of the same texture as that which occupies
the place of the antrum. The disease is attended with general but
irregular enlargement of the maxillary bone ; its alveolar portion
alone refains a nearly natural form. See also 399 and 400a.

ENCHONDROMATA OR CARTILAGINOUS TUMOURS.

Cartilaginous tumours of bone are most frequently met
with in the bones of the hand, somewhat less frequently in
the contiguous ends of the femur and tibia, and still less
frequently in other bones.

They commonly occur as one or more circumseribed
spherical masses of cartilage in the interior of the bone, or
as irregular, lobulated growths beneath the periosteum ; in
rare instances they grow both within and without the bone
at the same time. They are composed either of a single
mass of cartilage without visible partitions, or of numerous
small clustered masses bound together by connective tissue
and blood-vessels. They are usually exceedingly hard and
firm, occasionally soft and compressible, generally of slow
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growth, and of small or moderate dimensions, but they may
grow with great rapidity and attain a large size. They are
nearly always innocent, simply displacing surrounding
structures, not infiltrating them ; in rare instances, however,
secondary growths have been found in distant organs.

On section they appear translucent, bluish-gray or pinkish-
white, homogeneous or coarsely granular, and frequently
mapped out into irregular lobules. The cartilage is usually
of the hyaline variety, but all gradations between h}’ﬂ.-li]:l:a
cartilage and mucoid tissue occur. In the rapidly growing
tumours sarcomatous elements have also been found, the
presence of which probably accounts for their occasional
malignancy. They are liable to undergo ossification, calei-
fication, mucoid and fatty degeneration; cysts are likewise
frequently found in them. Exostoses surrounded by a layer
of cartilage, although described as osteomata, are by many
regarded as ossifying cartilaginous tumours.

The peculiarities presented by -cartilaginous tumours
occurring in different bones and in different situations in
these bones may be studied under the following heads :

In the bones of the hamnd.

Cartilaginous tumours in the hand are always confined to
the metacarpal bones and phalanges. They generally affect
several fingers at the same time, and two tumours frequently
oceur in the same bone. They usually begin in the medulla
near the articular ends. As they grow they expand the
bone around them, and at length, perforating the bony shell,
project as nodulated tumours upon its surface. The integu-
ment, at first tightly stretched over them, may subsequently
uleerate from their pressure. By the coalescence of several
of these tumours large masses are sometimes formed in
which two or more fingers become completely buried and
indistinguishable from each other. When a single tumour
occurs upon the bones of the hand, it begins outside the
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bone, thus resembling those that grow about the articular
ends of the long bones.

Cartilaginous tumours in the bones of the h&n_&l 1'&1:61},-’
undergo ossification ; they more often undergo calclhc&t.mni
They nearly always occur in the young, are often congenital,
generally of slow growth, and always innocent.

416.—Sections of a little finger and of the metacarpal bone of
the forefinger of a lad seventeen years old. The greater part of
the cancellous tissue of the shaft of the metacarpal bone is filled
with a minutely lobed, pale grayish mass of cartilage like that of
the feetal skeleton, which also, projecting through an absorbed
portion of the wall, forms an hemispherical tumour rising from the
shaft. A similar growth of cartilage exists within, and projects as
a tumour beyond the first phalanx of the little finger ; but in this
instance the wall of the bone is not penetrated by the cartilage, but
has grown in a thin layer around it. A portion of the medullary
canal of the second phalanx of this finger contains a similar growth

of cartilage, but scarcely any external tumour or enlargement of
the bone is observable.

The patient had on his left hand four, and on his right hand six,
similar tumours, but these alone were troublesome and increasing.
The tumours had begun to grow when he was five years old, and
their growth had been irregular, some increasing, while others
remained stationary.

414.—The right hand of a lad fourteen years old, in the bones of
which are numerous cartilaginous tumours like those in the pre-
ceding specimen. In many of them are small scattered formations
of cancellous bone with medulla ; all of them appear to have
grown within the several bones, expanding parts of their walls
and periostenm into their osseous and fibrous investments. See
also 415,

The tumours had been growing without any known cause from
early childhood till the finger and hand were amputated.

412 is a hand which has been completely destroyed by the growth
of multiple cartilaginous tumours, The enchondromata have fused
in their growth to form a huge mass in which the individual digits
are completely lost, and by which the tendons, vessels and nerves
have been wholly destroyed. The method in which this huge mass

of new growth has been formed is seen in 413 and 414, which
represent an earlier stage in the same disease.
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In the articular ends of long bones.

Cartilaginous tumours of the articular ends of the long
bones nearly always begin between the periostenm and the
bone, and although they border upon the articular cartilage,
do not arise from or encroach upon it. Their general shape
1s spherical, and their composition is like that of ordinary
hyaline cartilage. They frequently contain sarcomatous
elements. The layer of compact bone in contact with the
tumour becomes eroded and cancellous, and ossification of
the tumour then takes place in the form of osseous spicula
growing out from the surface of the bone; ossification also
begins in distinet centres in the mass of the tumour. Cystic
degeneration is common. These tumours often grow rapidly
and attain a large size; the integuments over them are apt
to slough. They generally occur in the young.

425.—Section of a tibia and of a large cartilaginous tnmour sur-
rounding its upper two-thirds. The tumour is seated entirely
between the bone and the extended periosteum ; the continuity
of the periosteum with the investment of the tumour is distinct
at the lower part. At its upper part portions of cancellous bone
are embedded in it, and portions of similar bone have grown into
most of those parts of the tumour which are in contact with the
surface of the tibia. A large cavity within the tumour is irregu-
larly bounded by nodules of its cartilage and by a coarse network
of fibrous bands, the remains of partitions between portions of the
tumour, whose softening probably led to the formation of the
cavity, All the tissues bounding the cavity appeared, in the recent
state, to be soft, flocculent and sloughing, and it was filled with
brownish-yellow, putrid, and decomposing fluid. The general shape
of the tumour is spheroidal ; its weight is twenty-four pounds,

The patient was a girl fourteen years old. The tumour had been
growing for eighteen months. ‘

244 — Section of a tibia and of a large cartilaginous tumour which
has formed around its upper third. One half the tumour, the
vessels of which have freely received the injection, is of a soft,
fleshy, vascular texture (probably sarcomatous). The internal part
of the tibia is sound. See also 422 and 423.
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In the middle of the shaft of long bones.

Cartilaginous tumours in this situation are rare. They
begin as distinet masses simultaneously within the medul-
lary canal, and outside the shaft between the periosteum
and the bone. As they enlarge, the bone between them
becomes absorbed, and they finally coalesce into one large
tumour. In structure they partake more of the character
of the fibrous than of the ordinary hyaline cartilage.

418.—Section of a femur with a large spheroidal tumour which
has formed within and around it. In the upper part of the bone
a fracture occurred several years before death. The two portions
of bone overlapping have firmly united. The tumour, which
nearly surrounds the middle of the shaft, is composed of a firm
substance like fibro-cartilage. A portion of the same substance
occupies the corresponding part of the medullary cavity, in which
the disease apparently commenced.

The microscopical characters are those of fibro-cartilage. A
section of the tumour with drawing is contained in the Micro-
scopical Cabinet, No. 9.
419.—The other half of the above specimen, dry.

In the cramal, facial, and pelvic bones, ribs, and vertebre.

Cartilaginous tumours of these bones generally spring
from the deeper layers of the periosteum. They have a
remarkable tendency to spread in all directions, causing
great destruction of adjacent parts.

In the facial bones.

1773.—Section of a large tumour formed on the face of a lad
fourteen years old. The greater part of it occupies the situation
of the superior maxillary bones, which are completely absorbed.
Above, the tumour has extended through the left side of the base
of the skull into its cavity, where it forms a large projection in the
situation of the anterior lobes of the cerebrum ; below, it is united
to the soft palate; in front, it protrudes and distends the left
nostril, and has cansed the ulceration of a part of the integuments
:-'lf th_ﬂ face. The outer surface of the tumour is nodulated ; its
interior, shown by the section, is formed of close-set nodules and
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masses of cartilage, partially and irregularly ossified, and in some
parts intersected by layers of a softer, probably fibrous, tissue. A

portion of its external surface, projecting below the left nostril,
has sloughed., See also No. 1774.

In the pelvic bones.

_429¢—Sectiun of a cartilaginous tumour which was connected
w1+th.an 08 Imnominatum. The remaining part of it, consisting
principally of bone, is mounted on a stand in Case . 428,

In the ribs,

409.—A cartilaginous tumour springing from a rib and making

its way into the chest and vertebral canal through the interverte-
bral foramen.

SARCOMA.

Sarcomata of bone are divisible into periosteal and
endosteal. They have the same structure as those of soft
parts, viz., embryonic tissue in various stages of development.
The three varieties of sarcomata, the round-celled, the
spindle-celled, and the myeloid, occur in bone, the two
former generally in connection with the periosteum, the
latter with the medulla. These varieties, however, may be
modified, as in soft parts, by the admixture of fibrous tissue,
cartilage, mucous tissue, pigment or bone; and, according
as these several tissues predominate, the tumour is designated
fibro-, chondro-, myxo-, melanotic- or osteo-sarcoma ; when
cysts are developed, cystic-sarcoma. Some of these will be
more particularly referred to below.

PERIOSTEAL SARCOMATA.

The periosteal sarcomata are either round, mixed, or
spindle-celled. They spring from the deeper layers of t].m
periosteum, and as they increase in size carry the superficial
layers before them, and at length, perforating them, make
their way into the connective-tissue between the muscles
and other adjacent soft parts. At the same time they
generally invade the bone, infiltrating and dilating the
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Haversian canals, and so converting the compact tissue into
cancellous. Occasionally, however, they merely indent,' ]?ut
do not infiltrate the bone. In appearance they are whitish
or cream-coloured, often blotched with red from rupture of
their vessels and extravasation of blood; yellow patc%les
are also seen here and there, due either to fatty degeneration
of the sarcomatous elements or to the breaking down of
blood-clots. If these changes proceed further, cysts may
be formed ; these cysts are at times lined with epithelium.

In consistency the tumours are either tough, hard, and
fibrous, or soft, gelatinous, and brain-like, but they may
present all gradations between these conditions. The round-
celled sarcomata are more rapid in their growth than
either the spindle or the mixed-celled form, and are generally
softer and more malignant. A microscopical examination,
however, is necessary to distinguish the round from the
spindle or mixed-celled forms. In sarcomata the neighbour-
ing glands are not usually affected. When these tumours
undergo calcification or ossification, the earthy particles may
proceed both from the periosteum and the surface of the
bone. Ossification more generally occurs in those of slow,
calcification in those of rapid growth; the ossific deposit
resembles imperfectly formed bone. Periosteal sarcomata,
except in the humerus, usually spring from the articular
ends of the long bones; they often recur after amputation
in the bone next above, and not in the stump.

Periosteal round-celled sarcomata.

438a.—A portion of the spinal column, showing a mass of sar-
coma tissue. The growth arises from the laminm of the sixth,
seventh, and eighth dorsal vertebra, and extended outwards
amongst the musecles of the back for about an inch and a half on
the right side. Microscopically, the tumour was found to be a
round-celled sarcoma.

From a lighterman, aged eighteen, who was admitted to the Vic-
toria Park Hospital for aortic valvular disease. Whilst he was in the
hospital he suddenly became paraplegic. He suffered some pain,
Which was at first localized to the chest, and the paralysis did not
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extend upwards. The paraplegia was diagnosed as being the effect
o? pressure upon the cord. An acute bedsore developed forty-
eight hours after the attack of paraplegia. The total duration of
the growth of the tumour appears to have been about six months.
At the autopsy the spinal cord, where it was invaded by the
growth, was found to be very much softened. The membranes
were unduly adherent to the bone, and were a little thickened. On
removing the thoracic organs, the growth was seen to have extended
from the spine into the thorax. See also 517a.

Periosteal mized-celled sarcoma.

454a.—A section of the right foot, showing a sarcomatous
growth springing from beneath the periosteum of the bones of the
tarsus. The growth is large, and, as usnal,;not circumsecribed ; it
extends through the deeper tissues of the foot, and has involved
the skin of the sole, where it presents as a fungating mass. Micro-
scopically it is a spindle and oval celled sarcoma, with a hyaline
matrix and many hemorrhages.

From a woman, aged forty-two. The swelling was first noticed
seven months before the amputation was performed.

446a.—A section of the left humerus, showing a sub-periosteal
sarcoma springing from the lower third of the shaft. The growth
is well circumscribed, and is very firm. Tt has caused considerable
absorption of the posterior wall of the shaft, but as compensatory
thickening of the bone has occurred, there is no weakening of the
shaft. Microscopically the growth is a mixed-celled sarcoma, in the
substance of which much blood has been extravasated.

From a man aged thirty-one, who had noticed the swelling
for two years. A rapid increase in the size of the growth took
place after a fall upon it, which oceurred a year before the amputa-
tion was performed.

A microscopical section is preserved in Series lv., No. 14a. The
scapula from the same case is preserved in the next specimen,

Periosteal spindle-celled sarcomata.

446h.—Section through a scapula from which a large sarcoma is
growing. The tumour springs from the periosteum covering the
infra-spinous fossa ; it has infiltrated and destroyed almost the
whole of the infra-spinatus muscle, and it surrounds the outer por-

tion of the clavicle.
From a man aged thirty-three, whose left humerus (preserved as
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No. 446a) had been amputated at the shoulder twenty-seven months
previously, on account of a sub-periosteal sarcoma growing in its
lower third. There was no recurrence in the scar until three months
before the scapula was removed. The patient made a good re-
covery.

446¢.—A section of a left humerus showing a periosteal sarcoma.
The growth is pyriform in shape, and surrounds the upper two-
thirds of the shaft. The whole diaphysis is infiltrated with the
growth from the upper epiphysis to within an inch and a half of
the lower epiphysis. The upper epiphysis forms a sharp line of
demarcation, which limits the growth in its upward direction.

From a boy aged fourteen, in whom the growth had been noticed
for three months. The arm was amputated at the shoulder-joint, but
before the wound had healed the scapula became affected. The
scapula and an inch of the clavicle were therefore removed, and
the patient made a good recovery. The recurrent growth in the
scapula is preserved in No. 446d.

- 448.—Section of a femur and of a tumour surrounding the lower
part of its shaft. The tumour consists principally of spindle cells
intermixed with fibro-cartilage, with spicula of bone dispersed
through it. At its posterior part are some thick-walled mem-
branous cysts which were filled with coagulated blood. 'The injec-
tion of the limb has displayed minute vessels distributed irregularly
through the tumour. The walls of the femur enclosed within the
tumour are diseased, softened, and thinned to the extent of about
two inches, and in this sitnation the shaft is broken, and the can-
cellous tissue is filled by a morbid structure similar to that which
surrounds the bone. A section of the tumour, with a drawing, is
contained in the Microscopical Cabinet (No. 22).

ENDOSTEATL, SARCOMATA.

An endosteal sarcoma springs from the deeper layers of
the endosteum, usually near the articular ends of the long
bones. The tumour grows slowly, and causes expansion of
the bone until it may form no more than a shell ; this
éventually gives way, and the tumour then commences to
srow more rapidly, and behaves like a periosteal sarcoma.
Endosteal sarcomata rarely affect the articular cartilages.

Spn?nta.neous fracture may occur as a result of their growth,
as 1n 475a. -
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453. --Section of a tumour and of part of a tibia. The tumour
occupies the situation of the head and the upper third of the shaft
of the tibia. It apparently originated in the interior of the bone,
and distended the wall around it as it grew, At the upper part the
articular surfaces of the tibia and the ligamentum patelle may be
recognised. The tumour consists in part of a white, solid, and
very firm substance, and in part of a more vascular and spongy
substance, in which there are large cysts that were filled by a gela-
tinous fluid. From a man, aged forty. The limb was removed by
operation. A section of the tumour, with drawing, is contained in
the Microscopical Cabinet (No. 25).

The patient was twenty-two years old, an opera-dancer, and the
disease had existed about seven months. The tumour grew rapidly
and with much pain. He died shortly after amputation of the
limb, and no other part was found diseased.

475a.—A portion of the shaft of a femur excavated by the
growth of an endosteal sarcoma. The femur is hollowed out into
a conical cavity, filled by the firm tapering mass of new growth.
At its upper part the bone has been sawn across at a point imme-
diately below the great trochanter, whilst the lower portion has
sustained an irregular transverse fracture. The medullary canal is
closed by a deposit of sclerosed bone, except at 1ts centre, where the
new growth has caused absorption. At one spot the shaft of the
femur is thickened so as to form an oval swelling. Microscopically
the new growth is a fibro-sarcoma, which is in places undergoing
caleification. No myeloid cells were found.

The patient, a gentleman aged twenty-eight, bad suffered pain
in his right thigh for four months. On examination a tumour was
discovered in the long axis of the femur. Shortly afterwards,
whilst turning in bed, the femur broke. Amputation was per-
formed, and the patient made a good recovery.

475h.—A section of the head and upper portion of the shaft of
the femur. The medullary cavity of the shaft and neck nearly up
to the epiphysis is infiltrated by a new growth. At the lowest part
of the femur the growth has extended beyond the bony wall, in-
vading the surrounding muscle and connective-tissue, and in parts
has ulcerated, so as to leave an irregular cavity. Microscopically
the growth 1s a spindle-celled sarcoma,

From the same case as the preceding (No. 479a). Disarticulation
of the head of the femur was performed seventeen months after
the amputation in the middle third of the thigh. The patient died
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of secondary deposits in the glands five months after the .secrmd
operation. A microscopic specimen is preserved in Series lv.,
No. 21b. See also 441b.

TEE MYELOID SARCOMATA.

The myeloid sarcomata are a variety of the endosteal
sarcomata. They are the myeloid tumours of Paget, and
were so called because their minute structure resembles
that of marrow. They nearly always begin in the medulla,
rarely between the periosteum and the bone, Their favourite
seats are the articular ends of long bones and the upper and
lower jaws. When they begin in the medulla they expand
the bone around them, often rendering it so thin that it
gives the sensation of egg-shell-like crackling to the touch :
or they completely destroy it in places, so that they are
covered only by the periosteum. They are usually of an
ovoid or spheroidal shape, or more rarely, as when they
begin between the periosteum and the bone, Irregular and
lobed. They vary from a firm or fleshy to a soft or jelly-
bike consistency. They are neither elastic nor tough. On
section they appear uniformly smooth, succulent, shining,
semi-translucent, but not fibrillated. In colour they vary
from greenish-white to livid crimson blotched with brighter
patches of pink or darker red. They are soft and dry, not
ylelding any milky juice like cancers, Although usually
but moderately vascular, they sometimes pulsate, this
pulsation being communicated to them by the arteries of
the bone in which they lie. Masses of cartilage are fre-
quently found in them, but ossification is rare. Cysts also
occur with great frequency, and often attain a large size.
They are generally of slow growth and non-malignant ; after
removal, however, they have been followed by the more
malignant forms of sarcomata,

Under the microscope a number of large, multi-nucleated
cells (myeloid) are seen scattered through a basis substance

which is composed in great part of spindle cells and of g
less number of small round cells,
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Myeloid tumours in the ends of long bones.

The ends of the bones forming the knee-joint are those
most frequently affected, and of these the lower end of the
femur rather than the upper end of the tibia. Beginning
in the cancellous tissue, the tumour expands the bone around
it, destroying the Iamellm and so hollnwmg out the articular
extremity into a thin-walled eyst. In some instances, how-
ever, more or fewer of the lamellee may escape destruction,
and then the eyst-like expansion has a multilocular appear-
ance. By the older pathologists the former condition was
called * Spina wventosa,” the latter ¢ malignant exostosis ;”
these terms are, however, obsolete. Sooner or later the ex-
panded bone gives way, and the tumour, thus released from
the restraining influence of its bony case, sprouts out into
the soft tissues, where it grows with increased rapidity, and
finally reaching the skin, sets up ulceration and protrudes
in the form of a fungous mass, as in No. 473.

The articular cartilage is seldom involved in the disease,
but appears sunken, as it were, into the substance of the
tumour, a condition in part due to the growing up of the
sarcomata around the cartilage, and in part to the actual
sinking of the cartilage from the yielding of the tumour to
the superincumbent weight of the body, the supporting
bony trabecul@ having been destroyed.

Mucoid degeneration and hsmorrhages, leading to the
formation of cysts, are common, but calcification and ossi-
fication are rare.

Recurrent growths after the removal of a myeloid sarcoma
are not common, but when they do occur they are not
usually myeloid like the primary tumour, but may be
composed of any other variety of sarcomatous ftissue.
Thus, No. 463 is a specimen of a spindle-celled sarcoma
which recurred in the axillary glands of a patient from
whom the head of the humerus was removed because it

was invaded by a myeloid sarcoma.
467.—Sections of the lower part of a fibula, with the tibia and
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astragalus, The walls and periosteum of the lower end of the
fibula, including the malleolus, are distended into a thin osseous
and fibrous capsule by the internal growth of a myeloid tumour.
The tumour contained much cartilage, grew slowly, and pulsated
distinctly.

468.—A section of the upper part of a tibia, and of a large
myeloid tumour which has formed within it. The tumour consists
partly of a soft brown, fibrous-looking substance, and partly of
coagulated blood, and there are some small cysts in it. A thin
crust of the expanded walls of the bone surrounds the tumour.
Upon the upper part of the tumour, in the articular surface of the
tibia, there is a deep excavation, which lodged one of the condyles
of the femur. A section of the tumour, with drawing, is contained
in the Microscopical Cabinet (No. 34).

471 —Section of the upper part of a tibia, within the head of
which a nearly spherical tumour, about four inches in diameter,
has grown. The greater part of the substance of the bone has
wasted during the growth of the tumour, round which its remains
are distended into a thin cyst of bone and periosteum. The articular
surface is unchanged, but almost all of the layer of bone beneath
the cartilage is absorbed. The chief part of the tumour consists of
close-set thin-walled cysts, the cavities of which were filled with
bloody fluid. Other parts around and between the cysts consist of
soft opaque-white, brownish, and yellow substance, variously
tinged with blood. A few bands and thin plates of bone traverse
the space thus filled with cysts and solid growth. The upper part
of the shaft of the tibia, immediately below the part which is ex-
tended round the growth, appears to be healthy.

The microscopic structures in the solid parts of the tumour, and
In the walls of many of the cysts, were chiefly multi-nucleated
cells, like those characteristic of myeloid tumours.

The patient was a woman twenty-four years old. The first sign
of the disease was severe pain in the head of the tibia. This was
observed eighteen months before the removal of the limb, and
after it had existed ten months a swelling appeared. The swelling
rapidly increased, the pain rather diminished, but the limb became
tonstantly more feeble and unequal to the support of the hody.
Recovery followed amputation.

_4?2.— Section of the lower part of a tibia, and of a tumour con-
tained within it. The tumour consists of a brain-like medullary
Substance with blotches of blood effused in 1t, and 18 almost com-

6
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pletely surrounded by a thick osseous cyst, which is continuous
with the wall of the tibia. The arteries of the limb are injected ;
some of their branches pass through the morbid growth. A
section of the tumour, with drawing, is contained in the Micro-
scopical Cabinet (No. 30). See also Nos. 465 and 466.

929.—Portion of a femur, of which the lower extremitv is
expanded into a large cyst, which was filled by liquid and coagu-
lated blood and a small quantity of brain-like substance. Below,
the cyst is bounded by the articular cartilage, of which the texture
is unaltered ; above, by the shaft of the femur, which terminates
abruptly just before it is expanded into the cyst.

From a gentleman thirty years of age, in whom the tumour had

been two years in progress. Four years after the amputation of
the limb he was in good health,

Myeloid tumours of the jaws,
457.—Section of the anterior part of a lower jaw, and of a
myeloid tumour formed within it.
458.—Myeloid tumour of the upper jaw.

Other specimens of myeloid tumours will be found described
in the section on diseases of the jaws.

Myeloid tumour of the skull.

455.—Portion of the upper part of a boy’s skull, and of a large
myeloid tumour involving it and pressing inwards upon the brain.
The section was made transversely from ear to ear through the
skull, tumour, and brain. 456.—The other half of the specimen.

MELANOTIC SARCOMATA.

Melanotic or pigmented sarcomata are rare in the bones.
The three following specimens, however, are examples :

483.—Sections of lumbar vertebre with melanotic sarcomata
scattered through the cancellous texture of their bodies.

484 — Sections of a rib with melanotic matter in its interior.

485.— Portions of a parietal and a frontal bone, displaying th_e
deposition of melanotic material in the diploé. In all ﬁhese speci-
mens the melanotic matter is deposited in circumscribed spots,
like so moch black pigment, in the bones. It does not form
tumours, nor does the tissue of the bone in which it lies appear at
all altered.
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The three preceding specimens were taken from a woman in
whom melanotic matter was abundantly found in various parts of
the body—the lungs, liver, ovaries, mammary gland, dura mater,
and other tissues, :

Cases like the preceding were formerly called melanotic
cancers.

SECONDARY CHANGES OCCURRING IN SARCOMATA.

Various secondary changes occur in connection with the
growth of sarcomata. The commonest of these is the
deposit of earthy matter in them, when they are called
ossifying or calcifying sarcomata (480a), or the formation
of fibrous tissue (475a). The ossifying periosteal sarcomata
frequently have well-marked secondary deposits in the lungs
(1728b). As a result of the rapid growth of sarcomatous
elements, necrosis of portions of the cancellous tissue of the
bone occasionally oceurs (450).

Many of the growths formerly called osteoid cancer were
probably osteo-sarcomata.

477.— Section of a femur, of which the lower half is surrounded
by an ossifying sarcoma. The tumour extended around the whole
circumference of the femur. It has an elongated form, is thin
where it abuts on the articular margin of the bone, but in the rest
of its extent rises to between two and three inches from the sur-
face of the shaft. The periostenm appears to be involved in the
tumour, and the popliteal artery and vein run through it near its
surface. The walls of the femur appear thickened and hardened,
and large portions of morbid substance, like that which forms the
tumour external to the walls, exist in the cancellous tissue and
medullary canal. The greater part of the substance of the growth,
both without and within the walls of the bone, consists of a very
firm, dense, and compact tissue, pale yellowish, and obscurely
fibrous ; that part which is attached to the femur is chiefly osseous,
its tissue having peculiarities which are better shown in the
following specimen. The outer surface of the tumour is unequal
and knobbed, and a few portions of similar substance lie adjacent
to, but distinct from, the chief mass. Microscopically the tumour
appears to be of the nature of an ossifying round-celled sarcoma
Intermixed with fibrous tissue and cartilage. A section of the

6—-2
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tumour, with drawing, is contained in the Microscopical Cabinet
(No. 38).

478.—The other section of the same femur dried after maceration.

The preceding specimen was taken from a man forty-five years
~old, of unhealthy aspect.

476.—The femoral artery, together with several bony tumours
which occupied the sitnation of the lymphatic glands in the ham
and groin of the patient from whom the ossifying sarcoma, seen
in Nos. 474 and 475, were taken. The tumours consist of a hard
osseous substance, which is displayed by a section of one of them.
The femoral artery is sound, but its popliteal portion is compressed
and altered in its course by its connection with the bony tumour.
The ligature upon the artery, about three inches below the origin
of the profunda, was placed around it in consequence of the tumour
in the ham having a pulsation and other characters like those of an
aneurysm. The patient was a man, thirty years old. A section of
one of the tumours, with drawing, is contained in the Microscopical
Cabinet (No. 37).

. Buch secondary ossifying sarcomata infiltrating the
femoral glands are not uncommon in some forms of ossifying
sarcomata occurring in the bones of the lower extremity.
This, it will be noticed, is an exception to the general rule,
that sarcomata do not affect the neighbouring lymphatic
glands.

CANCER.

Cancer never originates in bone. It is always secondary,
and it always commences in the medulla or cancellous
tissue. All varieties of cancer occur secondarily in bone,

SrcoNDARY MEDULLARY CANCER.

The medullary or encephaloid is a not uncommon variety
of secondary cancer in bone.

508.—Section of a tibia and of a firm, white medullary cancer,
which covers a large part of the anterior surface, and nearly
encompasses the rest of the shaft. Portions of the growth extend-
ing through the front wall are continuous with a similar grmt:th
occupying the medullary canal and protrude through the posterior
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wall A section of the tumour, with drawing, is contained in the
Microscopical Cabinet (No. 47).

507.—The upper half of a femur, round a portion of which a’
thin, flat, nodulated, medullary growth, of a soft, spongy, and
obscurely-fibrous texture formed. The shaft at the part enclosed
by the diseased structure was broken by a slight force. Tts texture
at this part appears soft, and is perforated by many small
apertures,

From a woman, forty-three years old, whose right breast had
been removed, with a medullary tumour in it, three months before
death. A section of the tumour, with drawing, is contained in the
Microscopical Cabinet (No. 45). See also 500a.

SECONDARY SCIRRHUS, OR HARD CANCER.

As a secondary affection, scirrhous cancer in bone
assumes two forms, the infiltrating and the nodular. In
the former the cancer is disseminated through the can-
cellous tissue and compact walls of the bone, and as it grows
expands the lamell® and converts the bone into a fine net-
work of bony plates or spicula.

The nodular variety occurs in distinetly circumseribed,
round or oval masses, which, as they enlarge, destroy and
ultimately make their way through the wall of the bone.
Whether nodular or infiltrating in form, the cancer appears
hard, gray and shining, markedly resembling scirrhus of the
breast. Fractures of bones thus affected are common ; the

callus produced for their repair is composed of cancerous
elements.

The infiltrating variety.

556.—The upper part of a femur, in which an oblique fracture,
about an inch below the lesser trochanter, has united with an
angular deformity, the superior portion lying behind and across
the inferior one. In the upper portion, in the place of the natural
structure of the walls of the femur, there isonly a fine network of

'13*3'1'1;-.r 'p]q.t% and fibres ; and the osseous part of the medullary
portion 1s formed of fine spongy and porous bone. The same
change has taken place, though to a less degree, in the lower part.
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The diseased portions of bone, as well as the bond of union of the
fracture, were filled, as if infiltrated, with tough, gray, cancerous
matter.

The patient was a woman forty-seven years old. Two years
before death her breast was removed on account of hard eancer.
Sixteen months afterwards, when the disease in the breast had
returned and ulcerated, in stepping from a cabriolet, she fractured
her femur. The fracture was united in six weeks, but she did not
regain the use of the limb. She died eight months after the frac-
ture with extension of the cancerous disease of the breast,

The nodular variety.

010.—Sections of the humerus of a man who died with seirrhous
cancer of the mammary gland. Large portions of the medullary
cavity are filled with a compact, very firm, grayish substance, like
that of the common form of scirrhous cancer. Where thissubstance
has developed the medulla and the cancellous bone of theinterior of
the humerus have completely disappeared, The walls of the bone
are also in some parts thinned, and in some parts destroyed and
penetrated by the cancerous substance growing within them. The
bone immediately bounding the cancerous substance appears
healthy, and the borders of all the cancerous masses are well
defined.

The patient was a strong, muscular man, in whom a hard cancer
of the breast appeared twelve months before death. In the last
two months of his life both humeri were fractured by slight force.
Cancerous disease, like that here shown, existed in the sternum
and in several dorsal vertebra preserved in 1131. See also 510a.

SQuAMOUS-CELLED HEPITHELIAL CANCER.

Secondary growths of squamous-celled epithelioma, due
to the extension of the disease from the soft parts to the
bone, are not uncommon. The cancer, commonly the
result of long-continued ulceration of the soit parts or
irritation of a sequestrum, invades the bone through the
Haversian canals, dilating the medullary spaces and
reducing the trabecul® to irregular spicula of bone, which
afterwards appear embedded in the substance of the cancer-
ous mass. The cutaneous surface of the growth either
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appears as a sprouting fungus or as a cavernous ulcer
emitting a foul discharge.

Epithelioma of bone, like epithelioma of other parts, does
not, as a rule, affect internal organs.

486.—Section of a leg, exhibiting a growth of soft, vascular,
warty fungus from its front part. The base of the growth is con-
solidated with the periosteum, which for some distance above and
below has become soft and spongy and has its connections with
the bone loosened. The bone itself is healthy, except that there
has been an irregular ulceration of its external surface.

488.—Seciion of a tibia, with the soft parts covering it, exhibit-
ing the effects of epitheliomatous ulceration. The section was
made longitudinally through the middle of the tibia; the other
half of the tibia and the fibula are preserved in 489. By viewing
the two preparations together, it will be seen that the ulcera-
tive process has extended completely through the body of the
tibia, in a great part of its length, and has reached the fibula,
as i1s evinced by the peculiar excavated appearance of its surface.
No attempt has been made to restore the lost bone : there is
merely a slight deposit of bony matter upon the surface of the
fibula, opposite to that which is in process of ulceration. The
interosseous ligament is in part converted into bone. The integu-
ments around the hollow which has been left by the ulceration
are much changed in structure ; they are swollen, and the margins
of the hollow are formed by very vascular, coarse, and hard, warty
granulations, It was taken from a man fifty-three years old.
Thirty years before the amputation of the limb, a heavy piece of
fimber fell on his leg ; he recovered from the injury, and was well
for twenty years, when he had a second blow on the same part,
which was followed by ulceration of the integuments and discharge
of small pieces of bone. The ulceration extended in both width

and depth till the limb was removed. The principal arteries of
the limb were ossified,

A rare form of cancer is sometimes found in bone, appar-
ently 1+deutica,1 in structure with the thyroid gland, in which
the primary growth is found.

The Museum possesses no specimen of this form of cancer.
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HYDATIDS IN BONE,

Hydatids in bone are very rare. There is only one
specimen in the Museum.

Case F. 541.—Half a pelvis, exhibiting the effects of the growth
of hydatids within the bones. The walls of the ilium are
separated, and are in many places absorbed, so that there are large
apertures in them, which open into a cavity extending through
its whole interior, The same cavity communicates with that of
the pelvis by a large opening in the acetabulum, and, by other
openings, with a cavity in the interior of the sacrum, and with the
spinal canal. There are several apertures in the posterior part of
the sacrum. All these cavities are filled with hydatids, which had
also protruded through the apertures in the walls of the bones, and
were contained in cysts formed by the thickened periostenm and
other tissues.

542.—Part of the acephalocyst hydatids which were contained in
the above bones.

ANGIOMA OF BONE.

Vascular erectile tumours are occasionally met with in
the bones of the skull. They resemble the nmvi of soft

parts.

543.—A portion of the skull-cap of a child, which is very much
thickened, and so soft in its texture as easily to be cut with a knife.
Tt has throughout an appearance of great vascularity ; and the soft
parts covering it had the aspect of a neevus. This condition
existed from the birth of the child, and extended over the left side
of the head and face and the left arm and shoulder.



SECTION II.
INJURIES OF THE BONES.
FRACTURES.

GENERAL PATHOLOGY.

A FRACTURE is defined as a solution of continuity of a bone.

VARIETIES OF FRACTURE.

~ Fractures may be divided into simple, compound, incom-
plete, comminuted, and complicated.
Simple, when the bone is broken into two pieces (799a).
Compound or open, when an external wound communicates
with the broken fragments (755, 755a, 871).
Incomplete or greenstick (only oceurring in children), when
the bone is partly broken and partly bent. (No specimen.)
Commanuted, when the bone is broken into more than two
fragments (743, 767, 888, Case H. 934a).

Complicated, when the fracture is combined with some
other injury (755, 1146).

CAUSES OF FRACTURE.

The determining causes of fracture are museular action
or external violence. The violence may be direct or indirect.
As the causes of fracture belong more to the study of clinical

surgery than to that of pathology, we may dismiss them
with the above brief reference.
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STATE OF THE PARTS.

The state of the parts, 7.e., the condition of the ends of
the fragments and of the parts around, will be deseribed
and illustrated under ¢ Special Fractures.”

Process oF REPAIR 1N FRACTURE.

The process of repair in simple fracture will first be
deseribed, and afterwards the modifications observed in
compound fracture.

REPAIR IN SIMPLE FRACTURE.

The process in the human subject differs somewhat from
that in the lower mammalia. In the latter it has been very
completely studied by producing artificial fractures and
killing the animal at varying periods afterwards ; it is well
illustrated by the beautiful but unfortunately incomplete
series of specimens prepared by Mr. Stanley. The student
should first master the process as it oceurs in the lower
animals, and then compare with it that which occurs in
man.

In animals (dogs and cats).

General outline of the process.—The method of union is
gimilar to that observed in the healing of soft tissue by
first intention. Immediately after the fracture blood 1s
effused about the ends of the fragments, but in a few days
it is in great part absorbed and replaced by a small-cell-infil-
tration, the result of the simple inflammation set up by
the injury. The blood is believed by some, however, to
become organized, and to assist in the formation of the
callus.

This small-cell-infiltration, which is produced in part by
the inflamed bone, and in part by the periosteum and other
adjacent soft tissues, is called callus, and occurs in three
situations — around the ends of the fragments for some
distance above and below the line of fracture (ensheathing
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callus) ; between the ends of the fragments (intermediate
callus); and within the medullary canal (internal callus).
It is at first composed almost entirely of small round cells
(granulation tissue); these are converted into fibrous tissue,
then into cartilage, and finally into bone, which firmly unites
the fragments. The ensheathing callus and the internal
callus are after a time almost completely absorbed, so that
but little, if any, trace of the fracture remains. They are
therefore called provisional or temporary callus. The inter-
mediate callus is called the definitive or permanent callus.

Appearances at different periods after fracture,

First day.—(Specimen wanted.) The soft parts immediately
around the fragments are more or less bruised and lacerated.
Blood in varying quantities is effused in the lacerated tissues about
the ends of the fragments, and in the medullary canal. The
periosteum is generally torn across at the line of fracture, but is
not, as a rule, much lacerated or stripped off from the fractured
ends,

Third or fourth day.—(Specimen wanted.) The extravasated
blood is partly absorbed, the periosteum is softened, infiltrated
with inflammatory material, and blended with the adjacent soft
tissues, forming with them a spindle-shaped swelling around the
seat of fracture.

Ninth or tenth day. 769.—Section of the tibia of a dog, ten
days after fracture of the shaft. The line of fracture is distinctly
visible. The extravasated blood has disappeared, and a ring-
shaped mass of cartilaginous substance (temporary or ensheathing
callus) is seen around and for some distance above and below the
fracture, between the bone and what appears to be the periosteum.
A few minute specks of earthy matter appear in the centre of the
callus, A similar mass of cartilaginous substance (internal callus)
occupies the medullary canal at the place of fracture,

770.—The other half of 769. The periostenm is turned down-
wards, and completely separated from the cartilaginous substance

deposited upon the bone around, above and below the line of
fracture.

The following specimens were prepared by Mr. Stanley,
who supposed that callus was produced by the periosteum



92 INFURIES OF THE BONES.

only. In 773, in which portions of both bone and periosteum
were removed, new bone was not produced; but it was
formed in considerable quantities in 774, where a portion of
bone alone was removed.

- 773.—The radius and ulna of a dog. A portion of the middle
of the shaft of the radius, in its entire thickness, including its
periosteum, was removed ten weeks before the dog was killed. In
the upper part of the bottle is the piece of bone which was thus
removed. The shaft of the ulna opposite to and corresponding
with the interval in the radius is considerably enlarged by the
deposit of osseous substance beneath the periosteum, but the vacant
space itself was found filled by soft cellular tissue, no bone having
been formed there,

774.—The radius and ulna of a dog, on which an experiment was
performed similar to that described in 773, with this exception,
that the bone alone was removed, the periosteum being divided and
separated by a scalpel from the bone, to admit of the removal of
the latter from within it. The vacant space in the radius is here
completely filled by newly formed osseous substance. T779.—A
similar specimen.

Fourteenth to eighteenth day. TT71.—Section of the tibia of a dog
which was fractured a fortnight before death. New osseous
substance is thinly deposited in a ring beneath what appears to be
the periosteum, but at the line of fracture the osseous union is in-
complete. :

772.—A similar specimen, exhibiting the process of union on the
eighteenth day after a like fracture. Ossification is slightly more
advanced : otherwise the appearances agree with those observed on
the fourteenth day.

A considerable time after fracture, T68.—A femur and tibia of a
cat. A fracture of the femur near the middle of the shaftis united
by complete ossification of the callus formed around and between
the ends of the overlapping fragments.

A wvery long time after fracture.—(Specimen wanted.) Most, if
riot all, of the ensheathing callus has disappeared, the cortical layers
of the shaft are firmly united by bone, and the internal callus has
been in great part absorbed, so that the medullary canal is aguin

patent.
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Process of repair in man.

The repair of fracture has been less perfectly investigated
in man than in the lower animals. Although the process on
the whole appears to be very similar, there are some well-
marked differences which must here be noticed.

In the case of man, as in that of lower animals, extrava-
sation of blood oceurs about the ends of the fragments, and
is followed after a short period by slight inflammation,
which in a few days subsides. In man, however, no en-
sheathing callus is, as a rule, formed. In animals, as before
remarked, callus is produced around and between the ends
of the fragments and within the medullary canal; in man,
between the ends of the fragments only, and this is still the
case even when the fragments overlap, as also when they
are slightly separated or placed at an angle with each other.

Although we have described union in man as taking place
without the intervention of ensheathing callus, this is not
always the case, as in fractures not kept at rest, the irritation
consequent on the constant movement of the fragments gives
rise to abundant production of ensheathing callus, as in
animals. Thus, it is always produced in the ribs, the
constant movement of which is unavoidable, and generally
in the clavicle, where it is difficult to keep the fragiments at
rest, and occasionally in other bones, but only when the
fracture has not been properly secured in splints. It is also
met with in all fractures in young subjects, even though
splints have been carefully applied and the fragments kept
absolutely immovable.

The manner in which the callus is converted into bore
fmnstitutas another difference between the process of repair
In man and animals. In animals the callus passes through
a cartilaginous stage before becoming ossified ; whereas in
man, after having been transformed into fibrous tissue, it
normally undergoes ossification without passing through
any intermediate condition.
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THE NORMAL PROCESS OF REPAIR IN ADULTS ; i.e., WITHOUT
ENsSHEATHING CALLUS.

When the fragments are in accurate apposition. Case H. T791.—
Section of a humerus in which a fracture of the shaft at the
attachment of the deltoid muscle has been exactly united, so that
both the walls and the cancellous tissue are uninterruptedly con-
tinuous ; and except by a slight deviation of its axis, the situation
of the fracture could hardly be discerned.

After osteotomy. 80Ta.—The left knee-joint seventeen months
after the performance of Ogston’s operation of chiselling through
the internal condyle of the femur for the relief of genu valgum.

See also 807h, 807¢, and 807d.

When the fragments overlap. T799a.— Sections of the tibia of a
middle-aged woman, which was fractured through the junction of
its middle and lower thirds sixteen weeks before death. The ends
of the two portions overlap each other for nearly an inch, and a firm
union of them is effected by new bone, formed between those sur-
faces which in their overlapping were apposed and partly in con-
tact with each other. No new bone or callus is formed at any
other part. The periosteum and the tissues adjacent to the bones
appeared healthy, except in having small effusions of blood in
them.

When the fragments are separated. 802.—Section of a femur,
showing that even where there is much displacement no ensheath-
ing callus is formed. The section was made after softening the
bone in dilute hydrochloric acid. The fracture is firmly united,
with the upper portion of the bone projecting in front and on the
inner side of the lower. The uniting medium consists of bone
placed between the adjacent surfaces of the displaced portions of
the femur: and in this new bone there are formed cancellous
tissue of healthy aspect and an outer thick wall of compact tissue.
This wall of the uniting medium of new bone is connected with
the surfaces of the two portions of the femur, and with the layers
of compact new bone by which their medullary canals, exposed by
the fracture and not placed in apposition, are covered in. The
other section is preserved in Case H. 803. See also Case H. 812,
813, 815, and 816.

When the fragments are placed at an angle to each other. 928.—
Qections of a radius. At its carpal end there has been a transverse
fracture immediately above the line of the epiphysis, and the
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posterior or dorsal margin of the upper fragment has been dr.ive-n
into the cancellous tissue of the lower one. The fracture is united,
and a buttress of new bone has formed on the dorsal and radial
sides of the displaced portions. See also Case H. 759, 824 ; and

930a.

Tue ExcEPTIONAL METHOD OF REPAIR IN ADULTS; i.c., WITH
ExsHEATHING CALLUS.

In the ribs. T79.—Parts of two ribs, which were fractured a
fortnight before death. The extremities of the fractured portions
are in close contact, and are surrounded by a broad ring of callus,
partially ossified. A section of one of the ribs shows the periosteum
continued over the exterior of the callus.

In the clavicle. 780,—The outer portion of a clavicle divided
longitudinally, from a boy aged nine years, It was fractured about
three weeks before death. Note the abundant ensheathing callus.

In bones (other than ribs and clavicle) when the fragments have
not been kept at rest. T8l.—Section of a hamerus, in which a frac-
ture of the middle of the shaft occurred five weeks before death.
The ends of the bone are not united, but they are held firmly
together by a ring of rough osseous substance deposited on the
whole circumference of their outer surfaces, and extending some
way above and below the fracture. T782.—The other half macer-
ated.

801.—A fractured femur, with abundant production of ensheath-
ing callus around the fractured ends, probably the result of the
fragments not having been properly kept at rest by splints.

TueE NormMAL ProcEss oF REPAIR IN YoUNG SUBJECTS; i.e,
WITH ENSHEATHING CALLUS.

783.—Sections of a child’s femur, which was fractured thirty
ﬂa:,r? before death. The sharp extremities of the fragments are
projecting, but except at these ends they are in close apposition.
Both fragments, to a distance of between one and two inches from
the line of fracture, are surrounded in a layer of new bone (en-
sheathing callus). The fragments thus ensheathed and held to-
gether almost immovably by the new bone are not directly united ;
the line of fracture is still evident between them, but some new
bone appears in the medullary eavity of each. The child was two
years and ten months old. The fracture was treated in the usual
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manner, Splints were kept on for three weeks, and being removed,
the limb was maintained at rest.

To sum up: Repair in man is generally accomplished
by intermediate callus, even when the ends overlap, or are
separated by a slight interval. But union takes place by
ensheathing callus when the fractured ends are not kept
constantly in one position, e.g., in the ribs, which are subject
to continuous movement; in other bones when immobility
1s not attained, and in the bones of young subjects.

CHANGES SUBSEQUENT TO UNION oF THE FRAGMENTS.

After the fragments have been firmly united by some of the
methods above described, further changes occur, providing
for the symmetry of the bone (Paget). Sharp and projecting
angles in badly united fractures and rough ends of over-
lapping fragments are absorbed and rounded off; whilst the
exposed ends of the medullary canal are closed by a layer of
new bone. Ensheathing callus, when this has been produced,
is in great part or wholly absorbed ; the bony callus between
the fractured ends, at first spongy, gradually becomes com-
pact ; whilst that in the medulla becomes more and more
cancellous, till at last the continuity of the canal is restored.

When the fragments overlap and the ends of the medullary
canal have become closed, the continuity of the canal is
restored by absorption of the intervening walls of the con-
tiguous and overlapping fragments.

Case H. 815.—Section of a femur which has been broken near
the middle of its shaft. The fragments have overlapped consider-
ably. The bone forming the medium of their union has a cancel-
lous texture with compact walls. The medullary cavity is closed
at both the fractured ends of the bone. See also Case H. 803,

816, 818, 901, 902, 911.
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DEVIATIONS FROM THE ORDINARY PROCESS OF
REPAIR.

Frerous UNION.

Some fractures are seldom or never united by bone, but
remain merely bound together by ligamentous or fibrous
tissue. These include fractures extending into joints, and
are as follows :

Intra-capsular fracture of the humerus and femur, and
fractures of the patella, olecranon, coronoid process, condyles
of the humerus, and tips of the acromial and coracoid
processes.

UnuNITED FRACTURE.

An ununited fracture is one in which the fragments remain
totally separate, or are bound together only by fibrous tissue
(846, 846b). As this definition stands, it includes the
fractures enumerated under the previous heading. DBut as
fibrous union, in their case, appears to be the normal
method of repair, they have been placed under the head of
fibrous union rather than that of ununited fractures. When,
however, union by fibrous tissue occurs in those fractures in
which bony union is the normal method of repair, the
fracture is said to be ununited.

The condition of the fragments in ununited fracture varies.
In a few instances the bones are found completely separated,
the ends rounded off, and the medullary canal closed. In
other instances they are found connected by fibro-carti-
laginous material, a kind of ensheathing callus. Instances
n which it is probable that union, although retarded, might
have taken place at a later period, should be considered
rather as examples of delayed union than of ununited fracture.
In other instances, again, the fragments are bound closely
together by tough fibrous tissue, which allows of but little
movement, or by thin, elongated, pliable ligamentous-like
bands, permitting of considerable movement.

Occasionally, after union has taken place in the ordinary

7
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way, the osseous material uniting the fractured ends is
a.l?sorbed ; In such a case the fracture is sometimes called
disunited, to distinguish it from the ordinary form of ununited
fracture in which bony union has never oceurred.

Case H. 859.—Part of a right femur just above its middle, re-
presenting the extremities of an ununited fracture, There are
deposits of new bone scattered over either portion, the medulla
being closed by a compact layer of dense bone-tissue. The aper-
tures indicate the spots selected for the introduction of ivory pegs.
The depressions are lined with new bone, from which spicula
irregularly project. See also 869 and Case H. 971.

FALsE JoIiNT (PSEUDARTHROSIS).

This is merely a variety of an ununited fracture, in which
the ends have been rounded off and covered by a layer of
fibrous or fibro-cartilaginous material and enclosed in a
strong fibrous capsule formed by the condensation of the
surrounding soft tissues. A fluid resembling synovia has
been ocecasionally observed within the capsule. Two main
varieties of false joint exist, one resembling the hinge, the
other the ball-and-socket joint. The former is more common
in fractures of the articular ends, the latter in those of the
shafts of the long bones. The existence of a false joint im-
plies that there has been a considerable amount of movement
of one fragment upon the other.

846h.—A humerus with an ununited fracture at the junction of
the middle and lower thirds. The broken ends are rounded, the
lower fragment being drawn up behind the upper, and separated
from it by a small mass of tough degenerate muscle. The frag-
ments are enclosed in a firm, fibrous capsule, which cannot be
separated from the surrounding muscle.

From a man whose arm had been broken about tem years pre-
viously. Notwithstanding the ununited fracture, the limb was a
useful one. See also 846a.

861.—Portion of a humerus, in which fracture of the shaft
oceurred many years before death. The ends of the bone did not
unite : they are somewhat enlarged, and are covered by a sub-
stance like fibro-cartilage, and connected by a distinet membranous
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capsule, which is smooth upon its internal surface, .rmd serves as
2 kind of capsular ligament to the false joint which is formed
between the ununited portions of the bone. See also 866 and

Case H. 1032, .
862.— Portion of a humerus, in the middle of the shaft of which

a fracture occurred four years before death. The ends of the bone
did not unite, but are enlarged, have become accurately adapted to
each other, and have acquired a hard polished surface on those
portions between which there was friction during the movements
of the arm.

It will be noted that all the above examples of false
joint are in the humerus, the bone in which ununited
fracture is most common, This is probably due in great
part to the difficulty in keeping the fragments in apposition
and at rest, and in part to the imperfect blood-supply of the
lower fragment when the fracture occurs below the entrance
of the nutrient artery into the bone.

REPAIR IN COMPOUND FRACTURE.

When the wound leading to the seat of fracture is small,

and has been closed early, the process of repair is much the
- same as in simple fracture. When, however, the wound is
large, suppuration ensues, and union of the fragments is
effected by granulations springing from the ends of the
bones and from the periosteum, the process being analogous
to the so-called union by the second intention of soft parts.
If there is much comminution of the bone and bruising of
the soft parts, the loose fragments and injured tissues are
cast off in the process of suppuration. The granulations
uniting the fractured surfaces undergo direct ossification, or
first pass through a fibrous stage. When large portions of
bone are denuded of periosteum, the portions thus bared
die, and are cast off from the living, as in the separation of
a sequestrum. Sometimes, however, the dead bone becomes
deepl:y embedded by ossification of the parts around, and
Fémains as a source of irritation for years.

756 —A knee-joint. The upper fragment of the fractured femur

T—2



100 INJURIES OF THE BONES.

was forced downwards by the side of the patella, and a few days
after the fracture protruded through the integuments and could
not be replaced. In this situation it has become firmly fixed by
bone to the condyles. An inch and a half of the protruding
portion is undergoing necrosis and would have formed a sequestrum.
The fracture in this instance was rendered compound by the
sloughing of the soft tissues over the protruding fragment. Such
a cause as this, however, is not of common occurrence.

805.—Section of a tibia, from a case of compound fracture, in
which amputation was performed eleven weeks after the occur-
rence of the injury. The two portions of bone are held firmly
together by osseous substance deposited around the torn edges of
the periosteum and in the contiguous cellular tissue. The union
of the fractured surface of the walls of the bone and of its medul-
lary tissue is not yet complete. the uniting medium here consisting
of granulations growing from the exposed ends of the bones,

871.—Section of a tibia, in which a compound fracture occurred
six months before death. The fractured surfaces, displaced and
overlapping, are consolidated by bony matter. The extremity of
one of the portions of the fractured bone, separated either by the
fracture or by exfoliation, lies loose in a cavity between the frac-
tured surfaces. The portion of bone at the bottom of the bottle
was found loose in the same cavity. The other half of the bone 1s
preserved dry in Case H. 872.

See also 7bda, 869, and 870.

SPECIAL FRACTURES.
FRACTURES OF THE BONES OF THE FACE.

The bones of the face most liable to fracture are the nasal,
the inferior maxillary, and the malar bones.

Fracture of the Nasal Bones.

Fracture of the nasal bones is always produced by direct
violence. The fracture is usually transverse in direction, and
generally accompanied by considerable displacement, and
at times by emphysema. Interest attaches to this fracture
from the fact that it is liable to extend to the perpendicular
plate of the ethmoid, and through this to the base of the
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skull, occasionally giving rise to inflammation of the brain.
The lateral cartilages may be depressed at their junction with
the nasal bones, or variously bent or displaced to one or
other side.

895.— Nasal bones, exhibiting the union of a transverse fracture
just above their lower borders.

Case H. 893.—Section of the skull, in which there has been a
transverse and comminuted fracture of the nasal bones. The frac-
ture has nnited with considerable lateral displacement of the lower

portion of the bones. See also 895a.

Case H. 894.—Portion of skull, in which there has been a frac-
ture extending across the nasal bones. The fracture has united
firmly, but with lateral displacement and overlapping of the lower
portions of the bones.

Fracture of the Malar Bone.

Fractures of the malar bone, with depression of the zygo-
matic arch, are not uncommon in severe smashes of the face.
The rectification of the parts is often difficult, and much
deformity may remain. Neecrosis, however, even although
much comminution may occur, is rare, since the vascular
supply of the part is very abundant.

Case H. 896.—Part of a skull, in which a depression of the
zygoma into the temporal fossa appears to indicate that there has
been a fracture near the junction of its malar and temporal
portions,

Fractures of the Inferior Maxilla.

Fracture of the inferior maxilla is always due to severe
and direct violence. Although any part of the bone is liable
to fracture, the most common position is on one or other side
of the symphysis, and frequently, as seen in 897a, between
the canine and first bicuspid teeth. When the alveolar
border of the bone is involved, the mucous membrane of the
gum 1s torn, rendering the fracture compound ; nevertheless,
union nea,rly always occurs, as in simple fracture. There
1s not, as a rule, much displacement of the fragments. A
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specimen of fracture of the body of the bone follows. There
Is no specimen of fracture of the ramus, angle, condyle, or
neck of the jaw in the Museum. These varieties, therefore,
are not described.

897a.—A fracture of the inferior maxilla. The jaw is broken
in the most usual position, between the canine and the first bicuspid
teeth on either side. From a boy aged fourteen who was ernshed
between the rollers of a printing machine,

897h.— A lower jaw with the tongue and muscles attached to it.
The bone has been fractured immediately to the right of the sym-
physis, between the central and lateral incisor teeth, and the coro-
noid process has been separated by a fracture passing obliquely
through its base. From a man aged thirty-five, who had sustained
many other serious fractures of the skull.

FRACTURE OF THE RIBS AND COSTAL CARTILAGES.

Iractures of the ribs may be the result of direct or indirect
violence. In the former case the fracture occurs at the seat
of the violence, and the fragments are driven inwards
towards the chest, frequently injuring the pleura and lungs.
[n the latter case, the rib generally gives way at its weakest
part : that is, at the greatest convexity of 1ts curve. Union
normally takes place by means of a ring of ensheathing
callus, as in animals.

779.—Parts of two ribs which were fractured a fortnight before
death. The extremities of the fractured portions are in close
contact, and are surrounded by a broad ring of callus, partially
ossified. A section of one of the ribs shows the periosteum con-
tinued over the exterior of the callus.

798 Section of a fractured rib, which has reunited with dis-
placement and overlapping of its ends. The firm union of the
two portions of the rib has been effected by the abundant deposit
of osseous substance in the texture of the periosteum and con-
ticunus cellular tissue around, and for some way above and below
than fracture. A spiculum of bone projects from one side of the
rib ; this was probably a fragment separated by the fracture and
reunited to the outer surface of the rib.

Case H. 753.—A rib which has been fractured in three distinet
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situations—at the angle and at two places in the middle of the
shaft. The fractured ends are firmly united in nearly exact apposi-
tion. See also Case H. 900 and 900c.

900b.—Portion of the chest-wall of a child who was run over.
The heads of the third, fourth, fifth and sixth ribs have been

separated from their tubercles. The lung has been lacerated by
the fractured ribs.

Fracture of the costal cartilages.

The costal cartilages, unlike the ribs, are rarely fractured,
owing to their greater elasticity. Union is generally effected
by ensheathing callus, which subsequently ossifies, so that
the two cartilaginous fragments appear united by a ring

of bone. Occasionally, however, the callus remains
cartilaginous.

Fracture may sometimes occur through the line of union
of the cartilage and the ribs. Repair in this case takes

place by a ring of bony callus, situated partly under the
periosteum and partly under the perichondrium.

1014.—Portions of costal cartilages.

of the cartilage of one of the false ribs,
are firmly united by bone.

1015.—Section of the cartilage of a rib, which has been frac-
tured and is firmly united. The uniting medium consists of a
substance like cartilage with small deposits of bone in it.

1016.—Section of the cartilage of a rib, which appears to have
been fractured and reunited by new cartilaginous substance placed

in the angles between the ends of its overlapping portions, See
also 1016a.

There has been a fracture
The portions overlap and

Separation of a rib from its cartilage.

1013.—Section of a rib with its cartilage. The rib had been
separated from the cartilage, but has reunited to it. The union is
effected by an abundant deposit of osseous substance, apparently
in the texture of the periosteum and penuhonduum, and in the

contiguous cellular tissue around and for some distance above and
below the line of separation.
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FRACTURE OF THE STERNUM.

The sternum, notwithstanding its exposed situation, is
rarely fractured, as its position between the elastic cartilages
enables it to resist any but severe and direct violence, The
fracture is nearly always transverse, and usually single.
One or more ribs are generally broken at the same time.

Case H. 899.—A sternum, fractured transversely through its
second portion near its union with the manubrium,

Case H. 898.—A sternum, fractured transversely through the

gladiolus near its junction with the xiphoid cartilage. See also
Nos. 898a and 898h.

FRACTURES OF THE UPPER EXTREMITY.
FRACTURE OF THE CLAVICLE.

The clavicle may be fractured through the shaft or
through either end. The former fracture is common ; the
latter fractures are rare.

Fracture of the shaft.

Fracture of the shaft usually occurs near the middle of
the bone. The inner fragment, although it appears to be
displaced upwards, really retains its normal position in con-
sequence of the antagonistic action of the sterno-mastoid
above and the pectoralis major below ; the costo-clavicular
ligament will also tend to prevent the inner fragment from
being displaced upwards. The outer fragment is displaced
downwards, forwards, and inwards, by the weight of the
arm and the contraction of the pectoral muscles.

Union is generally accomplished by ensheathing callus,
as it is impossible to keep the fragments in position unless
the patient submits to lie flat on the back for a few weeks.

785.—Section of a clavicle, exhibiting a fracture which occurred
while the patient was holding a weight above his head.

799.— A clavicle of a man seven weeks after fracture.

Case H. 901.—A clavicle which has been broken near the middle

of its shaft.
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The fracture is united with the scapular end of the bone beneath

its sternal end.
Case H. 790 and 902.—Clavicles which in each case have been

fractured obliquely near the middle of their shafts. The frac-
tures have united with scarcely any irregularity of the surface of

the bone.

Fracture of the acromial end.

Fractures of the acromial end are generally productive of
but little displacement, as the strong coraco-clavicular
ligaments retain the fragments nearly in position.

860.—The scapular end of a clavicle, with a small portion of
bone united to it by a distinet joint. It is, however, uncertain
whether this portion of bone was separated by fracture.

780.—The outer portion of a clavicle, divided longitudinally,
from a boy aged nine years. It was fractured about three weeks
before death. See also Case H. 828 and 904a.

FRACTURES OF THE SCAPULA.

Fractures of the scapula may be divided into the following
classes : Fractures of the body, coracoid process, acromion,
glenoid cavity, neck, and inferior angle.

As there are no specimens in the Museum of the last two
fractures, they will receive no further mention.

Fractures of the body.

Fractures of the body are due to direct violence. The
fracture usually takes a transverse direction across the infra-
spinous fossa; but the bone may be split longitudinally, or it
may be starred. The union takes place by bone.

Case H. 903.—A scapula, which has been broken transversely
through its infra-spinous region. It has also received other in-

juries, which will be referred to further on. The fracture has
united by bone.

Fracture of the acromial process.

ch!:ure of the acromion usually occurs through the
apex ; 1t may, however, oceur through the middle or through
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the base. When the fracture is through the apex, the union

is _ﬁbrous ; when through the base, bony ; when through the
middle, either fibrous or bony.

836.— Portion of a scapula, exhibiting a fracture through the
apex of the acromion, which has united by fibrous tissue.
See also Case H. 903 and 903a.

~ Case H. 906.—In this specimen the acromion, at one inch from
its extremity, is completely divided transversely, but in the recent
state the fragment was maintained in its proper position by means
of ligamentt}us tissue, so that no displacement had occurred. At
a distance of three-quarters of an inch further on towards the
spine the acromion is again almost completely divided in a trans-
verse direction, the two portions being held together by two narrow
bridges of bone. The glenoid cavity exhibits the appearances

commonly observed in osteoarthritis,

Specimens similar to the above are believed by Dr. Robert
Adams and Professor Smith to depend, not upon fracture,
but upon a separation of the acromial epiphysis consequent
upon osteoarthritis. From the fact, however, as seen 1n
the above specimen, that the separation may take place at
some other part of the acromion than in the position of its
epiphysial line, Mr. Marsh doubts whether there 1s any
physiological connection between this separation of the
acromion and its former condition as an epiphysis.

Fracture through the coracoid process.

Fractures of the coracoid process are rare. They are
always due to direct violence, such as a blow on the shoulder.
There is usually but little displacement, the fractured
portion being held in position by the strong ligaments con-
necting it to the clavicle and the acromion. The fracture
most commonly extends through the base, when it is often
complicated by fracture through the body of the scapula.
When the fracture is through the apex, union is fibrous.

Case H. 905.— A scapula. The extremity of the coracoid process
is seen separated from the rest of the bone, probably in conse-

quence of fracture, There has been no attempt at bony union ;
the fragments are kept in position by dense fibrous tissue.
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Case H. 909.—A scapula, with part of the humerus, from a young
person. The fracture extends through the base of the coracoid
process and through the body of the scapula. See also Case
H. 906.

Fracture through the glenoid cavity.

This is an extremely rare form of fracture ; it apparently
occurred in the following specimen :

Case H.907.—A scapula, in which there seems to have been
fracture of the lower margin of the glenoid cavity.

FRACTURES OF THE HUMERUS.

These may be divided into fractures of the upper end,
' shaft, and lower end.

T. FracrurEs oF THE UpPER HND.

These may be classed as—
1. Intra-capsular (anatomical neck), impacted and non-
impacted.
9. Extra-capsular (surgical neck), impacted and non-
impacted.
3. Fracture of the greater tuberosity.
4. Fracture through the line of the epiphysis.

L. Intra-capsular fracture, or fracture of the anatomical neck.

Intra-capsular fracture extends through the anatomical
neck, and, as its name implies, is within the capsular
ligament. It may be impacted or non-impacted. In the
impacted variety the upper fragment or head is always
driven into the lower fragment; that is, between the
tuberosities.

_Uninu, when it occurs in the non-impacted variety, is
ligamentous. In the impacted it is bony.

Case H. 907.—A scapula and humerus, in which there has been
& dislocation of the head, with an intra-capsular fracture of the

neck of the humerus. The head of the bone was found resting



108 INJURIES OF THE BONES.

against the anterior border and concave surface of the scapula,
close to the glenoid cavity, and below the coracoid process.

2. Extra-capsular fracture, or fracture of the surgical neck.

The line of fracture in this injury extends through the
upper part of the shaft below the tuberosities, but above the
insertion of the three muscles into the bicipital ridges of the
humerus. The upper fragment is displaced outwards by
the action of the three muscles inserted into the greater tu-
berosity, whilst the lower fragment is drawn inwards by the
three muscles inserted into the bicipital ridges, and upwards
by the deltoid.

Like the intra-capsular fracture,it may be impacted or non-
impacted ; but in the impacted variety it is the lower end
which is driven into the upper, not the upper into the lower,
as in the intra-capsular.

845.— A shoulder-joint, exhibiting an ununited fracture of the
neck of the humerus, The fracture extendg transversely through
the humerns, immediately below its head and below the tuber-
osities, and it communicates with the cavity of the shoulder-joint.
From a man aged seventy-five. The injury occurred ten years
before death.

Case H. 908.—Bones of a shoulder-joint, exhibiting a fracture
of the surgical neck of the humerus, just below the tuberosities.
See also Case H. 827.

3. Fracture of the greater tuberosity.

908a.— An extra-capsular fracture of the right humerus. The
greater tuberosity has been entirely separated, whilst the shaft of
the bone is fractured spirally. From a man aged seventy-two,
who was knocked down and run over by a van a week before his
death.

4. Separation of the epiphysis and fracture through the line
of the epiphysts.

These injuries can necessarily only occur in young subjects,
i.e., before the epiphysis has become united and consolidated
with the shaft. A good specimen follows.
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Case H. 909.—A scapula and humerus from a young person,
exhibiting the separation of the head from theshaft of the humerus
in the line of the epiphysial union.

II. FRACTURES OF THE SHAFT.

Fractures of the shaft may be caused either by direct or
indirect violence ; it has been known to occur from violent
muscular action. The usual situation of the fracture is a
little below the insertion of the deltoid. The line of fracture
may be transverse or oblique : in the latter case it generally
runs downwards and outwards. In transverse fracture but
little displacement occurs, but in the oblique the lower
~fragment is drawn upwards and to the inner side of the
upper by the action of the biceps and triceps muscles, while
the upper fragment 1s abducted and rotated outwards by the
action of the deitoid and external rotator muscles. This is
the most common situation for ununited fracture.

Case H. 800.—Part of a humerus, fractured transversely. The
fractured ends overlap each other.

Case H. 910.—Section of a humerus, which has been fractured

obliquely just above the middle of its shaft and just below the
insertion of the deltoid,

Case H. 911.—Section of a humerus, which has been fractured
vbliquely just below the middle of its shaft.

_Ga,se H. 915 —A humeruns, which has been fractured in several
directions, but chiefly obliquely downwards, just above the con-

dyles. The fragments are firmly united, but an aperture remains
in the line of one of them.

Case H. 1027.—1In this specimen, the fracture has occurred just
below the insertion of the deltoid.

III. Fractures oF THE Lower END,

Fractures through the lower end of the humerus generally
extend transversely across the bone immediately above the
condyles and vertically between the condyles into the elbow-
jont. Either condyle may be broken off without any other
part of the lower end being affected. SBPEI.I‘&tiG]'ll of the
lower epiphyses is also met with in young subjects,
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: Case H 91.3,——The bones of an elbow-joint. A fracture extends
In two directions through the internal condyle of the humerus into

the elbow-joint. The fragments are not united by bone. See also
Case H. 1033.

Case H. 914.—The bones of an elbow-joint. The humervs has

heen fractured obliquely between the condyles and transversely a
little above them.

B{E.—Pnrtinn of a humerus, in which distinct fractures extend
vertically through both condyles into the elbow-joint. The frac-
tured surfaces are united by fibrous tissue.

FRACTURES OF THE BONES OF THE FOREARM. -

These may be divided into fractures of the radius,
fractures of the ulna, and fractures of both radius and ulna.

FrAacTURES OF THE RADIUS.

Fracture of the radius may occur through the neck,
lower end, or any part of the shaft. Fracture of the neck
1s very rare. Fractures of the shaft and lower end are
common.

Fracture of the neck.

Fracture of the neck is nearly always due to direct
violence. The upper fragment is displaced outwards by
the supinator brevis ; the lower fragment is drawn upwards
and forwards and at the same time supinated by the biceps.

The pronator radii teres is not supposed by Mr. Cal-
lender to have much influence in determining the position
of the fragments. He attributed the deformity to the biceps
and pronator quadratus.

There is no specimen in the Museum.

F'racture of the shaft.

Fracture of the shaft may be produced by direct violence,
but more frequently by a fall upon the hand. The fracture
may occur in any situation, but is most common near the
middle of the shaft. The upper fragment 1s drawn
forwards by the biceps, and inwards by the pronator teres,
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and is held in a position, by the opposing action of these
muscles, midway between supination and pronation. The
lower fragment is drawn inwards and pronated by the
pronator quadratus, the inward inflection being aided by
the supinator longus dragging on the styloid process.

Case H. 818.—A radius, which has been fractured near the
middle of its shaft. The fracture is united with a little over-
lapping of the ends of the bone.

Case H. 922 —A radius and ulna. The radius has been frac-
tured at the middle of its shaft. The ends of the bone projecting

forwards and inwards close to the ulna have been smoothly united
in this position.

Fractwre of the lower end (Colles’ fracture).

This is nearly always the result of indirect violence,
generally a fall upon the palm of the hand. The line of
fracture is usually transverse, and about half an inch to an
inch above the articular surface of the wrist-joint.

Although this fracture is exceedingly common, oppor-
tunities of examining the parts after death seldom occur.
There is consequently much difference of opinion as to the
condition of the fragments and the cause of their displace-
ment. According to Dr. R, W. Smith, the lower fragment
18 drawn upwards and backwards by the combined action of
the supinator longus, the extensors of the thumb and the
radial extensors of the carpus ; by others, however, the dis-
placement is believed to be the result of impaction, which,
' they maintain, nearly always occurs. The latter opinion

' had the support of Mr. Callender, who explained the dis-
placement as follows : ¢ The radius is first broken, and then,
| by the momentary continuance of the force in the direction
of the falling body forwards and outwards, the shaft is
driven into the carpal end, burying itself chiefly from the
dorsal surface towards the palm and towards the outer or
the inner side. In a great number of cases this impaction
80 fixes the fragments that they cannot be unlocked, and

the deformity is permanent.” The following specimens will
be seen to bear out this view.
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The upper fragment is generally approximated to the ulna
and 1s in a state of pronation.
The lower fragment is often comminuted.

925.—The carpal extremities of a radius and ulna, showing a
comminuted fracture of the former bone, extending into the wrist-
joint. A very small amount of displacement exists as the result
of the injury, which during life was indicated solely by pain, and
inability to move the affected part.

The fracture was consequent upon a fall on the palm of the
hand. The man received at the same time such severe internal
injuries that he died a few hours after his admission.

926.—Portions of a radius and ulna. The radius has been frac-
tured a little more than an inch above its carpal end. The union
18 firm, but there 1s a prominent angle on the dorsal aspect of the
radius in the line of fracture, and an elevation of new bone on the
corresponding part of the palmar surface, where it is probable that
the palmar margin of the upper fragment was driven into the
cancellous tissue of the lower one. The triangular fibro-cartilage
was almost completely separated from the radius, See also
Case H. 930.

927.—Section of the radius of a young man, which has been
fractured three-quarters of an inch above its carpal articular
surface. The posterior or dorsal margin of the upper fragment
is driven into the cancellous tissue of the lower one ; their palmar
margins are in contact, but a projecting angle is here formed, in
front of the wrist, at the line of fracture.

028.— Sections of a radius. At its carpal end there has been a
transverse fracture immediately above the line of the epiphysis,
and the posterior or dorsal margin of the upper fragment has been
driven into the cancellous tissue of the lower one. The palmar
margin of the upper fragment projects forwards, or in the direcition
of the palm, and the dorsal surface of the lower fragment projects
far backwards, similarly to that in No. 927, but differently from
that in 926. _

928a.—A dissection of left forearm and hand, exhibiting the
deformity characteristic of a recent Colles’ fracture, The lower
articular end of the radius is separated from the shaft by a fn_ub
ture, and displaced backwards with the carpus upon the posterior
curface of the radius and ulna. A prominence upon the palmar
curface of the wrist is occasioned by the projection of the
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extremities of the radius and ulna, and another a little lower
upon the dorsal surface by the displacement backwards of the
carpus. The cuneiform is dislocated from the ulna, and the

internal lateral ligament is ruptured,
Cast No. 26 shows the deformity resulting from a recent Colles’

fracture,

SEPARATION OoF THE LOwWER EPIPHYSIS OF THE RADIUS.

758a.—A section of the lower end of the radius of a child. The
epiphysis, as the result of an injury, has been incompletely sepa-
rated from the diaphysis. The separation is complete along the
radial border, but towards the ulnar side the line of injury has run
obliquely, and consequently a piece of the bone has been torn off,
This incomplete separation is not of uncommon occurrence. See
also Case H. 931 and 932.

FRrRACTURES oF THE [JLNA.

Fractures of the ulna may be divided into fractures of the
olecranon process, fractures of the coronoid process, and
fractures of the shaft.

Fractuwre of the olecranon process.

Fracture of the olecranon process may be caused by a
blow or fall upon the elbow, or by a violent action of the
triceps muscle. The fracture may extend through the base,
middle, or apex of the process, in either a transverse or an
oblique direction. The detached fragment is generally
widely separated from the rest of the bone by the contrac-
tion of the triceps, but when, as occasionally happens, the
periosteum and the tendinous expansion of the triceps cover-
ing the olecranon are not torn, or when the fracture is very
oblique, little or no separation occurs. Union is generally
fibrous, but in the more exceptional cases in which little or
no separation of the fragments occurs, union usunally takes
place by bone. The elbow-joint is generally involved.

thﬁl&;—ﬂian ei;lbaw-juint, exhibiting a transverse fracture extendine
rough the base of the olecranon which extends i Atk
R it ends into the cavity of

3
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Case H. 919.—The bones of an elbow-joint, exhibiting a recent

fracture of part of the olecranon extending into the interior of the
joint, See also Case H. 918a.

Fractwre of the coronoid process.

Fracture of the coronoid process is generally the result of
a violent contraction of the brachialis anticus muscle. The
line of fracture may extend through either the base or the
apex of the process; the detached fragment is drawn to
some distance from the rest of the bone by the contraction
of the brachialis anticus. This injury is generally associated
with dislocation of the ulna backwards.

There is no specimen of this fracture in the Museum.

Fracture of the shaft.

Fracture of the shaft of the ulna is nearly always caused
by direet violence, and is less common than fracture of the
shaft of the radius, on account of the protected position of
the ulna on the inner side of the forearm and its indirect
connection with the hand. The fracture commonly occurs
in the lower third of the shaft (its weakest part). The
upper fragment suffers no displacement, but the lower is
drawn outwards towards the radius by the action of the
pronator quadratus.

Case H. 792.—An ulna, in which a fracture through the middle
of its shaft has been exactly united, but with a small, sharp process
of bone growing on its outer side.

749 —Portion of an ulna from an adult, split and detached by
a fracture, which was occasioned by the arm being caught in
machinery. The fractured portion, aboat four inches in length,
comprises in its whole extent about one-half of the circumference
of the ulna.

It is remarkable that the bone was splintered to so great am
extent longitudinally without the fracture passing at any part
through the entire thickness of the shaft. The interval left in the
bone by the removal of this fragment was filled by granu]atim}s,
but whether these granulations ossified could not be satisfactorily
ascertained.
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SEPARATION OF LOwWER EPIPHYSIS.
Case H. 932.— Fracture of the lower end of the radins. The

epiphysis of the ulna is separated from the shaft, and is broken
into several pieces, From a boy aged fourteen years.

FRACTURES OF BOTH DBONES.

Fracture of both bones may be the result of direct
violence, such as a blow or fall upon the forearm, when
each bone will be broken across in the same transverse
line. Or it may be the result of indirect violence, such as a
fall on the hand, when the fracture will occur at a different
situation in each bone : the radius, first receiving the shock
from the hand, gives way at its weakest part (its upper
third), and the shock is then transmitted to the ulna, which
likewise gives way at its weakest part (its lower third).
The lower fragments are drawn inwards towards each other
by the pronator quadratus, whilst the upper fragment of the
radius is drawn towards the ulna by the pronator teres.

837.—A radius and ulna which were fractured a congiderable
time before death. :

Case H. 829.—A radius and ulna which have been fractured
near their upper ends. The fractures are both firmly united. A
large quantity of new bone has been formed around the seats of
union, The surfaces of the bony callus on the radius and of that
on the ulna, meeting in the interosseous space, have been roughly
adapted to each other, but have not coalesced.

Such a condition as the above is best prevented by
putting up the fracture with the hand in a position midway
between pronation and supination—a position in which the
greatest space between the bones is obtained.

Case H. 920.—A radius and ulna, the former fractured about
its middle, the latter at a corresponding point and also at its
lower third,

Case H. 921.—A radius and ulna, both of which have been
fractured about three inches above their carpal extremities, The
ends of the bones overlapping have united in this position with a
considerable shortening and deflection towards the ulnar side,

8—2
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923..—Portions of a radius and ulna. Both bones have been
fractured just above their carpal ends, in several directions, both
vertically and transversely, as indicated by the bristles placed
in the soft substance like cartilage, with which the lines of the
fracture are filled.

FRACTURES OF THE CARPUS AND METACARPUS.

Fracture of the carpus is not uncommon as a complica-
tion of Colles’ fracture.

924 —Parts of a radius and ulna, with the adjacent carpal bones.
The scaphoid is broken across about its middle, and between the
two fragments the tendon of the extensor carpi radialis brevior
was firmly gripped and is still held.

The following specimen of fracture of a metacarpal bone is
the only example of these injuries in the Museum.

Case H. 933.—Bones of a carpus and metacarpus. The base
of the metacarpal bone of the thumb has a widely expanded and
flattened surface, by which it articulated with a similarly deformed
surface on the trapezium. It is probable that these changes were
the consequences of a fracture of the metacarpal bone extending
into the joint.

FRACTURES OF THE LOWER EXTREMITY.

FRACTURES OF THE PELVIS.

These are the results of great violence, such as the passage
of the wheel of a heavy van over the part. They are generally
complicated by injury of the internal viscera. Irequently
the sacro-iliac or pubic symphyses are wrenched apart by
the force. If the patient does not succumb to injury of the
internal organs, union usually takes place. The acetabulum
is sometimes fractured from a fall on the hip, giving rise to
symptoms of fracture of the neck of the femur.

Case H. 934a.—A comminuted fracture of the pelvis. The
right os innominatum is more completely broken than the left.
The right acetabulum is broken into several pieces, and the right
femur has sustained an extra-capsular fracture of the neck, involv-
ing the great trochanter. The right lateral mass of the sacrum 1s
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completely separated, whilst on the left side the horizontal ramus
of the pubes and the ascending ramus of the ischium are fractured,
From a man aged fif ty-eight, whose diaphragm and peritoneum were
ruptured, and who had in addition five fractured ribs. He threw
himself from a window on to the pavement, a distance of about
twenty feet.

Case H. 937.—An os innominatum exhibiting fractures radiating
from the centre of the acetabulum in various directions through
the bone. See also Case H. 938.

935.—Portion of an os innominatum exhibiting an ununited
fracture with absorption of bone, in the bottom of the acetabulum,
The fracture extended in several directions from the centre of the
acetabulum to its circumference.

The fracture was caused by a fall on the trochanter major a few
months before death. See also Case H. 934 and 939.

1039.—A fracture extending through the acetabulum, the result
of jumping out of a window.

1041, 1042.—Sections of the head and neck of a femur, with the
0s innominatum of a man in whom dislocation of the femur and
fracture of the acetabulum occurred fifty years before death.

Separation of symphyses.

Case H. 1056.—Separation of the pubic and the sacro-iliac
symphyses, from a child,

FRACTURES OF THE FEMUR.

Fractures of the femur may be divided into fractures of
the upper end, of the shaft, and of the lower end.

Fracrures or TEE UrPreEr END OR NEcE,

Fractures may oceur through any part of the upper end
or neck of the femur. They often extend outwards through
the trochanters, but seldom inwards through the articular
surface of the head.

As pointed out by Professor Pirrie, the articular surface

- Presents a remarkable difference as to its tendency to disease

- and its liability to fracture ; it is very prone to disease, but
' 18 scarcely ever fractured.
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Fractures of the neck may be divided into :

1. Intra-capsular fracture.

2. Extra-capsular fracture.

3. Fracture of the great trochanter and separation of the
epiphysis of the great trochanter.

4. Separation of the epiphysis of the head.

I. InTrRA-CAPSULAR FRACTURE.

Intra-capsular fractures are very common in advanced
life, especially in women ; they are rare in persons under
fifty. No. 787 is a remarkable specimen of this injury in a
lad of eighteen. :

They are generally caused by indirect and commonly very
slight violence, such as slipping off the kerbstone; they
have even been known to occur from catching the foot in
the blanket when turning in bed. The chief predisposing
causes would appear to be the atrophy and fatty degenera-
tion of the neck of the femur, so common in old people, but
the more horizontal position which the neck is believed to
assume in old age is regarded by some as an 1mportant

factor.

STATE OF THE PARTS.

The fracture may occur at any part of the neck within
the capsule, and the line of fracture may be transverse or
oblique; the cervical reflexion from the insertion of the
capsular ligament to the circumference of the head may or
may not be torn, and the fragments may be impacted or
non-impacted. The capsular ligament is seldom ruptured.

Situation and direction of the line of fracture.

The situation of the fracture is of interest, as upon it
depends to some extent the degree of absorption of the neck,
and consequent shortening of the limb that will subsequently
take place. For as that portion only of the neck which is
in connection with the shaft is absorbed, whilst that n
connection with the head remains unaffected, it follows that
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the nearer the fracture occurs to the head the greater will
be the shortening, and wvice versd. The direction of the
fracture is also of some interest, as it is thought by some
authors to determine the everted or the inverted position
assumed by the limb after fracture. Thus, they maintain
that when the fracture runs obliquely from before backwards
and from without inwards, so that part of the lower fragment
is behind the upper, eversion will occur: but when 1t runs
from before backwards and from within outwards, inversion
will occur. The fracture is generally transverse, and near
the margin of the head.

787.—Portion of a femur exhibiting a fracture of its neck. The
plane of the fracture extends from the upper margin of the head
obliquely through the neck to the outer part of its lower border.

838.—Portions of the upper part of a femur in which a trans-
verse fracture occurred through the middle of the neck. The
portion of the neck which was connected with the shaft is nearly
absorbed ; the portion connected with the head remains, and its

lower margin rests on the trochanter minor and the cancellous tissue
within it, See also No. 964.

Case H. 851.—Portions of a femur of which the neck was
fractured transversely near the margin of the head. The whole of

the neck remained in connection with the shaft, and has been
nearly absorbed,

Condition of the cervical reflexion of the capsular ligament.

The cervical reflexion of the capsular ligament may be
completely torn so that all connection is severed between
the head and the rest of the bone; or it may be but partially
torn, in which case the rent may occur either in front or
behind. Upon the extent of rupture will depend not only
the amount of displacement of the fragments and consequent
shortening of the limb, as well as the kind of union which
will occur, but also the everted or inverted condition of
the limb. Eversion, it is maintained, occurs when the
anterior portion is ruptured, inversion when the posterior.
Although it seems quite evident that non-rupture of the
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anterior part may prevent eversion, it is not so evident how
rupture of the posterior part could produce inversion.

847.—Portion of a femur, exhibiting an irregular fracture
through the base of its neck, which occurred about five months
before death., The periosteal and cervical reflexions are torn upon
only the posterior part of the neck of the bone ; upon its anterior
part they are entire.

The patient, a middle-aged man, fell in the street, and his hip
struck against the kerbstone. Immediately afterwards the limb
was inverted, and an inch shorter than the other ; but no crepitus
was felt. In the suspicion that dislocation existed, repeated
attempts at reduction were made.

944 Portion of a femur in which a fracture of the neck within
the capsule occurred a short time before death. The cervical
reflexion of the capsular ligament and periosteum are torn upon
only the anterior part of the neck ; upon its posterior part they are
entire.

945.—Portion of a femur, exhibiting a vertical fracture of recent
oceurrence through that part of its neck which is within the
capsule. Upoun the anterior half of the circumference of the neck
of the bone the periosteal and cervical reflexions are torn ; upon
the posterior half they are entire,

946, —Portion of a femur, exhibiting a fracture through its neck,
just beyond the base of the head. The periosteum and the
reflexion of the capsular ligament covering the neck, as is usually
the case, are torn in only the anterior half of its circumference :
upon the other half the membranes are entire and still connect the
two parts of the bone, which may thus, as well as by the mutual
adaptation of the uneven surfaces of the fracture, have been held
together with very little displacement.

Impaction or non-impaction of the fragments.

In the intra-capsular fracture, impaction takes place by
the lower fragment being driven into the upper, i.c., the
sharp and narrow neck into the round expanded head; in
the extra-capsular fracture the neck or upper fragment 1s
driven into the lower, i.e., between the trochanters.

In intra-capsular fracture of the humerus, on the contrary,
the upper fragment is always driven into the lower, and n
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the extra-capsular the lower into the upper; i.e., the sharper
and smaller fragment, whether it be the upper or the lower,
is impacted between the tuberosities.

In some cases of intra-capsular fracture of the femur,
however, the fragments are mutually interlocked.

The non-impacted variety of intra-capsular fracture of
the femur is by far the more common.

839.—Sections of the upper part of a femur fractured almost
vertically through the neck, at the base of the head and wholly
within the capsule. The neck and upper part of the shaft have
been drawn a little upwards, and the lower part of the fractured
surface and margin of the neck has been driven tightly into the
cancellous tissue of the head. The patient was a very old woman,
The fracture occurred about three months before death,

Case H. 949.—Portions of a femur, which was fractured verti-
cally through the neck, at the base of the head, a few weeks before
death. The plane of fracture is irregular, and the fragments were
locked together ; so that the principal indications of fracture were
absent. See also 949a,.

With the exception of the above, all the specimens of
intra-capsular fracture in the Museum are examples of the
non-impacted variety.

Condition of the capsular ligament.

The capsular ligament is seldom or never ruptured; but
after the fracture has existed some time, it becomes thickened,
and otherwise altered by inflammation following the Injury.

942 —A hip-joint, exhibiting a vertical fracture of recent oceur-
rence through that part of the neck of the femur which is covered
by synovial membrane. The capsule is thickened, and a portion
of it, which is detached and turned downwards, exhibits inflam-
matory products upon its internal surface.

943.—A hip-joint, exhibiting fracture of the neck of the femur.
The fracture extends vertically through the neck just beyond the

base of the head. The capsule is much thickened, and the neck of
the femur is absorbed.



122 INFURIES OF THE BONES,

MeTHOD OF UNION.

Union, when it occurs, is nearly always accomplished by
fibrous tissue, very rarely by bone. In the majority of
cases, however, no union oceurs, the ends of the fragments
being merely held together by fibrous bands produced by

the thickening of the capsular ligament and its cervical
reflexion.

Fibrous union.

By fibrous union is here meant the actual union of the
fragments by the interposition of fibrous tissue between the
fractured ends, in contradistinction to the mere binding
together of the ununited fragments by fibrous bands and
thickening of the capsule around them.

838.—Sections of the upper part of a femur, in which a vertical
fracture occurred through the middle of the neck, within the
capsule. The fractured surfaces are united by a thick layer of
tough fibrous tissue, permitting a slight degree of motion between
them.

839.—Sections of the upper part of a femur, exhibiting an intra-
capsular fracture, The fractured surfaces, without any absorption
of the neck, have been united by a thin layer of tough fibrous
tissue, which permitted them to be slightly moved on each other.

965.—Sections of the head and neck of a femur from an aged
woman. A white line is visible on the surface of each section,
which extends obliquely from above downwards and inwards.
The line marks the section of a thin layer of fibrous tfissue, and
appears to indicate that a fracture of the neck of the femur has
been united by fibrous tissue.

Bony wunion.

Bony union is exceedingly rare; indeed, some authors
maintain that it never oceurs. The following specimens,
however, appear to be undoubted examples of 1it.

787.—Portion of a femur, exhibiting fracture of its neck. 'I‘%le
plane of the fracture is vertical, extending from the upper margin
of the head straight downwards through the neck to the outer
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part of its lower border. Bristles are iutr:';u:l‘uced between the
fractured surfaces, which arve in close apposition, and it will be
observed that the attachment of the capsule to the bones is enfirely
beyond the line of the fracture. That portion of the ner._:k of the
bone which remained connected with the trochanters is partly
absorbed, and the union of the fractured surfaces, thﬂugh_ not.com-
plete, is by osseous matter inlaid between them. The individual
from whom this specimen was taken was eighteen years of age.
In a fall from a cart he injured his right hip, and such symptoms
ensued as gave rise to the belief that he had dislocated the head
of the femur into the foramen ovale. Efforts at reduction were
accordingly made. About three months after the injury he died
of small-pox.

793.—Sections of the upper part of a femur, from a man aged
eighty-two, who was believed to have received a fracture of the
neck of this bone two years before death,

“The history of the case is clearly that of fracture of the neck
of the femur; the appearances of the bone show that there has
been a fracture which has reunited by an osseous medium ; and
the direction of the fracture is such as, in my opinion, can permit
no donbt that it was confined to the portion of the neck of the
bone covered by synovial membrane, consequently, that it was
wholly within the capsule. The fracture extends through the
basis of the head of the bone, in the line of its junction with the
neck. As in other cases of the same kind, a great part of the neck
of the bone has disappeared, and, in consequence, the head is pro-
portionately nearer to the trochanter major and shaft of the bone;
its reunion has, in fact, taken place, in part to the remaining portion
of the neck, and in part to the shaft. This union is certainly
osseous. In addition to the first maceration of the bone with its
surrounding soft parts, it was subsequently immersed for several
days in a strong solution of carbonate of potash ; and one half of
the bone has been boiled in water for three hours without the
slightest yielding perceptible in the line of the fracture.”

Description of the specimen by Mr, Stanley, in the * Medico-
Chirurgical Transactions,” vol, xxiv., p. 13.

964.—Sections of the head and neck of a femur from an aged
Wwoman, On the surface of each section a white line is visible,
Which extends obliquely from above downwards and inwards, in a
plane which would include the base of the neck at its upper part,
-and the base of the head at its lower part. The line marks the
section of a thin layer of fibrous tissue, and appears to indicate
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that a fracture of the neck of the femur has been united partly by
fibrous tissue and partly by bone. The head of the femur is below
the great trochanter, and there is an accumulation of bone on the
posterior surface of the neck, in a line corresponding with the
direction of the presumed fracture.

965.—Sections of the head and neck of the other femur of the

same woman, They present the same appearances as those last
fiesuri bed, but the line of fibrous tissue is here uninterrupted, while
in the preceding it is in some places interrupted by small portions
in which the osseous tissue is continuous as if the fracture had in
them united by bone.

. These preparations were taken from a body supplied for dissec-
tion, of which no history could be obtained.

No union.

In the majority of cases no actual union of the ends of
the fragments takes place, but the neck of the bone becomes
absorbed, and the head is merely held in position by fibrous
bands produced by the thickening of the cervical reflexion
of the capsular ligament, and by the thickened capsule
itself. The ends of the fragments either remain rough and
uneven; or they become rounded off, polished, and eburnated,
and in some cases covered by a layer of fibrous tissue. The
space between the trochanters produced by the absorption
of the neck frequently becomes modelled into a smooth
cup-shaped cavity, in which the rounded extremity of the
lower end of the upper fragment freely moves (false joint).
Irregular osseous deposits are often produced in these cases
around the fractured surface of the head and the space
between the trochanters.

840.—Portion of a femur in which fracture of the neck occurred
many years before death. The neck of the bone is absorbed: both
the fractured surfaces are thinly covered by fibrous tissue ; and
that of the head has become firmly united to the lower part of the
thickened capsule by a broad band of fibrous tissue.

848.— A hip-joint, exhibiting fracture of the neck of the femur
within the capsule, which occurred many years before death. The
neck of the bone is absorbed. Bristles are passed beneath three
thick fibrous bands, which extend from the fractured surface of
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the head of the bone to the capsule. The capsule is' aenerally
thickened, and the fractured surfaces are covered by thin smooth

layers of fibrous tissue.
849 — Portion of a femur in which fracture of the neck occurred

many years before death. 'I'here has been complete absorption of
the neck of the bone. The surfaces of the head and of the space
between the trochanters which have been in contact, and which
probably moved freely on each other, are very hard, polished, and
ivory-like.

Case H. 852.— Portion of a femur, exhibiting fracture of its
neck, of which no union has taken place. The neck of the bone
is almost completely absorbed, and the surfaces by which the frac-
tured portions were in contact are rough and hard, Deposits of
osseous substance have taken place around the base of the head of

the femur.
From an old woman, in whom the fracture occurred nineteen

years before death. See also Oase H. 850, 851, 853, 948,

Intra-capsular fracture simulated by osteo-arthritis.

Care must be taken to distinguish osteo-arthritis of the
hipjoint, which is frequently accompanied by depression
‘and shortening of the neck of the femur, from intra-capsular
| fracture united by bone. In osteo-arthritis the head of the

femur is smooth, polished, eburnated, flattened, and sur-
. rounded by nodular, flat osteophytes, and the neck on
- section presents no indications of fracture having occurred.

Case H. 968. —Portion of a femur, exhibiting a depression and
shortening of the neck, with flattening of the head, and formation
- of bone around its margin,

From an aged person. It was believed, from the circumstances
of the case, that the neck of the femur had been fractured in a
~ fall, but there are no indications of a fracture having been united,
- and it appears on the whole more probable that these changes are
due to osteo-arthritis, See also No. 676.

II. EXTRA-CAPSULAR FRACTURE,

Extra-capsular fractures are generally caused by direct
Violence, such as a severe blow or a fall upon the great
trochanter. Though more frequent in the old than in the
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young, they are not, like intra-capsular fractures, essentially
an injury of old age; thus, they are frequently met with be-
tween the ages of forty and fifty, whereas intra-capsular
fractures hardly ever occur in persons under fifty.

Several varieties of extra-capsular fracture occur. They
may be divided into the impacted and non-impacted.

The 1mpacted variety.

This form is by far the more common, and is nearly
always associated with fracture through the great trochanter.
Indeed, Dr. R. W. Smith believes that all extra-capsular
fractures are, in the first instance, impacted and accompanied
by fracture through the trochanter. Specimens, however,
-of extra-capsular fracture unaccompanied by either of these
conditions are occasionally met with.

The many minor differences which exist in the impacted
variety are comprehended under the three following types.

In the first and most common, the neck is fractured
through its base and driven between the trochanters, de-
taching more or less of the great trochanter from the bone,
as in—

752.—Portion of a femur. A fracture extends through the base

of the neck and obliquely through the trochanter major, detaching
the posterior and upper part of that process from the shaft.

The line of fracture through the trochanter varies slightly
in different specimens ; it commonly extends from near the
anterior part of the upper border of the trochanter major
obliquely backwards and downwards over its outer surface,
and terminates by passing through the trochanter minor.

This typical direction is well seen in the above specimen,
and in Nos. 953, 954, and several others,

953.— Portion of a femur, exhibiting an extra-capsular fracture

of its meck. Two distinet lines of fracture may be traced, one
across the base of the neck, the other passing obliquely through
the trochanter major and trochanter minor.

Slight variations in the line of fracture are seen in Nos.
865, 952.
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In the second and much less common type, the neck
is fractured through the base and impacted between the
trochanters, but the trochanters themselves are mnot frac-
tured.

951.—Section of the upper part of a femur from an old woman
exhibiting an impacted extra-capsular fracture wnaccompanied by

fracture of the trochanters. The base of the neck is in great part
absorbed. :

Case H. 967.—Portion of a femur, exhibiting a fracture through
the base of the neck. The lower margin of the fractured neck is
impacted into the cancellous tissue between the trochanters, but

no sign or fracture is visible where the upper margin of the neck
joins the trochanter major.

Specimens resembling the one last described have been
considered by some as examples of partial fractures; i.e.,
that the lower part of the nmeck has been fractured, the
upper merely bent. Others, however, deny the existence of
partial fractures altogether, and consider, with the author
that specimens like the above are examples of complete
fracture, in which, while the lower portion was impacted,
the upper remained in accurate apposition, and has united
without a trace of ensheathing callus. In Case H. 963, how-
ever, the great trochanter has been fractured.

In the thurd type the mneck is fractured through its base

and impacted between the trochanters, splitting the tro-
chanter major into several pieces.

Case H. 961.—A femur, exhibiting an extra-capsular fracture;
one line of fracture extends through the base of the neck, the other

through the trochanter major, splitting it into several fragments.
See also 959a.

The non-impacted variety.

Non-impacted extra-capsular fractures are rare. Dr. R.
W. Smith says that they only occur as the result of great
violence, and that they are always accompanied by fracture
through the trochanter. For, believing as he does that all
extra-capsular fractures are at first impacted, he maintains
that they can only become non-impacted by the splitting
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asunder of the parts of the trochanter between which the
neck is wedged, in consequence of the neck being driven in
still further, wedge-wise, between the trochanters.

There 1s no specimen of the non-impacted variety of extra-
capsular fracture in the Museum.

Method of union.

Union in extra-capsular fractures is generally bony, and
thus differs materially from that in intra-capsular, which is
nearly always fibrous. In the majority of cases bony callus
1s produced, consolidating the fractured portions. In other
cases the fractured portions of the trochanter may become
united so as to form a cup-like depression, in which the
neck of the femur rests, the neck itself either being united
to the excavated surface of the trochanter by fibrous tissue,
or remaining totally disunited, in which case the opposed
surfaces become evenly ground down by mutual frietion, so
giving rise to a species of false joint.

Union by interinediate callus.

955. —Portion of a femur, in which there has been a fracture
of the neck and of the upper part of the shaft. The head and
neck of the femur are driven downwards and impacted into the
cancellous tissue between the trochanters; and in this position the

fractured portions are firmly united.

Union by much callus around the fragments.

Case H. 830.—Section of a femur, in which there has been a
fracture extending through the base of its neck, and through its
shaft between the trochanters. There is firm union of the frac-
tured surfaces, with shortening of the neck and an apparent
descent of it below its natural situation. The union has taken
place with a great accumulation of bone about the line of fracture.

Case H. 962.—Portion of a femur, in which there has been a frac-
ture extending through the base of its neck and obliquely through
the base of the trochanter major. The fractured surfaces have
firmly united, but the shaft has been drawn upwards and fa-.:-rwr.rdf::,
o that the head and neck of the femur appear much below their
natural situation. In this position a bridge of bone has united the
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base of the head of the femur to the margin of the posterior inter-
trochanteric ridge. ' |

Trochanters united by bone, forming a cup-like depression for the neck.
The Neck united by fibrous tissue to the surface of the cup.

865,—Section of a femur, exhibiting an extra-capsular fracture,
The fracture extends through the base of the neck and upper part
of the great trochanter. The neck was driven into the upper part
of the shaft between the trochanters, In this situation a layer of
compact bone has been formed on the whole of the broken surface
of the cancellous tissue of the shaft and trochanters, in such a
manner as to form a smooth excavation in which the neck of the
femur rests, To this excavated surface the neck of the femur,
itself also covered with compact bone, was connected by liga-
mentous tissue, The fracture through the trochanter is completely

united by bone.

ITI. FracTURE oF THE GREAT TROCHANTER AND SEPARATION
oF THE EripHYSIS OF THE GREAT TROCHANTER.

No specimen in the Museum.

IV. SEPARATION oF THE EPIPHYSIS OF THE HEAD.

This ean only oceur in the young, i.e., before the epiphysis
has united with the shaft. There is no specimen in the
Museum.

FRACTURES OF THE SHAFT.

Fractures through the shaft of the femur are generally the
result of indirect violence, occasionally of direct, and in rare
instances of muscular action.

The fracture may be transverse or oblique in direction,
and may occur in the upper, middle, or lower third of
the shaft.

Upper third.
' In fractures through the upper third the upper fragment
Is usually tilted upwards and forwards by the psoas and
iliacus muscles, causing a swelling in the groin; at the same
time it is slightly everted and abducted by the external
totators and glutei. The lower fragment is generally drawn
9
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upwards by the muscles proceeding from the pelvis to the
parts below the fracture, i.e., by the rectus and hamstrings.
It is likewise adducted and rotated slightly outwards by the
adductors. Union usually occurs with a considerable over-
lapping of the upper fragment.

Although the form above deseribed is the common dis-
placement, almost any variety may occur.

Case H. 812.—Sections of a femur, in which a fracture extends
transversely through the shaft immediately below the neck. The
lower portion has been drawn upwards and backwards, so that its
upper end is on a level with the trochanter major ; and in this
position it is firmly united by bone to the back of the trochanter
and to the base of the neck. -

Case H. 797.—Sections of a femur, in which there bas been an
oblique fracture of the shaft, extending from an inch below the
trochanter minor. The fractured ends overlap considerably, the
lower end being drawn upwards in front of the upper. This is a rare
form of displacement. |

Case H. 820.—A femur, which has been fractured at the junction
of its upper and middle thirds. The fractured ends overlap con-
siderably, the upper portion lying across the lower, and the lower
being much rotated outwards.

Case H. 821.—A femur, which has been fractured transversely,
immediately above the trochanter minor. The upper portion has
been drawn forwards and upwards, and is firmly united to the top
of the shaft, forming nearly a right angle with it.

Case H. 822.—Portion of a femur, which has been fractured
about three inches below the trochanter minor. The fracture was
a comminuted one, and the portions of bone have been displaced
so that a considerable angle, projecting forwards, is formed at
their nunion.

Case H. 970.—A femur, the shaft of which has been fractured
very obliquely, from before backwards and from above downwards,
o little below the trochanter minor. The fracture is firmly united,
with the upper portion of the bone projecting backwards, behind
and to the outer side of the lower portion.

Case H. 975.—Sections of a femur, which has been fractured
about four inches below its upper end. The fracture is firmly
anited with some displacement of the ends of the bone.
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Middle third.

This is the most common situation for fracture of the shaft
of the femur.

The upper fragment is drawn forwards by the psoas and
iliacus muscles, everted by the external rotators, and
abducted by the glutei. The lower fragment is displaced
backwards by its own weight, upwards principally by the
rectus and hamstrings, and inwards by the adductors. It
is at the same time rotated outwards by the adductors and
by the natural tendency of the limb to roll outwards.

Case H. 816.—Section of a femur, which has been broken about
the middle of its shaft. The two portions have overlapped con-
siderably, and are united in this position. See also Case H. 803,
810, and 814,

Case H. 974.—A femur, which was fractured through the middle
of its shaft. The fracture is firmly and smoothly united, with the
upper portion of the bone projecting slightly forwards and the
lower poruion rotated outwards.

Lower third.

In fractures through the lower third the upper fragment
1s rotated slightly outwards, and at the same time drawn
forwards by the psoas and iliacus, and approximated
towards the middle line by the adductors. The lower frag-
ment 18 drawn backwards into the popliteal space by
the gastrocnemius, and upwards behind the upper fragment
by the rectus and hamstrings.

Case H. 754.—Portions of a femur fractured in two places by a
wheel passing over the limb. One fracture isabout one third from
its upper end, and the other at the same distance from. its lower
end.

Case H. 823.—The bones of a knee-joint. There has been a
transverse fracture through the lower third of the shaft of the
femur above the condyles. The upper end of the bone, which
pro truded downwards and backwards into the popliteal space, has, in
this position, become firmly and extensively united to the condyles,
There is a complete osseons anchylosis of the patella to the femur
and of the condyles of the femur to the head of the tibia. ;

9—2
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976.—Section of a femurin which there was an oblique fracture
through the lower third of the shaft near the condyles. The upper
portion of the bone projects far down in front and on the inner
side of the lower portion ; but their adjacent surfaces are firmly
united by intermediate new bone, See also Nos. 846 and 857.

FracTure or THE LowEeER END.

Fraecture through the lower end or condyles necessarily
involves the knee-joint. The line of fracture generally
extends in several directions; in most cases it runs trans-
versely through the lower end of the shaft, just above the
articular surfaces of the condyles, and vertically or obliquely
between the latter into the knee-joint. The lower end of the
upper fragment is frequently impacted between the separated
condyles. In young subjects the fracture is apt to ocecur
in the line of the epiphysis. Fracture through the condyles
frequently leads to destructive inflammation of the knee-
joint. The union of the fracture between the condyles
is accomplished by fibrous tissue.

Case H. T47.—Portion of a femur fractured in its lower part.
The fracture extends in several directions through the lower third
of the shaft a little above the condyles, and downwards between
the condyles into the knee-joint. Several small pieces of bone
were completely detached. See also Case H. 978 and 979.

Case H. 750.—Portion of a femur which has been fractured
transversely through the middle of the shaft, and in which there
is an extension of the fracture downwards through the lower half
of the shaft and through the internal condyle.

756.— A knee-joint, exhibiting the consequences of a fracture in
the lower part of the femur. The fracture extended transversely
through the shaft a little above the condyles, and downwards
between the condyles into the joint. The upper portion of the
bone was forced downwards by the side of the patella, and a few
days after the fracture it protruded through the integuments, and
could not again be replaced. In thissituation it has become firmly
fixed by bone to the condyles and the lower part of the shaft. An
inch and a half of the protruding portion of the femur perished,
and its separation from the living bone had commenced ; a shallow
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groove is formed between them. The articular surfaces of the
knee-joint are anchylosed.

Case H. 980.—Portion of a femur which has been fractured in
its lower part. The fracture extends transversely through the
shaft, and obliquely between the condyles into the knee-joint.
The lower end of the shaft is driven in between the displaced and
separated condyles.

SEPARATION OF THE CONDYLES OF THE FEMUR THROUGH THE
LINE oF THE EPIPHYSIS.

Case H. 758.—The lower portion of a femur, from a boy four-
teen years old. The condyles of the femur have been separated
from the shaft at the line of their epiphysial union.

981.— Portion of a femur, exhibiting a separation of its shaft
from the lower epiphysis, and a fracture extending between the
condyles into the knee-joint. The violence of the injury has also
occasioned the stripping off of the periosteum from the shaft of
the femur to the extent of many inches, and the shaft protruded
through the muscles on the inner side of the thigh. Parts of the
periosteum, which were stripped from the shaft, remain attached
to the condyles. From a boy aged sixteen. The injury was pro-
duced by a rope entangled round the leg. See also Case H. 982.

FRACTURES OF THE PATELLA.

Fractures of the patella are generally caused by muscular
action, the bone being snapped across by a sudden con-
traction of the quadriceps extensor muscle, such as is exerted
by a person in the attempt to regain the erect position when
he feels himself slipping backwards. They are also caused
by direct violence, such as a blow or fall upon the knee.

The direction of the fracture when due to muscular action
Is transverse; when due to direct violence it is generally
vertical or starred, or, in rare instances, transverse. The
amount of displacement depends upon the direction of the
fracture and the integrity of the aponeurotic and periosteal
coverings of the bone. When the fracture is transverse and
the aponeurotic coverings are much torn, the upper fragment
will be drawn some distance from the lower by the action of
the quadriceps extensor, while the lower is held in position
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by the ligamentum patelle; but when the aponeurotic
coverings are but slightly torn, or altogether uninjured, little
or no separation occurs. When the fracture is vertical or
starred, the aponeurotic coverings are seldom torn, and
hardly any separation of the fragments takes place.

In all cases of fractured patella, the fracture extends into
the joint, and there is an immediate effusion of blood.

Method of union.

This will depend upon the condition of the fragments.
In transverse fracture from muscular action, in which the
aponeurotic coverings are generally torn and the fragments
much separated, the union will be either ligamentous or
membranous, according to the amount of separation, but in
those rare instances of transverse fracture from direct
violence, where the aponeurotic coverings are only slightly
injured, and the fragments consequently remain nearly
in apposition, true bony union may occur.

In the vertical and starred fractures, where the fragments
are usually but little separated, bony union may be said to
be the normal method of repair.

From MUSCULAR ACTION.
I. Ligamentous or fibrous union.

841, —Section of a patella that has been fractured transversely.
There is no bony union, and no production of new bone. The
surfaces of the fracture have undergone but little change. In
consequence of the insertion of the extensor tendon and ligamentum
patelle chiefly into the free and external surface of the bone, the
fragments have been drawn asunder to a greater extent externally
than at their articular surfaces: so that a wedge-shaped interval
exists which in front measures one inch and a half, although
towards the joint surface it is only six-tenths of an inch. Liga-
mentous material has been produced from the whole of both
fractured surfaces:; but in front this has undergone stretching,
while towards the surface it constitutes a strong, thick, and wide
connecting band between the fragments.

088, Section of a patella, in which there has been a transverse
fracture. The fractured surfaces ave united by a thick portion of
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lignment about an inch in length, which is smoothly lined, as if by
a continuation of the synovial membrane, See also Nos. 987, 988a
and 989,

I1. Membranous union.

843.—Two patelle from the same person. Both bones have been
fractured transversely, The fractured portions of each, having
been separated to a distance of five inches from each other,
are connected only by a thin aponeurotic membrane, The
fragments are all, but not equally enlarged.

855.—A knee-joint from a person who fractured the patella
many years before death, and recovered complete use of the limb,
although no union of the fragments took place. 'I'he portions of
the patella separated by transverse fracture are about four inches
apart when the joint has been extended almost to its full extent.
Their broken surfaces are turned obliquely forwards and are
smooth, and thinly covered with fibrous tissue, whilst their
posterior borders are tightly connected with the synovial and
fibrous capsules of the joint, and these hold them in their places ;
there 18 no direct or new-formed bond of union between them.

From DirecT VIOLENCE.

I. Bony union—common.

985.— A patella, fractured in three lines radiating from the
centre to the circumference. The portions are completely and
closely united by bone and with very little displacement, the lower
portion alone being pushed somewhat forwards. Some new bone
15 deposited along the lines of fracture on the anterior surface of
the patella ; the posterior surface is smooth, and presents no new
bone ; the margin of one of the fractures has still the appearance
of a fracture of recent occurrence.

It is probable that the fracture was caused by a blow upon the
patella. See also No. 795.

II. Ligamentous union—rare,

842.—Section of a patella which has been fractured into three
pieces. The portions are united by a thick ligamentous substance
and are all enlarged ; the upper fragment alone is as large and has
the same form as an ordinary adult patella. See also No, 984.

983.—A patella, in which a vertical fracture occurred a short time
before death. The tendinous covering of the anterior surface of
the bone is entire. Union of the fracture has not yet commenced,
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The articular cartilage is in part absorbed, but this had, probably,
occurred before the fracture.

FRACTURES OF THE BONES OF THE LEG.

Fractures of the leg may be divided into—fractures of
both bones, fractures of the tibia alone, and fractures of the
- fibula alone, Of these, fractures of both bones are by far
the most common.

FrRACTURES oF BOTH BoONES.

Fracture of the tibia and fibula may be caused by direct
or indirect violence. When it is the result of direct violence,
the fracture may of course occur at any part; but when it
is the result of indirect, only at the weakest part. Both
bones may be fractured in the same transverse line, but
more commonly the fibula is fractured higher up the shaft
than the tibia.

The line of fracture may be transverse or oblique. In the
former case but little displacement occurs; in the latter the
lower fragments are generally drawn backwards, upwards,
and a little outwards, the line of fracture commonly ex-
tending downwards, forwards, and a little inwards. Frac-
ture of the lower end of the tibia, combined with fracture of
the fibula a few inches above the external malleolus, is
a common variety of fracture of both bones.

Fracture of both bones in the same transverse line.

Case H. 825.—A tibia and fibula, fractured through the middle
of their shafts, The fractures ave firmly united, but with displace-
ment of the fragments, so that in each bone there is a considerable
angle directed inwards,

Case H. 993.—A tibia and fibula, which were fractured somew hat
obliquely near the middle of their shafts. The several portions
are firmly united, but with lateral displacement, both the lower
fragments being placed on the outer side of the upper ones. See
also Case H. 996, 997.

Fracture of both bones, but in different situations.

Case H. 991.—A tibia and fbula. The tibia has been fractured

in its middle, and the fibula near its upper end. Both fractures
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are firmly united, with displacement and overlapping of the
fractured aﬁds, so that tne tibia at the seat of frauture'furms
an angle directed backwards, and the fibula an angle directed
outwards. Both the bones are also atrophied, and very slender.

Case H. 995.—A tibia and fibula. The tibia has been fractured
about one-third from its lower end, and the fibula near its upper
end. Both fragments ave firmly and smoothly united, but with a
slight lateral displacement, the lower fragments converging in the
interosseous space.

Fracture extending into the ankle-joint,

Case H. 748.—Portions of a tibia and fibula. There is a com-
minuted fracture of the tibia about two inches above the ankltﬂ,
and two lines of fracture extend downwards into the ankle-joint.
The fibula is fractured about four inches above the ankle.

Case H. 834 Portions of a tibia, fibula, and the astragalus.
Both the tibia and the fibula were fractured about three inches
above the malleolus, and the fracture of the tibia extends down-
wards into the ankle-joint. The fractures are all firmly united
with little displacement, but with much thickening and induration
of the bones, and with osseous union of the tibia and fibula, and
of both of them to the astragalus,

Case H. 1005.—Portions of a tibiaand fibula. Fractures extend
in several directions through the shaft and articular end of the
tibia into the ankle-joint. The fibula also is fractured through the
base of the malleolus,

FracTUuRES oF THE TIBIA.

Fracture of the tibia alone may be caused by direct
violence ; or by indirect violence, such as a fall upon the
foot, when the tibia, receiving the shock transmitted from
the foot, gives way at its weakest part, in the same manner
as the radius from a fall upon the hand. The fracture
is usually situated at the lower part of the bone, and is
generally transverse and accompanied by but little displace-
ment, the fragments being held in position by the fibula,
which plays the part of a splint. Fracture may also occur
Fhmugh the lower end and extend into the ankle-joint,
in which case the lower fragment along with the foot may
be displaced. Fracture of the upper end extending into the
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knee-joint also occurs (990a). In the young, separation of
the lower epiphysis has been recorded.

Fracture of the upper end of the shaft extending into the knee-joint.

990a.—The head of the right tibia, which has sustained a com-
minuted fracture with impaction. The lower fragment or shaft of
the tibia has been driven upwards and forwards into the head of
the bone, whilst a longitudinal fracture runs across the articular
surface of the internal tuberosity. This fracture is longitudinal
and simple until it reaches the posterior border of the tibia, when
it divides into two branches, one running directly backwards, and
the other running outwards splits off a small portion of the
articular surface of the external tuberosity. The head of the
fibula is broken into several pieces.

From a woman, aged seventy-six, who fell downstairs with her
leg doubled under her. She died a fortnight after the accident,

Middle of the shaft.

Case H. 835.—A tibia, fibula, and astragalus. The tibia has
been fractured at the junction of the upper and middle thirds of
its shaft. Its two portions, displaced laterally, have been firmly
united, The fibula in adaptation to the altered form of the tibia,
to which also it is united by two bridges of new bone, is bent and
flattened, as in rickets.

Case H. 994 —A tibia, which was fractured very obliquely
through the middle of its shaft. The fractured portions are
firmly united, and so exactly that on the posterior aspect of the
hone the line of fracture is not discernible. The shaft in the
neighbourhood of the injury is thickened, and new bone is
deposited on many parts of its surface,

Fracture extending into the ankle-joint.

1008.—The lower extremities of a tibia and fibula. A recent
fracture extends through the articular surface and cartilage of the:
tibia. The communication of this fracture with the ankle-joint is
closed by a thin layer of inflammatory material, firmly adhering to
all the parts of the articular cartilage through which the fracture
extends.

Case H. 1009.—Bones of an ankle-joint, exhibiting a double
fracture of the internal malleolus, separating it from the tibia,

and splitting it into two portions,
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FRACTURES OF THE FIBULA.

Fractures of the fibula may be caused by direct or indirect
violence. When due to direct violence the fracture neces-
sarily occurs at the seat of injury; when due tg.indlreub
violence, such as a twist of the foot outwards or inwards,
the fracture occurs three or four inches above the external
malleolus. When the fracture is the result of an outward
twist (Pott’s fracture) the foot is usually dislocated outwards
(Case H. No. 1002), the external lateral ligament is intact, and
the internal ligament is ruptured, or the internal malleolus
is torn off (Case H. No. 1004), the ligament remaining intact.
When it is the result of an inward twist of the foot, the
external lateral ligament is intact, but an outward angle is
formed at the seat of fracture, and the internal malleolus
is fractured or the internal lateral ligament ruptured.

Fracture of the shaft.

Case H, 817a.—Portion of a fibula which had been fractured at
the junction of its lower and middle thirds long before death. The
two portions of the bone overlap : they have been firmly united by
bony substance deposited between their two surfaces.

Fracture of the lower end (Pott's fracture).

Case H. 1002.—The lower extremities of the tibia and fibula,
with the foot, of an elderly woman, exhibiting the effects of an
injury which occurred several years before death. The foot 1s
dislocated outwards, so that only the outer half of the articular
surface of the tibia is in apposition with the astragalus. There
has been a comminuted fracture, extending in various directions
through the lower end of the fibula and the adjacent margin of the
tibia. The separated portions of bone have been completely reunited.

Case H. 1003.—A foot, with parts of the tibia and fibula,
exhibiting the effects of fracture and dislocation ten months before
death. The foot is dislocated outwards, and the tibia is partially
separated from the fibula ; the internal malleolus projects an inch
on the inner side of the astragalus, The astragalusalso is partially
separated from the scaphoid bone, The fibula has been broken
into several pieces just above the malleolus. These portions are
firmly reunited, and there is an accumulation of bone both before
and behind the articulation between the tibia and the fibula.
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The patient was a lunatic, forty years old. The dislocation was
not reduced till a month after its occurrence, and the patient's
restlessness prevented the tibia from being maintained in its proper
place ; but he finally regained complete use and power in the foot.
See also H. 1006. The appearances presented by the foot in cases
of unreduced Pott's fracture are well seen in Casts 31 and 32.

FRACTURES OF THE BONES OF THE TARSUS.

Fractures of the tarsal bones are rare; they are for the
most part the results of great violence. They generally occur
elither in the os calcis or astragalus, the smaller tarsal bones
being almost exempt from fracture. The posterior part of the
os caleis may be broken off by muscular action, the bone
yielding instead of the strong tendo Achillis (No. 1012).

FracTrure orF THE (Os CALcIs.

Case H. 1010.—The foot of a child, exhibiting a partial disloca-
tion of the astragalus from the os calcis, together with a fracture
of the superior and anterior margins of the latter bone, in conse-
quence of the passage of a carriage-wheel over the foot.

Case H. 1011.—A comminuted fracture of the os calcis.

1012.—An os caleis, fractured transversely through its posterior
part., The plane of the fracture extends from the pnstarim: border
of the upper articular surface to the middle of the posterior sur-
face of the tuberosity.

The patient fell from a height, but did not strike his heel. 1t
appears certain that the fracture of the os calcis was produced by
the action of the muscles of the leg.

FRACTURE OF THE ASTRAGALUS.

10092, —An astragalus, removed by operation, with_ a fracture
extending transversely across the bone near its posterior margin.
The extremity of the external malleolus, separated by a fracture,
is attached to the astragalus, From a man who fell from a seaffold
near the top of a house. 'The astragalus was di'alucutﬂd 'forwurda
and outwards, and projected from a vertical slit in the skin on the
outer side of the ankle. After an unsuccessful attem[jt at reduc-
tion the bone was removed. The patient recovered with a useful

limb.
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GUNSHOT INJURIES.

Gunshot injuries of the bones are rare in civil practice.
The following are specimens of these injuries. The specimen
in Case H. 761c, is especially worthy of examination since it
shows the peculiarities of the apertures of entrance and exit
of a bullet wound. The aperture of entrance is seen to be
small and well defined, with a bevelling of the inner table ;
whilst the aperture of exit is larger and more irregular, the
inner table being sharply cut and the outer bevelled.

761.—A skull. A bullet has passed through the squamous
portion of the right temporal bone, at its junction with the
parietal.

163.—Portion of a sternum, fractured upon its internal surface
by a bullet, which has become firmly embedded in the surface of
the bone and in new bone deposited so as to form a shallow pit
beneath it.

763a.—Portions of three right ribs, with the corresponding ver-
tebree. There is a comminuted fracture of the ninth rib between
the angle and the articular end, produced by a conical pistol bullet,
which is seen n sitw. It had not penetrated the muscles of the
back. Above, portions of the skin and muscles, from the anterior
wall of the thorax, are suspended ; a glass rod is inserted into an
oblique channel through which the bullet entered the chest, between
the fifth and sixth ribs. The right lung, which was penetrated by
the ball, is preserved in Series xi., No. 1759a. The patient was
about fifteen yards from the man who shot him. He survived the
injury three days.

Case H. 764.—A right innominate bone ; on the outer side of
the ilium is a large circular aperture, and around it are many in-
dentations, in some of which the shot producing them are seen
impacted in the osseous tissue. From a boy, who died sixteen days
after having been accidentally shot. A probe introduced alone
thn'a track of the shot detected bone denuded of periosteum ; iLt
!n.amg suspected that pus had formed on the pelvic aspect of 1119
1]1-::1m, the surface of that bone was exposed, and the opening, con.
spicuous in the preparation, was made with the trephine. |

Case H. 765.—Part of a femur, from the body of a Russian
whose limb was carried off by a round shot at the battle of
Cherneya. See also Case H. 761a, 761b, and 766 ; and 768.



SECTION III.
DISEASES OF JOINTS.

SYNOVITIS.

SYNOVITIS is the name given to inflammation of the joints
beginning in the synovial membrane. It may be acute or
chronie.

ACUTE SYNOVITIS.

Acute synovitis is generally the result of exposure to cold
and damp, or of an injury, such as a sprain or blow—acute
traumatic synovitis ; it may also arise from constitutional
causes, such as rheumatism, gout, gonorrheea, or pyemia—
acute infectwe synovitis.

In the early stages the synovial membrane is red and
injected, and the synovial fluid slightly increased in quantity.
Later, the membrane loses its shiny appearance and
becomes infiltrated and slightly thickened, and the fluid
turbid from admixture with inflammatory products. In the
majority of cases the inflammation, after having reached
this point, subsides, the effused fluid is absorbed, and the
synovial membrane assumes its normal appearance. If,
however, resolution does not oceur, the inflammation either
passes into the chronie form, or runs on to destruction of
the joint. Under the latter circumstances the synowial
membrane becomes more intensely injected, swollen, and
infiltrated, and pus is formed in its tissues and in the cavity
of the joint. The inflammation spreads to the cartilages,
which are rapidly destroyed, and the bone beneath becomes

S e
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superficially ulcerated. The capsular and other ligaments
are softened and stretched, allowing the articular surfaces
to be more or less separated by the action of the muscles.
The surrounding soft tissues are infiltrated with the inflam-
matory material, which, breaking down in places into pus,
gives rise to abscesses—acute arthritis. .

Should the patient survive this total disorganization of
the joint, the pus and other inflammatory products make their
escape externally, and the contiguous ulcerated surfaces of
the bones become covered with granulations, which subse-
quently unite, and after passing through a stage of fibrous
tissue, undergo ossification, leaving the patient with a stiff
joint (bony amchylosis). The muscles, which normally act
upon the articulation, undergo partial atrophy and fatty
degeneration from want of use. i

In pyemia, and in some forms of synovitis in children,
the inflammation runs an extremely rapid course, and the
joint may be found distended with pus in a few hours.

The successive changes in the synovial membrane, carti-
lages, bones, and structures surrounding the joint, should
next be studied in detail by the aid of the following speci-
mens. .

Changes in the synovial membrane,

@. Increased vascularity and slight swelling of the
synovial membrane. Effusion of serum into the cavity of
the joint. ‘

b. Intense vascularity and great swelling of the synnvia{
membrane from inflammatory infiltration. Formation of
pus in the cavity of the joint. :

976.—A knee-joint. The synovial membrane is very vascular,
and is covered upon its internal surface by inflammatory products.
The inflammation was the result of necrosis of a portion of
cancellous tissue in the head of the fibia, See also 576a, :

Changes in the cartilages.

@. Invasion of the cartilage by the bloodvessels of the
synovial membrane and of the underlying bone. Opaque
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white appearance and loss of translucency and smoothness
of the cartilages.

082.—A knee-joint. The synovial membrane is thickened and
increased in vascularity. The encroachment of the vessels of the
synovial membrane upon the cartilages is well seen. Upon the
patella, as well as upon the outer condyle of the femur and head of
the tibia, the free surface of the articular cartilage is extensively
destroyed. The patient was a boy aged fifteen. The disease had
been only of two months’ duration,

b. Destruction of portions of cartilage; the margins of
the remaining portions either abrupt and smooth, as if cut
by a chisel, or thinly prolonged over the surface of the bone

(No. 579a).

584.—The articular portions of a femur and patella, exhibiting
partial destruction of the articular cartilages and loosening of their
connection with the bones. The cartilage upon the patella has
been destroyed in its centre, and it was readily separable from the
bone, except at its border, where it still maintains its natural firm-
ness of connection. Upon the posterior part of the condyles of
the femur, the whole thickness of the cartilage is destroyed : the
exposed surface of the bone is rough and very vascular,

587.—A patella, from which nearly all the articular cartilage has
been removed by ulceration, The ulceration appears to have
extended from the free surface towards the bone ; the margins of
the remaining peripheral part of the cartilage are either abrupt and
smooth, as if eut with a curved chisel, or, in parts, thinly prolonged
over the surface of the bone. All the cartilage that remains has
retained its natural firm connection with the bone. The part of
the surface of the patella which is exposed by the ulceration of
the cartilage is itself superficially ulcerated,

589.— An astragalus, from the superior articular surface of
which nearly all the articular cartilage has been removed ; a small
portion remains closely adherent to the bone, and very thin. The
exposed surface of bone is healthy, except at one small portion,
which is superficially ulcerated.

On microscopical examination the above-mentioned changes
in the cartilages, which were formerly spoken of as ulcera-
tion, are seen to consist in the growing into the cartilage of
capillary bloodvessels from the sy novial membrane and
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bone; in the enlargement of the cartilage-capsules ; in tl}a
multiplication and escape of their cellular contents ; and in
the softening and liquefaction of the matrix.

Changes in the bones.

a. Superficial ulceration of the surfaces exposed by the
destruction of the cartilages.

565.—A hip-joint. The cartilages have been completely
separated from the head of the femur and from the acetabulum,
and some shreds and remnants of it are loose in the cavity of the
joint. The exposed bones are superficially but smoothly

ulcerated.
The patient was a sailor, forty years old. Inflammation of the

joint was the result of a fall upon the hip.

590.—An ankle-joint, from which nearly all the articular
cartilages have been removed ; the small portions which remain
are thinned, and their connection with the bones is loosened.
The bones are superficially ulcerated and very vascular. The
posterior surface, by which the astragalus articulated with the
os caleis, 1s similarly diseased,

The changes that occur in uleeration of the articular
surfaces of bone will be found deseribed in detail under
“ Simple Caries,” page 17.

b. Partial or complete dislocation of the articular surfaces
from muscular contraction. Softening and elongation of
the ligaments.

631.—A knee-joint, in which, as a result of disease, the tibia has
been dislocated backwards and outwards, The external and in-
ternal lateral ligaments retain their normal attachments, but are
much elongated.

¢. Formation of granulations on the contiguous surfaces
of the affected bones; union of the two layers of granula-
tions ; transformation of the united layers into fibrous
tissue and bone (bony anchylosis).

639..-Sectinn of a knee-joint, the articular surfaces of which
are united by fibrous tissue and bone. The patella is united to the
inferior part of the outer condyle of the femur, and their

10
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respectiveé cancellous tissues have coalesced. The tibia and fibula
are drawn backwards under the femur. The direction of the
external lateral ligament is changed and it is elongated.

The other section of the joint is preserved in Case G. 656. See
also Case G. 649.

d. Formation of new bone as stalactitic spicula under
the periosteum around the ulcerated articular surfaces.

596.— Bones of an elbow-joint, exhibiting the effects of inflamma-
tion, which probably commenced in the joint. The texture of the
bones has become porous and spongy, their articular surfaces are
ulcerated, and upon the external surface of each bone there is an
irregular deposit of new bone in ridges and sharp processes.

Compare these stalactitic formations with the nodular osteophytes
of osteo-arthritis (Case G. 696).

Changes wn the parils around the joint.

Thickening, softening, and ulceration of the capsular
and other ligaments; formation of abscesses around the
joint.

599.—A hip-joint, in which the articular cartilage covering the
acetabulum and head of the bone is completely destroyed. The
exposed surfaces of bone are ulcerated, and the acetabulum is
thereby enlarged. The ligamentum teres is also in great part
destroyed ; but shreds of it remain, and retain their connection

with the bones. The capsule is thickened, and its inner surface is
thinly lined by inflammatory products.

Acute inflammation of the synovial membrane may also
follow pysmia (No. 567b), wounds of the joint (No. 740),
the bursting of an abscess into a joint (Nos. 564, 576a, and
1205e), the spread of suppuration from the neighbouring
parts (No. 582), necrosis of the cancellous tissue (No. 576),
acute infective periostitis (No. 34), epiphysitis (No. 621),
osteo-myelitis (No. 33), or osteitis (No. 100). In these
cases, however, the inflammation usually affects at the
same time the capsule and other parts entering into the
formation of the joint, and is by some authors spoken of as
acute arthritis. As the changes, however, which occur in
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the various structures are similar to those above described,
except that they do not follow one another in th'e'same
order, a separate description of so-called acute arthritis has
not been thought necessary.

('HRONIC SYNOVITIS.

Chronic inflammation of the synovial membrane may be
the sequel of acute synovitis, or it may be traced to a sprain
or other slight injury, or to rheumatism, exposure to damp,
and similar agencies. Chronic synovitis occurring in so-called
strumous subjects will be described under tubercular disease
of the joints.

On opening the joint, the synovial membrane is seen
slightly thickened, and the synovial fluid increased in
quantity, but the cartilages are but little if at all affected.
The inflammation may terminate in resolution or in an
acute attack.

The well-known condition of the joints, formerly called
hydrops articuli, in which the synovial membrane is
areatly distended by clear serous fluid, but is little, if at all,
altered in structure, is thought by some to be of the nature
of chronic synovitis, Many assert, however, that it is of non-
inflammatory origin, and merely a passive effusion into the
joint depending upon the loss of balance between the
absorbing and secreting action of the synovial membrane.
The affection, which is unattended by pain or other incon-

venience except the weakness it occasions in the joints, may
lagt for years.

CHRONIC TUBERCULAR DISEASE.

Tubercular disease, also called strumous arthritis, tumour
albus, white swelling, fungous inflammation, ete., is charac-
terized by a gradual and uniform enlargement of the joint,
unaccompanied by redness or much increase of synovial
secretion. The term ¢ strumous” is that by which the
disease in question has hitherto been best known.

10—2
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The affection appears to be always associated with the
development of tubercular lesions in the synovial mem-
branes or bones,.in which the tubercle bacillus can readily
be demonstrated by appropriate staining. It therefore
begins either as a tubercular synovitis or a tubercular caries.

BEGINNING IN THE SYNOVIAL MEMBRANE—TUBERCULAR
SYNOVITIS.

The synovial membrane, which at first appears red and
swollen, gradually becomes thickened and cedematous, and
ultimately pulpy, gelatinous, fatty-looking, and indis-
tinguishable from the capsule and surrounding parts. The
synovial fluid is but little increased in quantity, and is
generally muco-purulent. The synovial tufts, at first soft
and flocculent, gradually assume the form of granulations
(No. 569c), and grow over the cartilage from the sides till
they cover it completely, lying upon it like a veil. Prolonga-
tions from this veil of granulations, compared by Billroth to
roots of ivy penetrating a wall, insinuate themselves into and
spread in all directions through the cartilage, which they
ultimately destroy, and then in like manner invade the bone,
setting up tubercular caries. This inflammation of the
synovial membrane is preceded by the formation of miliary
tubercles in the membrane itself.

Fungous granulations invade the tissues around the joint,
and, breaking down in places into pus, give rise to abscesses,
which may open both externally and into the cavity of the
joint. The ligaments become softened and destroyed, allow-
ing the articular surfaces to be dislocated by the contraction of
the muscles. The muscles and bones, partly from want of
use, and partly from the debilitating nature of the disease,
undergo atrophy and fatty degeneration.

Should the patient survive this total disorganization of the
joint, the abscesses and sinuses heal, granulations form upon
the ulcerated articular surfaces of the bones, the two layers
of granulations unite, and osseous or fibrous anchylosis
ensues, leaving the patient with a stiff joint.
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The above-mentioned changes in the synovial membrane,
cartilages, bones, and surrounding parts, should next be
studied in detail by the aid of the following specimens :

Changes i the synovial membrane

a. Swelling and redness of the synovial membrane ; the
synovial tufts puffed up, elongated, soft, and succulent ; the
synovial fluid slightly increased in quantity, cloudy, and
muco-purulent.

570a.—The left hip-joint, showing the changes which occur at
an early period of tubercular arthritis, The cartilage covering the
head of the femur is eroded on its anterior surface close to the
neck. The ligaments are softened, and the synovial membrane is
shightly thickened, but it was not hyperamic.

From a woman aged thirty-three, who died of exhaustion
consequent upon necrosis of the sacrum. At the time of her
admission to the hospital, there was considerable thickening of the
tissues about the great trochanter. The movements of the hip-

joint were good, except that external and internal rotation were
limited.

b. Thickened, softened, and cedematous condition of the
synovial membrane from inflammatory infiltration ; villous-
like appearance of its internal surface; and encroachment

of the synovial tufts in the form of granulations upon the
cartilages.

967.—A knee-joint. The synovial membrane, which is thic kened,
has been injected to show its greatly increased vascularity. It
appears villous and flocculent on its internal surface, and has grown
over and into the arficular cartilages at their margins, from which

it can be raised by a needle, showing that these structures ave
superficially eroded.

c. Blending of the synovial membrane with the capsule
and surrnug@mg parts. (Edematous, fatty, gelatinous, and
pulpy condition of the synovial membrane, and still further

encroachment of the synovial tufts in the form of red pulpy
masses of granulations upon the cartilages.

969¢c. — A knge-jﬂint exhibiting typical tubercular synovitis
(pulpy degeneration). Nearly the whole of the articular surfaces
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are overgrown by the thickened synovial membrane, The articular

cg.::tilages everywhere appear healthy, and no morbid change is
visible in the bones.

Fmr::x a man aged thirty-four, whose left knee became swollen
and painful two years before the amputation was performed. See
also Nos. 569b and 633.

Changes in the cartilages.

a. Lioss of translucency; erosion and perforation of the
cartilages by fungous granulations from the synovial tufts.

967.—A knee-joint. The cartilages are superficially eroded by
the overgrowing synovial tufts. See also No. 633.

b. Complete destruction of the cartilages by the fungating
granulations.

991.—An ankle-joint. The cartilages are completely destroyed,
and the bones are covered by fungating granulations.

The minute changes that occur in the destruection of
the cartilage (formerly called ulceration) consist in the
proliferation of the cartilage-cells in consequence of the
inereased nourishment which they receive from the vascular
ingrowing synovial tufts, and in the blending of the pro-
Iiferating cartilage-cells with those of the synovial in-
growths, and the consequent softening and liquefaction of
the matrix by the combined proliferating mass.

It will be thus seen that the destruction of the cartilage,
as pointed out by Billroth, takes place in the same way as
the destruction of bone, with the difference, however, that
the cartilage-cells themselves possibly take an active part in
the destruction of the intercellular substance, while the bone-
cells remain inactive, the absorption being effected solely by
the exuberance of the cells (inflammatory material), in the
Haversian canals.

In some instances the bones become inflamed before the
cartilages have been perforated by the fungating growth
from the synovial membrane. In such instances a similar
fungating mass of granulations springs from the bone, and
invades the deeper layers of the cartilage, so that the
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cartilages become loosened from the bone, and lie partly
movable between the upper and lower layer of granulations.

572.—Bones of a knee-joint, exhibiting the effects of inflamma-
tion. Parts of the free surface of the cartilage upon each bone
have been destroyed. There has also been a more extensive erosion
of the deep or attached surface of the cartilage, so that its con-
nection with the bone was loosened,and it was readily separable from
it. Where the absorption of the deep surface of the cartilage has
taken place, granulations have arisen from the bone,

591a.—An astragalus. The cartilage upon the superior articular
surface is peneirated by several apertures, produced by ulceration.
From some of these apertures fistulous passages pass into the bone,
which is carious around them, Portions of glass rod are inserted
into the carious channels. From a patient whose foot was ampu-
tated for disease of the ankle-joint.

Changes wn the bones.

a. Invasion of the bone by the proliferating granulations
derived from the inflamed synovial tufts; inflammation and
subsequent ulceration of the bones (tubercular caries).

577.— The inner section of an ankle joint. The articular surfaces
of the tibia and astragalus are extensively destroyed and covered
by granulations, There is a cavity in the lower end of the tibia,
which is filled up by fibrous tissue. The bone above it is con-
densed, and the astragalus immediately beneath the eroded surface
is similarly hardened. The synovial membrane is pulpy. The
other bones of the tarsus are soft, but not carious, and the joints
are healthy.

From a woman aged 58, whose ankle became swollen and painful

without evident cause two years before her admission to the
hospital.

The minute changes in the bone are essentially the same
as those which occur in acute synovitis running on to
destruction of the joint (No. 596a), viz., rarefying osteitis
and caries, but the osteitis and subsequent ulceration
following tubercular synovitis appear generally to be in-
duced by the proliferating synoyial granulations which
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invade the bone; there is also greater destruction of the
affected bone, and less tendency to anchylosis and the
formation of new bone around. The destruction, however,
though more extensive than after acute synovitis, is less ex-
tensive than when the inflammation begins in the bones
themselves.

b. Dislocation of the ulcerated articular surfaces of the
affected bones.

625.— A hip-joint, from an adult, exhibiting the effects of inflam-
mation. The head of the femur is dislocated from the acetabulum.
It is drawn upwards and backwards upon the dorsum of the
ilinm, where it rests surrounded by a capsule formed, probably, in
part by the diseased capsule, and in part by the surrounding tissue
thickened ard consolidated.

¢. Anchylosis of the bones entering into the formation of
the affected joint.

Case @G. 6563.—The bones of a hip-joint, in which the head of
the femur, after superficial ulceration, has been displaced on the
posterior border of the acetabulum, and is there firmly united by
bone. New bone has also been formed on all the adjacent parts of
the os innominatum, The acetabulum was deeply ulcerated. See

also Clase (. 650a, 650b, and 651.

As a result of the dislocation backwards, the flexion,
and the rotation outwards, the knee-joint in cases of cured
tubercular synovitis which has not been properly treated
assumes the position of * iriple displacement,” which 1s well

seen 1n—

Case & €56a.—A portion of the femur and tibia with the
patella. The bones are fused together by the process of bony
anchylosis, The tibia is dislocated outwards and backwards, as the
result of long-standing joint-disease. The specimen, therefore,
illustrates the form of “ triple displacement” which so often
succeeds chronic inflammation of the knee-joint, for the articulation
is flexed, disloeated backwards, and rotated outwards,

Such a favourable termination as anchylosis is much less
common after tubercular disease than after destructive in-
flammation of the joint consequent upon acute synovitis.
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d. Atrophy and fatty degeneration of the affected bones
from prolonged rest and faulty nutrition.

115.—Section of the bones of a diseased elbow-joint, from a boy
in whom the disease had lasted three years. Their whole texture

is very light and brittle.
Case &. 638.—Pelvis and femora, from a young man. The head

of the femur and the acetabulum on the left side exhibit changes
consequent on long-continued disease of the hip-joint. The lefl&
0s innominatum and femur, atrophied probably in consequence cfi
their disuse, are considerably thinner and smaller in all their
dimensions than the bones of the opposite side, and the left side of
the pelvis is contracted by the nearly vertical position of the
ilium,

TUBERCULAR DISEASE BEGINNING IN THE BONES—ARTICU-

LAR CARIES,

When the disease has its origin in the bones, it begins as
a chronic inflammation (tubercular caries) of their articular
ends. The fungous granulations (inflammatory material)
filling the carious bone gradually make their way into the
joint, loosening, eroding, or perforating the cartilages, and
setting up inflammation in the synovial membrane. After
the synovial membrane has become involved, rapid dis-
organization of the joint ensues, accompanied by similar
phenomena to those already described. The destruction of
the bones, however, is more extensive, and the disorganiza-
tion of the joint consequently more complete.

Changes in the bones.

The changes that occur in the bones previously to the
joint becoming involved will be found deseribed in detail
under ¢ Caries,” p. 17, and *“ Tubercle in Bone,” p. 52. The
following specimens may also be studied as further illustra-
tions of these changes. In No. 583 the cartilage has been

removed to show the disease in the articular end of the
bone. See also No. 580.

135.— A wrist-joint. The lower ends of a radius and ulna, with
the bones of the carpus and metacarpus, exhibiting extensive
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disease in and about the carpus, with necrosis of the lower end of
the radius. A considerable portion of the end of the radius, already
deeply ulcerated, died and was in process of exfoliation. The
cartilage between the ulna and the bones of the carpus is com-
pletely destroyed. The ulna and the bones of the carpus have
their cartilaginous surfaces destroyed by uleceration, and anchylosis
has taken place between them, both by the adhesion of their
surfaces and by the thickening and consolidation of the surround-
ing parts,

627.—A hip-joint, from a boy ten years old. The head of the
femur has been dislocated from the acetabulum on to the dorsum
of the ililum. Ulceration of the capsule had taken place, and the
head of the bone was contained in a cavity formed by the remains
of the capsule and by the surrounding muscles. Within this
cavity, as well as in the acetabulum, was a mixture of a large
gquantity of pus and tuberculous matter. The section of the head
of the femur shows tuberculous matter deposited in its cancellous
texture. There isalso a collection of tuberculous matter in the walls
of the acetabulum, communicating with its cavity and with the
cavity of the pelvis. An abscess had formed between the
periostenm and the shaft of the bone just below the trochanter.
The ischiatic nerve is seen upon the tuberosity of the ischium,
near the dislocated head of the bone.

600.—A. hip-joint, from a child, in which, by a further progress
of the inflammation shown in the preceding specimens, both the
acetabulum and the whole of the head and neck of the femur have
been destroyed by ulceration. See also Nos. 601 and 621b.

Changes in the cartilages.

Invasion of the cartilages by the fungous granulations
(inflammatory material) springing from the surface of the
inflamed and ulcerating bone.

583.—Section of a femur, exhibiting the effects of inflammation
of the cancellous texture and articular surface of one of its
condyles. The increased vascularity of the bone is evinced by the
degree in which its vessels have received injection. The connec-
tion of the articular cartilage with the bone was so loosened, that
it was readily separated. :

585.— Sections of the condyles of a femur., The articular
cartilage is thinned, and its connection with the bone is so loosened
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that its separation was readily effected. Portions of the cartilage
have been detached and turned downwards, to show that parts of
the surface which was connected with the bone are unnaturally
rough. The exposed surface of bone is very superficially ulcerated
and thinly covered by granulations.

Changes in the burse surrounding the jJoint.

In a certain proportion of cases of tubercular arthritis,
as well as in osteo-arthritis, the earlier stages of the disease
appear to be accompanied by a passive effusion of fluid into
the burse surrounding the joint. These enlarged burse are
the so-called * Baker’s cysts” ; they are often of large size,
and, owing to their slow formation, they may extend a con-
siderable distance along the intermuscular planes (No. 1205f).
The enlarged burs@ may be independent of the joint (Nos.
1205e, and 1205f) but more frequently open into it (No.
1205a). In a few cases it appears as if the cyst resulted
from a dilatation of a hernial protrusion of the synovial
membrane of the joint (No. 1205a).

1205a.—The lower third of the right thigh and the upper
portion of the right leg, exhibiting a general enlargement of the
burse in the neighbourhood of the knee. An irregular cystic
swelling, which contained serous fluid, in which floated a large
number of melon-seed bodies, lies upon the inner side of the joint,
occupying in part the position of the bursa, between the semi-
membranosus and semi-tendinosus tendons. The cyst is lined
throughout by a thin membrane, which forms its wall, It is
irregularly hour-glass in shape, the two swellings lying opposite the
inner condyle of the femur and the upper and inner part of the
calf respectively, the constriction between the two parts being
apparently due to the passage across the cyst of the sartorius and
gracilis tendons. Immediately beneath the inner hamstring
tendons, the constricted portion of the cyst opens by a tortuous
passage into a second dilatation, situated immediately beneath the
pnphteal vessels and nerve, in close contact with, but not opening
into, 'the bursa, which lies under the inner head of the gastro-
cnemius, From this point the cyst can be traced beneath the
gaatlfncnemius muscle, where it dilates into a terminal sac. The
pf:nphte:us musele is greatly stretched and thinned owing to the
dilatation of the bursa beneath it. This dilated bursa is se parated
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flmm the one previously descljihed by the popliteus muscle, and it
oes not appear that the two in any way communicate. Neither of
the cysts communicates with the knee-joint,

The kl?ea 18 almost typically affected with tubercular synovitis.
T_ha cartilages everywhere appear to be healthy, except for some
sllght roughening over the external condyle and the corresponding
articular surface of the patella. There are neither osteophytes nor
ecchondroses. The ligaments, however, are much frayed and
ﬁl}ftened, so that they are easily torn. The semilunar cartilages are
In part worn away. The synovial membrane is remarkably
affected, for from the neighbourhood of the mucosum et ligamenta
alaria protrude large, soft, flattened, and leaf-like synovial fringes.
Some of the processes measure as much as 1 inch or 14 inches in
diameter. Microscopic examination shows that these fringes are
the results of tuberculous inflammation, and that they contain
masses of tubercle, and in some cases even the tubercle bacilli,

From a man aged forty-one, a valet by occupation, who died of
general tuberculosis. Ten months before his death he observed a
swelling to the inner side of his right knee. The swelling was said
to have attained its maximum size in two or three days, and the
patient was certain that it was not the result of an injury. The
cyst was aspirated on two occasions, and synovial fluid with flakes
of muecus in it was removed.

Drawings of the joint are preserved in Series lvii.,, Nos. 45, v
and w. See also 1205b ; and for the results of suppuration in the
cysts, see 1205¢, 1209e, and 1205g.

EPIPHYSITIS.

Epiphysitis is an inflammation of the soft growing tissue
between the shaft and the epiphysis of long bones. It is
necessarily confined to the young, and 1s most frequent
under the age of ten. It usually results from slight
injuries, and in the majority of cases is no doubt tubercular
in origin. The inflammation, which 1s either acute or
chronic, as a rule terminates in suppuration, and the pus
either escapes into the joint after perforating the cartilage or
the soft tissues behind the cartilages (No. 621a), thereby
setting up acute arthritis, or the epiphysis undergoes
necrosis and forms a sequestrum in the interior of the joint
(No. 621).
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621.—Portion of a femur from a young subject. Disease, com-
mencing in the hip-joint, has in its progress occasioned a aepa:ratmn
of the head of the femur at the epiphysial line. There is also
alceration of a part of the head and neck of the bone.

621b.—The upper two-thirds of the right tibia and fibula from
a case of acute epiphysitis, The upper epiphysis of the tibia is
completely separated from the shaft of the bone. The shaft_ia
dead, and is undergoing a process of rarefying osteitis for a dis-
tance of two inches below the epiphysial line. The epiphysis is
also dying, but the necrosis has not yet extended to the articular
cartilage. The pus has made its way into the joint by a sinus,
which passes immediately behind the attachment of the internal
crucial ligament, From a boy aged thirteen years, who had
received a blow on his leg twenty-three days before amputation
was performed.

621c.—The upper two-thirds of the right tibia and fibula from
a case of acute epiphysitis. The upper epiphysis of the tibia is
completely separated from the shaft of the bone. The shaft itself
is dead, and is undergoing a process of rarefying osteitis for a
distance of two inches below the epiphysial line. The epiphysis is
also dying, but the necrosis has not as yet extended to the articular
cartilage. In the recent state, a quantity of thick greenish lymph
occupied the inter-muscular planes in the neighbourhood of the
diseased bone. In one place, situated immediately behind the
attachment of the internal crucial ligament, a probe has been
passed along a sinus by which the suppurating tract communicated
with the knee joint. The cartilages are unaffected, and the joint
is not yet diseased, although a thin layer of coagulated lymph
covered the whole of the edges of the articular surfaces. The
posterior tibial artery lay in an abscess cavity, and its walls were
almost completely ulcerated through for nearly an inch and a half.

From a boy aged 13 years, who was struck on the back of his
leg twenty-nine days before the amputation was performed.

A drawing of the preparation is preserved in Series lvii., No. 36a.

There 1s a variety of tubercular disease of joints, oceur-
ring in old people, to which Sir James Paget has given the
name of “ Senile Struma.” It has already been mentioned
at page 03, under the heading of ‘¢ Senile Tuberecle.”
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SACRO-ILTAC DISEASE.

Sacro-iliac disease is rare ; it appears to be of the nature
of tubercular inflammation. It has been attributed to
injury received during parturition, but its origin is generally
obscure,

Case H. 1090a.—A pelvis with the last two lumbar vertebra,
from a case of advanced sacro-iliac disease. The right iliac bone
1s lighter and more porous than the left, and its muscular ridges
are less well marked. The auricular surface is completely devoid
of cartilage, and is honeycombed by a process of carious inflamma-
tion to such an extent that a large circular aperture has been
formed through its centre. The rough surface for the sacro-iliac
ligaments has undergone a similar absorption, though to a less
extent. The caries extends forward along the inner and middle
lips of the crest of the ilium for nearly two-thirds of its extent,
and downwards as far as the brim of the true pelvis.

In the sacrum the whole of the right ala and lateral mass has
undergone absorption, and the caries has extended across the
anterior surfaces of the first and second sacral vertebrse as far as
the sacral foramina of the left side. As a result of the inflam-
matory changes, spicules of new bone connect the fifth lumbar
vertebra with the first piece of the sacrum on the right side, and
the terminal piece of the sacrum with the coceyx. Posteriorly
the caries has caused destruction of the spine of the first sacral
vertebra. The left sacro-iliac synchondrosis appears to be normal,
and the symphysis pubis is healthy. From a man aged nineteen, a
bricklayer. Nineteen months before his death he had an attack of
“ rhenmatism  in his right hip, and a month later he first felt pain
in his sacrum. On admission to the hospital a year later an abscess
had formed over the right buttock, and great pain was experienced
on pressing the ilia together. After opening the abscess, bare bone
could be felt over the posterior part of the ilium, and it was sub-
sequently ascertained that the whole of the right side of the sacrum
was carious. About two months before the death of the pn.t?eut
symptoms of amyloid degeneration were observed in various

organs.
See also Case G. 598, 646, 647, and 648,
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OSTEO-ARTHRITIS.

Osteo-arthritis, also called chronic rheumatic arthritis, dr
chronic rheumatic arthritis, malum coxe senilis, arthritis de-
formans, ete., is characterized by the fibroid changes which
oceur in the cartilages; by the smooth, polished, porcelaineous
appearance of the articular surfaces of the bones; by the
pedunculated processes which project from the inner surface
of the synovial membrane ; by the formation of flat nodular
osteophytes around the affected joint; and by the rarity of
suppuration. The outgrowths of cartilage around the
articular surfaces undergo calcification, and give rise to the
“ lipping "’ which is so characteristic a feature of the disease.
A similar process of calcification takes place in the ligaments,
tendons, and other soft structures in the neighbourhood of
the affected joints (Case G. 669b). It commonly occurs in
old age, and may attack any of the joints, but is most
frequent in the hip and shoulder,

There is some doubt as to which tissue of the joint is
primarily affected, as opportunities for examining the
disease in an early stage seldom occur. By some it is
believed to begin as a chronic inflammation of the synovial
membrane ; by others as a fibroid degeneration of the
cartilages; by others, again, as an inflammation in the
ligaments. In whichever way it begins, the earliest naked-
eye changes are found in the cartilage, which undergoes
fibroid degeneration, at first presenting a velvet-like appear-
ance (No. 690a), and subsequently becoming gradually
destroyed. The synovial membrane, which at firs js said
to be preternaturally dry, becomes slightly thickened and
vascular, and moderately distended with thin, cloudy
synovial fluid ; whilst its fringes become hypertrophied ané
assume the form of pedunculated processes (No. 693), often
containing little masses of cartilage or bone (No. 692b), which
are very characteristic of the disease. The articular surfaces
of the bones bhecome excessively smooth, hard, polished, and
porcelaineous (Case G. 680) from the friction of the a.rtiizulm*
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surfaces upon each other in the movement of the joint :
characteristic flattened, nodular osteophytes (or, more
properly, ‘“ ecchondroses,” since they consist of calcified
cartilaginous out-growths) form around the articular sur-
faces of the bones and in the soft structures in connection
with the joint, rendering the articulation in severe cases
completely useless. These changes may be studied in detail
by aid of the preparations.

Changes in the cartilages.

Nodular and cracked, and subsequently rough and fibrous
appearance of the cartilages.

994.—A patella, exhibiting fibroid degeneration of the articular
cartilage. The disease affects only half the cartilage. At the
borders of the diseased part there are cracks extending in various
directions through the whole thickness of the cartilage, and some
of its substance between the cracks is converted into close-set
tufts of fine filaments, which float out from the surface of the
bone, and are about twice as long as the healthy cartilage is thick.
In the centre of the diseased spot, where the morbid change has
made most progress, the cartilage has been wholly removed, and
the exposed surface of the patella is hard and nodulated. See also
Nos. 690a, 690b.

595.—The bones and ligaments of a knee-joint. The anterior
crucial ligament is wanting, and small portions of the articular
cartilages of the femur and tibia have been destroyed after fibrous
degeneration. The opposite joint was similarly and symmetrically

diseased.

The destruction of the ligaments in an apparently early
stage of the disease, as seen in the two preceding specimens,
has led some to believe that the disease begins in these
structures.

The above changes, commonly called fibroid degeneration
of cartilage, are due to the splitting up of the matrix into
fibres ; the multiplication, enlargement, and fatty degenera-
tion of the cartilage cells; and the gradual rubbing away of
the fibrillated cartilage by the friction of the articular
surfaces of the joint upon each other. '
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[t will be thus seen that this fibroid destruction differs
very materially from the so-called ulceration of the cartilage
accompanying inflammatory joint affections, where F-he
matrix, instead of becoming fibrous, undergoes liquefaction
and softening. :

Changes in the bones.

Exposure of the bones by the complete removal of their
articular cartilages; indurated, polished, and porcelaineous
condition of their articular surfaces; distortion of their
articular ends ; and formation of flat nodular masses of new
bone (osteophytes) around.

Case G. 680.—Sections of the bones of a hip-joint, in which
there has been absorption of the upper part of the head of the
femur. The surface of the part thus absorbed, as well as that of
the acetabulum with which it was in contact, and on which it pro-
bably moved freely, are polished, ivory-like, and worm-eaten in
appearance, - _

Case G. 685.—Part of a femur, exhibiting absorption, hardening,
and polishing of the upper and anterior part, with osseous deposit
around the margin of its head. See also No. 696a, and Case G. 669a
and 669b.

The articular surfaces of the bone become smooth, hard,
polished, and eburnated or porcelaineous in appearance, and
variously altered in shape, changes apparently depending
in part on friction and mechanical pressure, and in part on
the formation of new bone in the cancellous spaces, whereby
the bone is rendered harder, and is, in consequence, capable
of receiving a higher polish. Whilst, however, new bone is
being formed immediately beneath the polished surface,
rarefaction and atrophy are going on a little deeper in the
bone, and lead to the shortening and distortion so
commonly observed. Hence, for example, the enlarge-
ment and flattening of the acetabulum and glenoid cavity
and the absorption of the neck and flattening of the head of
the humerus and femur, seen respectively in osteo-arthritis
of the shoulder and hip. At times the new bone in the

11
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cancellous spaces and Haversian canals is not formed as
quickly as the polished layer of bone is worn away, and the
open ends of the enlarged Haversian canals give the articular
surface a worm-eaten appearance. The flattened nodular
osteophytes (Case G. 669b), which constantly form around
the articular surfaces, present a marked contrast to the
stalactitic formations (No. 596) so common after inflamma-
tory joint-affections. The various changes in the sockets
and heads of the bones may be studied under the heading
of * Osteo-arthritis in different Joints.”

Changes i the synovial membrane.

Thickening and increased vascularity of the synovial
membrane ; formation of numerous pendulous growths,
containing little masses of cartilage, bone, or fat upon its
internal surface ; slight increase of synovial fluid ; turbidity
of the fluid from admixture with particles of disintegrating
cartilage.

666.—A shoulder-joint, in which there has been degeneration
and removal of the articular cartilage, with hardening of the
adjacent bone. The synovial membrane is generally thickened,
and there are numerous groups of small pendulous processes of
cartilage, and two larger masses of hard, nodulated bone attached
to its internal surface.

691.—A knee-joint, exhibiting numerous growths on its internal
surface. The growths are of various sizes, nodulated, grouped,
and attached, for the most part, by narrow pedicles. They are
most abundant about the margins of the articular surfaces of the
bones—that is, in the synovial fringes; some of them are carti-
laginous, others osseous; and there are some of them which consist
of fat. The heads of the bones are enlarged, their articular carti-
lages are removed, and their exposed surfaces are hard and polished.
There were four ounces of fluid, like train-oil, in the cavity of the
joint. The disease had existed for more than two years. Ee.e also
Nos. 692a, 692b, 693, and 693a, which are all beautiful specimens

of the disease.

The pendulous growths are the hypertrophied synovial
tufts; the masses of cartilage are prudgced by the over-
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development of the cartilage cells which the tufts nnrn.la,lly
contain (No. 712). The little masses of cartilage sometimes
become detached by the absorption or breaking of their
peduncles, and are then found loose in the joint (No. 692a).

Changes in the tissues around the jont,

Formation of nodular fattened osteophytes in the liga-
ments, periosteum, tendons, and even in the muscles around
the joint.

Case & 669a.—Humerus and scapula, showing to an extreme
extent the changes which take place as a result of osteo-arthritis.
The glenocid cavity of the scapula is convex at its lower part,
whilst the upper portion is deeply grooved and its margin is
“lipped.” There is a considerable deposit of fresh material around
the coracoid and acromion processes. The surface of the bone is
polished and devoid of cartilage. The head of the humerus is
enormously increased in size by a deposit of new bone, but is
hollowed out so as to articulate with the convex glenoid surface.
Like the scapula, the articulating surface is burnished and devoid
of cartilage. In both bones the new deposit appears in the form
of small gravel-like bodies. The capsule was much thickened, and
containednumerous osteophytes, which were also present to a very
considerable extent in the neighbouring muscles. See also Uase G.
696.

The changes in the neighbouring burs@e appear to be
identical with those which have already been described as
oceurring in cases of tubercular synovitis (see page 155).

OSTEO-ARTHRITIS IN DIFFERENT JOINTS.

The characteristic appearances of osteo-arthritis, depen-
dent upon the movement peculiar to the respective joints,
should next be studied.

The hip-joint,
The characteristic appearances in the hip-joint consist in :
(i.) Flattening and widening of the head of the femur
with absorption of its neck (Case G. 681); (ii.) deepening or
widening of the acetabulum (Case G. 682); (iii.) destruction
of the ligamentum teres (No. 674).
11—2
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The absorption of the neck of the femur has been mis-
taken for bony union following intra-capsular fracture (No.
676). It may generally be distinguished from fracture by
the “ lipping,” and by the porcelaineous appearance of the
articular surface of the head, which often presents a remark-
able worm-eaten appearance. The abundant nodular osteo-
phytes around the joint, and the absence of any marked
line of union, such as is commonly present after fracture, are
also characteristic appearances.

The shortening of the limb which is so often found in aged
people after falls, and which has been ascribed to intra-cap-
sular fracture, is more probably due in many cases to the
absorption of the neck of the bone, the result of chronic
osteo-arthritis which has escaped notice previous to the
accident,

Case G. 681,—The bones of the hip-joints of a man aged seventy-
one, exhibiting nearly symmetrical changes of structure, the effects
of osteo-arthritis. There isan irregularand very abundant deposit
of osseous substance (*lipping”) around the margins of the
acetabula and upon the borders of the heads and necks of the
femora. Both the width and the depth of the acetabula are thus
greatly increased ; their articular surfaces, as well as those of the
femora, are hard and rough, and a portion of the head of one femur,
with the corresponding surface of the acetabulum, is polished and
ivory-like. See also Case G. 678, 680, 682, 683, and 686.

Case G&. 684.—Sections of the bones of a hip-joint, in which the
depth of the acetabulum is increased by the deposit of osseous
matter around its margin. Its articular surface, and that of the
head of the femur, have been absorbed, and the bony surfaces
exposed are hard, perforated, and in a few parts polished. A
formation of new bone round the margin of the head of the femur
corresponds with that on the margin of the acetabulum. See also
Nos. 666,674, and 675. \

Compare these specimens with those of nlceration following
tubercular synovitis (Nos. 570, 570a, and 571).

The shoulder-jomndt.

The characteristic appearances in the shoulder are :
(i.) Flattening and enlargement of the articular surface of
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the head of the humerus ; (ii.) enlargement and deepening
of the glenoid cavity; (iii.) destruction or displacement of
the biceps tendon. See Nos. 704 and 705.

Osteo-arthritis of the shoulder-joint has been mistaken
for old dislocation of the shoulder; it may generally be dis-
tinguished from the latter by the osteophytes around, and
by the polished appearance of the articular surfaces.

Case G. 669.—The bones of both the shoulder-joints of an adult.
In each joint there has been ulceration, or such absorption as occurs
in osteo-arthritis, of the articular surfaces of the head of the
humerus and glenoid cavity. The heads of the humeri are flattened
and enlarged by growths of bone around their borders ; and the
glenoid cavities, enlarged in a corresponding degree and deepened,
extend backwards and inwards to the bases of the spines of the
scapulee, The articular surfaces thus enlarged are mutually
adapted, and are hardened, perforated, and in some parts polished
and ivory-like, The changes of structure are symmetrical, except
in that the articular surfaces of the right shoulder-joint are more
extensively polished than those of the left. See also Case G. 667,
6692, 669b, 669¢, and 670a.

Case G. 670.—A scapula and the upper part of a humerus diseased
in the same manner as the preparation in Case G. 706. The borders
of the acromion are thickened and beset by nodules of new bone. A
small portion of its inferior surface, indurated and polished, was
adapted to a similar surface on the upper part of the head and the
great tubercle of the humerus. Around the head of the humerus
and on its tuberosities there are deposits of bone similar to those
on the borders of the acromion,

Case G. 706.—A humerus and a scapula. There is a deposit of
bone upon the end of the acromion, presenting an excavation on its
under surface. The great tuberosity of the humerus presents a
convex surface, which appears to have been adapted to, and to have
moved in, the concavity on the under part of the acromion,

It is probable that these changes followed the destruction of the
tendon of the biceps muscle, either by disease or by accidental

rupture,
The knee-joint.

The characteristic appearances in the knee-joint are :
(i.) The inclination of the femur and tibia inwards : (i1.)
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the displacement of the patella outwards, so that it rests
upon the outer condyle of the femur; (iii.) the vertical
grooving of the patella and corresponding surface of the
condyle of the femur; (iv.) the destruction of the ecrucial

ligaments.

Case (. 698.—Bones of two knee-joints. There has been a
deposit of new bone around the articular surfaces of both the femur
and the patella. The patelle, displaced outwards, have been
adapted to the outer condyles; and their articular cartilages
having been completely removed, the opposite surfaces of the bone
have been absorbed in regular and mutually adapted grooves, and
are hardened, polished, and ivory-like.

693.—The articular surfaces of a knee-joint, showing the changes
consequent upon osteo-arthritis. From a man, aged 35, who had
symptoms of the disease for three years. The synovial fringes are
much hypertrophied. The osteophytes at the anterior border of
the tibia are well seen. The cartilages are eroded, and the bones
are bare and worn.

693a.—Portions of a knee-joint from a case of osteo-arthritis,
with numerous growths upon the internal surface of the synovial
membrane. Most of the growths consist of fringes of slender and
leaf-like processes of a soft fibrous structure ; others are firmer,
and approach to cartilage in their character, and one 1s a flattened
nodular growth of bone covered by a thin membrane. The
articular cartilage are scarred and undergoing fibrillation. See also
Nos. 594, 690, 690a, 690b, 691, 691a, 692a, 692b, 633, and 696a.

A cast of the appearances presented by a knee affected with
osteo-arthritis is to be seen in Cast No. 20a.

~ The elbow-joint.

The characteristic appearances in the elbow-joint are well
seen in the following specimens:

Case @. 671.—A humerus, radius, and ulna. In consequence of
chronic disease of the elbow-joint, the forearm appears to have been
for a long time nearly fixed in a position of extreme flexion, with
the hand in extreme pronation. The articular surface of the
humerus is much deformed ; the internal condyle is reduced in size
and pointed ; the trochlear cavity is mearly obliterated ; the
greater part of the articular cartilage was removed ; the external
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condyle has a part of its surface hardened and polished ; and
nodules of new bone have been deposited around the borders of
the articular surface.

The outer division of the greater sigmoid cavity of the ulna is
hard, polished, and superficially grooved ; the inner division is soft
and rough, as if it had been deeply ulcerated. The lesser sigmoid
cavity is obliterated ; and just below its place there is a large and
deep pit in which the tubercle of the radius rested. The head of
the radius is directed backwards from the shaft. The articular
surface has lost its cartilage, and new bone is deposited around a
great part of its border. The anterior border of the head of the
radius, which rested on the front of the external condyle of the
humerus, has formed a wide and slightly concave surface, which is
covered by hard polished bone, like that on the surface of the
condyle itself,

The lower ends of the shafts of the radius and ulna are healthy.
See also Nos. 672, 673a, 673b, and 673c.

The temporo-mazillary joint.
See Nos. 664, 665, and Case &. 551.

The articulations of the spine.
Case C. 1089b, Case H. 1089a.—Lumbar vertebrz with osteo-

arthritis, more especally of their articular processes.
The jownts of the great toe.

699.—The bones of the great toes of an old person, showing the
effects of osteo-arthritis.

The hands.

Casts of the deformities in the hands produced by osteo-arthritis
are preserved in the Cast No 20h.

Suppuration in osteo-arthritis,

In a certain small proportion of cases suppuration takes
placein jointsaffected with osteo-arthritis, In these in stances,

huwe?rer,Ft appears that the disease is associated with other
constitutional joint affections, as in—

Case G. l_iﬁ‘ﬂc.—The shoulder-joint from a case of suppurating
osteo-arthritis, The articular extremities of the bones are devoid
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of cartilage, and present the appearances characteristic of osteo-
arthritis in an advanced stage. From a man aged twenty-five, who
bad an abscess round the shoulder-joint which had been re-
peatedly opened. His wrist was excised three and a half years
before death for strumous disease.,

CHARCOT’'S DISEASE, OR TABETIC ARTHRO-
PATHY.,

Charcot’s disease as it is seen in this country somewhat
resembles osteo-arthritis. It occurs in patients who are
affected with locomotor ataxy, and appears to result from
trophic changes occurring in the joints. The pathological
changes consist in erosion of the cartilages; softening of the
ligaments ; disappearance of the articular surfaces and often
of the contiguous portions of the shaft of the bone, with
alteration in the relative positions of the remaining articular
surfaces ; thickening, and at times pouching, of the synovial
membrane, and the formation of osteophytes. The changes
may affect one joint only, or they may occur successively in
several joints. The cases differ from ordinary osteo-arthritis
in the fact that the changes are much more advanced, and
that they take place rapidly, whilst there is not the same
“lipping,” and eburnation is absent.

Good examples of the disease as it oceurs in the knee are

to be seen 1n:

691b.—A right knee-joint affected with Charcot’s disease, from
a patient aged 50 who had locomotor ataxy.

The joint is very much enlarged. The enlargement is due to a
thickening and development of the various folds and processes of
the synovial membrane, and to an alteration in the shape of the
bones. When first opened, the joint contained a considerable
quantity of thin pus.

The lower end of the femur and the head of the tibia have under-
gone remarkable alterations in shape. The external condyle of the
femur has almost disappeared, its place being apparently taken by
two irregular nodules of bone, together about the size of a horse-
chestnut, lying in the thickened synovial membrane. The internal
condyle is remarkably enlarged, being much flattened from sidel to
gide. Near its inner and upper surface is a marked projection
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cansed by the growing out of the bone, and immediately beneath it
is a groove formed by the friction of the opposed surface of the
head of the tibia. The shape of the lower end of the femur
resembles an enormously enlarged external malleolus, At the
posterior surface of the internal condyle is a large nodular n.ut-
growth of bone, This latter outgrowth fits into a curraspandlpg
cup-shaped surface, formed by an outgrowth from the posterior
surface of the tibia, ;

The tibia has undergone a compensatory alteration. The inner
part of the head seems to have been rubbed away by the inner
surface of the condyle, whilst the outer side of the head takes the
place of the wasted external condyle of the femur. To such an
extent has this occurred, that the plane of the tibio-femoral
articulation, instead of being horizontal, is almost vertical ; whilst
the only part of the bones which could serve as a support in stand-
ing is the ridge on the femur and the surface on the tibia which
corresponded with it.

The patella has undergone less alteration than the other bones,
but is irregular in outline. Its articular surface is covered with
cartilage in an advanced stage of degeneration, whilst the bone on
this aspeet is irregular and pitted.

The cartilage has almost completely disappeared from the
articular surfaces of the tibia and femur, though patches remain on
both bones. The portions of cartilage thus left have undergone
fibrous degeneration,

The bone covering the articular surfaces of the tibia and femur
1s smooth and hard ; it forms a continuous layer, but it has dis-
appeared in other parts, and the bone is also pitted and irregular,
the cancellous tissue being exposed as in caries,

The development of osteophytes in the soft tissues surrounding
the joint has taken place to a remarkable extent.

The osteophytes are infiltrated in the tissues around the liga-
mentum patelle and in various parts of the synovial membrane ;
they are especially well marked in that portion which covers in and
protects the lower edge of the elongated condyle. The edge of the
head' of the tibia is covered by the overhanging and irregular
ridges of bone which are so common in museum specimens of osteo-
arthritis. :

The inner surface of the synovial membrane has developed
villous outgrowths, some of which are calcareous, whilst others are

still soft, of the kind ordinarily found in cases of “osteo-
arthritis.”
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; 'Z!‘he shaft of the femur four inches above the condyles, and the
tibia at about the same distance below its head, appear to be in all
respects normal.

_ Casts of the knee are preserved in Serieslvi., No. 20¢, and draw-
ings in Series lvii., Nos. 45g—i. A section of the cartilage is
preserved in Series lv., No. 53h.

691c.—The right knee-joint affected with Charcot’s disease, from
a patient who had locomotor ataxy. :
~ The synovial membrane is everywhere thickened and pulpy, and
1s in some parts papillated The cartilage of the condyles is
ulcerated, the ulceration being most marked upon the inner side.
On the bones-are small pearly concretions like sago grains. The
articular surface of the patella is completely covered by thickened
synovial membrane,

The whole of the posterior surface of the upper end of the tibia
for a depth of three inches is worn away in such a manner as to
allow of the dislocation of the bone forwards upon the femur, and
a new articulating surface has been formed upon the eroded
portion, partly by a moulding of this sarface, and partly by the
growth of osteophytic processes. A portion of the lower surface
of this new articulating cavity is formed by the posterior part of
the original articular surface of the head of the tibia, which baving
been apparently andermined, appears to have slipped down bodily,
letting the femur fall, so to speak, and carrying with it a part of
the external semilunar cartilage. This part of the original joint
surface has, therefore, taken up a vertical instead of a horizontal
position,

The posterior crucial ligament, with a’ portion of the external
semilunar cartilage, remains attached to the femur.

The anterior crucial ligament retains its normal connection with
the tibia, but it has lost its attachment to the femur, and is
connected above with the thickened tissue surrounding the patella.

The margins of the articulating surfaces of the femur and tibia
are “lipped” by slightly projecting outgrowths.

A drawing of this joint is preserved in Series lvii., No. 451.

691d.—The left knee-joint from the same patient as the pre-
ceding. The synovial membrane is vascular and papilluth, the
portion below the patella being pulpy. The cartilage covering the
internal condyle is ulcerated at one spot. It is thickened, and
is clearly undergoing fibrons degeneration over its w!‘.mle extent,
although it still retains its polished surface. The cartilage cover-
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ing the external condyle is thickened, except at one part, where
it is worn away, leaving dense eburnated bone. 'I:ha edges of
the articulating surfaces of the condyles are ‘‘lipped.” Th.e
semilunar cartilages are intact. The anterior crucial ligament 1s
pulpy, and in part eroded ; the posterior is also acfter}ed. ‘The
patella is “lipped ”; it is covered by cartilage undergnu}g pulpy
degeneration, It is not overgrown by thickened synovial mem-
brane, The articular surfaces of the head of the tibia are bare
of cartilage. The external surface is undergoing erosion at the
point at which it is opposed by the eroded surface of the ex-
ternal condyle of the femur. All the soft tissues are more or less

thickened, pulpy, and degenerated.
A drawing of this joint is preserved in Series lvii., No. 45m.

GOUTY ARTHRITIS.

After a patient has suffered from a few attacks of gout,
and the disease has become chronie, a characteristic chalky-
looking material is deposited in the articular cartilages, liga-
ments, and synovial membrane of the affected joints, and
after some time in the connective tissue around. This
chalky material consists of urate of soda deposited in the
form of acicular crystals in the matrix about and around the
cartilage capsules and in the interspaces of the connective-
tissue ; it is at first soft, like mortar, but ultimately assumes
a hard and chalky appearance. The white masses, so com-
mon about the knuckles (chalk stones), are produced in this
way. Gouty arthritis, unlike osteo-arthritis, is principally
confined to the smaller joints, and especially attacks the
great toe.

709b.—An astragalus, with the external and internal malleoli of
the fibula and tibia. The articular surfaces of the bones are coated
with an unusually extensive deposit of urate of soda. The speci-
men was obtained from a subject brought in for dissection. Many of
the other joints were equally affected. See also Nos. 708, 710, 711.

In some instances gouty arthritis terminates in destruction
of the joint, accompanied by ulceration of the articular
surfaces of the bones.
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700.—The bones of a great toe, in which, in consequence of gout,
the articular surfaces of the metatarsal bone and first phalanx are
in great part destroyed.

Acute suppuration may ocecur in gouty joints, though it is
of very rare occurrence. An example follows in—

711b.—Section through a knee-joint, from a gouty patient in
whom acute suppuration had taken place. The bones are bare of
cartilage, rarefied, and superficially ulcerated, without any marked
eburnation or “lipping.” The crucial ligaments are gone, the
synovial membrane is thick, soft, and in parts destroyed by the

suppuration. From a man aged forty-nine, who had suffered for
seventeen years from gout.

As a result of the changes produced by gouty arthritis,
bony anchylosis of the adjacent articular surfaces sometimes
oceurs.

645a.—The right hand of a woman which during life exhibited a
marked instance of *“Heberden's nodes.” The terminal phalanges
are united by bony anchylosis. The two distal phalanges: of the
fourth finger have been divided longitudinally to show how com-
plete has been the synostosis. In the neighbourhood of the joints
deposits of urates can still beseen ; these deposits were much more
abundant before the maceration,

From a woman aged sixty-three, who died of cancer of the gall-
bladder. During life it was recorded that * the joints of the fingers,
and especially of those of the right thumb, have well-marked
Heberden’s nodes. These nodes appear to be simply exaggerations
of the normal prominences of the phalanges. The joints between
the two last phalanges of the index and middle fingers of the right
hand, and the same joint in the left hand, are anchylosed. The
joints of the metatarso-phalangeal joints of both grea’E toes were
somewhat enlarged and glazed. There were no tophi, nor was
there any rheumatic or gouty history in the family of the patient.

Sir Dyce Duckworth, when showing the hand before the British
Medical Association at Belfast, stated that it was taken from the
body of a woman who presented marked examples of Heberden's
nodes, believed to be rheumatic during life, but sh?wn to be, as he
believed, solely due to the gouty and uratic diathesis,

Heberden's nodes are well seen in Cast No. 23b.
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SYPHILITIC DISEASE OF JOINTS.

Syphilis may affect the joints, giving rise to a chronic
synovitis during the secondary stage of the disease; or to
gummatous deposits in the synovial membrane and perios-
teum about the articular ends, during the tertiary stage.

567a.—Syphilitic disease of the knee-joint. A gummatous
deposit has taken place all round the lower portion of the femur
beneath the muscles. These deposits have involved the upper and
outer part of the synovial membrane, and have projected into the
joint in the form of ragged ulcerated lumps and fringes. The
lower portion of the femur is denuded of its periosteum. A glass
rod has been passed behind the gummatous growth into the joint.
The joint when it was first opened contained several masses of dark
grumous material,

From a man aged twenty-four, who contracted syphilis three years
before his death, Gummata were found in the brain and on the face.

HAMOPHILIA OF THE JOINTS.

Heemophilia is a condition in which bleeding is prone to
occur spontaneously or on very slight provocation. The
joints in this disease sometimes exhibit the changes which
are well seen in the following specimens.

740a.—The knee and ankle joints from a boy who was a
*‘ bleeder,” and who died, as the result of a cut in the lip, from
continuous h@morrhage. The synovial membrane is coloured by
blood which has been effused into the joint-cavity, and in the
knee there has been fibrous anchylosis between the patella and
femur. The patient had frequently had swellings of the joints,
sometimes as the result of an injury, sometimes without any definite
Ciluse.

Drawings of the joints in their recent condition are preserved
in Series lvii., No. 45a.

‘ _'?4(11}, 740c, 740d.—The right and left knee-joints and right ankle-
joint from a case of heemophilia. The ankle-joint (No. 740d) is the
}east affected ; the synovial membrane is slightly tinged, but there
s no structural change in the articulation. When fresh, the joint
contained some fresh dark blood, and a small clot. In the left knee
(No. 740¢) traces of effused blood are visible in the russet-brown
staining of the lining membrane, The joint contained no blood-
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clot. The cartiiages are pearly white. At the under surface of
the external femoral condyle, where it meets the pressure of the
tibia, the cartilage is worn thin and is granular overa space half an
inch in diameter., The ligaments are unaltered. The connective
tissue of the right knee (No. 740b) is deeply stained of a brown
colour, and the changes in the cartilages are farther advanced than
in the preceding joints. The cartilage is deficient at the points
where the pressure was greatest, and a formation of bone thinly
covered by cartilage has taken place at the periphery of the joint.
About the centre of the under surface of each femoral condyle the
cartilage is thin, worn, and rough. It is fissured in various direc-
tions and laminated, and has so far lost its attachment to the bone,
that a knife can be passed beneath it here and there for a distance
of a third of an inch. The edges of the partially detached cartilage
are seen when raised to be ragged and fibrous, and are split into
layers, as in a case of osteo-arthritis. Around each condyle
was a prominent lip of bone, somewhat nodular, and covered by
cartilage, Microscopic examination of the cartilage showed a
fibroid degeneration of the hyaline matrix, with multiplication of
the cells and breaking-up of the capsules. The minute, like the °
grosser changes, bore a marked resemblance to the alterations
which take place in osteo-arthritis.

The specimens were obtained from a hoy aged thirteen, who died
from epistaxis. He had twice bled previously—once from a small
wound on his tongue, and a second time after the extraction of a
tooth. He had frequently suffered from painful swellings of his
joints and he bruised easily. A brother died of epistaxis. A
section of the articular cartilage is preserved in Series 1v., No. 53g.

ANCHYLOSIS, OR STIFF-JOINT.

Anchylosis may be divided into the spurious or false, the
fibrous or ligamentous, and the bony or true.

SpuRrIOUS ANCHYLOSIS.

Spurious anchylosis is the term applied to a ﬁx.ed condition
of joint depending upon rigidity of the surrounding ]111{15{31.{45.
the contraction of cicatrices following burns, tl:‘m shrinking
of the capsule and synovial membrane, from disease of the

joint, ete.
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629.— A knee-joint, in which anchylosis has been effected by
inflammatory thickening of the synovial membrane. A portion of
the adherent synovial membrane is reflected -from the front of the
joint. The tibia and fibula have been drawn backwards and out-
wards under the femur.

Fisrovus or LIGAMENTOUS ANCHYLOSIS.

Fibrous or ligamentous anchylosis is the union of the
articular surfaces of the bone by fibrous tissue. It may be
the result of joint-disease, as already described, or of keeping
a joint in a long-continued state of rest, in which latter case
the synovial fluid is no longer secreted, the synovial mem-
brane loses its smooth polished appearance and becomes dry
and fibrous, the cartilages atrophy and disappear, and the
bones unite by fibrous tissue.

Fibrous anchylosis, after existing some time, nearly always
terminates in osseous anchylosis.

631.— A knee-joint, in which, during the course of long-continued
disease, the tibia has been dislocated backwards and outwards.
Firm anchylosis by fibrous tissue has taken place between the inner

half of the upper surface of the tibia and the condyles of the
femur,

Boxy ANCHYLOSIS.

Bony anchylosis, as just stated, is a further stage of the
fibrous. The articular surfaces may be united evenly and
uniformly by bone, by irregular ridges of hone, or partly by
bone and partly by fibrous tissue. Union may take place
with the articular surfaces in contact with each other, either
in a straight position or at different angles, or it may occur
‘with one of the articular surfaces dislocated from the other.

Case G. 649.—The bones of a hip-joint, in which the head of

the femur rests partly on the acetabulum and partly on the ilium,

and in this situation has become firmly and smoothly united by
bone.

Case G. 650.—Section of the bones of a hip-joint, exhibiting
complete osseous union of the head of the femur with the aceta-
bulum, Their walls and cancellous tissues have coalesced, and are
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uninterruptedly continuous. The femur is fixed in extreme
flexion.

Case G.654.—The bones of a hip-joint, exhibiting an osseous
anchylosis of the head of the femur to the ilium, similar to that
_shown in the preceding specimen. A thin band of bone, half an
inch wide, is extended between the trochanter major and the upper
part of the tuberosity of the ischium.

Case G. 640.—A scapula and humerus united by bone. The
head of the humerus has disappeared, and the upper part of the
shaft is fixed by an irregular growth of bone to the remains of
the glenoid cavity and the base of the coracoid process,

Case G. 641.—The bones of an elbow-joint, in which all the
articular surfaces are united and surrounded by bone. The joint
18 in a half-bent position.

Case @. 642.—Section of the bones of an elbow-joint, in which
ti; ere 18 complete osseous anchylosis between the humerus and the
ulna.

Case G. 644.—The bones of the carpus, with complete osseous
union of their several articular surfaces. See also Nos. 650c, 657h,

and 659a.
LOOSE BODIES IN JOINTS.

Loose bodies are not unfrequently met with in the larger
articulations, especially in the knee. They generally exist
singly, but as many as four hundred and fifteen have been
found in one joint; in size they vary from that of a millet-
seed to that of a chestnut; in structure they are usually
cartilaginous or fibro-cartilaginous, occasionally fibrinous or
fatty. Specks of bone are frequently found in the carti-
laginous bodies. They may be formed in several ways.

lst. By the development of little masses of cartilage in
the synovial fringes, and the subsequent detachment of such
masses by the absorption or breaking of the narrow bases
of the fringes by which they were attached to the synovial
membrane. This is often the case in osteo-arthritis.

692b.— The lower portion of the femur with the patella, showing
the changes which result from osteo-arthritis. There is consider-
able lipping of the bones, and the articular cartilage has almost
disappeared from the patella and the internal condyle of the
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femur, In the intercondylar motch is a pendulous ecchondrosis,
which has a smaller nodule lying by its side.

693a.— Portions of a knee-joint from a case of osteo-arthritis,
with various growths upon the internal surface of the synovial
membrane. Most of the growths consist of fringes of slender and
leaf-like processes of a soft fibrous structure ; others are firmer,
and approach to cartilage in their character, and one is a flattened,
nodular growth of bone covered by a thin membrane. The
articular cartilages are scarred, and undergoing fibrillation. Sce
also Nos. 717, 718, 719, 720, and 723.

712.—Portion of an elbow-joint, in which there are several
cartilaginous growths from the internal surface of the capsule,
immediately above the olecranon. Two of these are closely
attached to the capsule. A third is attached to it by a round and
thin pedicle, apparently formed by the synovial membrane.. One
portion of ecartilaginous substance, which was found loose in the
joint, is at the bottom of the bottle.

720a.—Four hundred and fifteen loose cartilages removed by
operation from the knee-joint. They are all of irregular shape,
with nodulated, uneven surfaces, and vary in size from a swan-shot
to an almond, by far the larger number being midway between
these two sizes ; the largest and the smallest are suspended at the
top of the bottle. They are none of them pedunculated, and were
‘not attached to the synovial membrane, Three of them may be
seen to be very nearly divided into two separate portions, which
yet remain united by a thin band ; none of the others presented a
similar appearance. A cut section is smooth and homogeneous,
and a microscopical examination showed that they consisted of
hyaline cartilage.

From a man aged thirty-one, who had had four attacks of
rhenmatic fever, while for six years past the knee-join: had been
painful and swollen. At the time of the operation the synovial
membrane was seen to be rough and vascular like granulation
tissue, but there were no appearances of pedunculated growths,
An amputation through the thigh was subsequently performed.

723a. — A loose body removed from the knee-joint. It is
irregular in shape, and closely resembles the osteophytes which
oceur in the course of osteo-arthritis, The body is roughly pitted

on one side, but is smoother and nodulated upon the opposite
surface,

12
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2nd. By a thickening and hypertrophy of the synovial
fringes.

712¢.—Loose bodies removed from the knee-joint. The bodies
are synovial fringes thickened with caseating inflammatory material.

drd. By the extravasation and subsequent organization

of blood in a synovial fringe, detachment afterwards
occurring.

716b.—A loose b-::-d;,r removed from the knee-joint of a gentleman
who received an injury to his knee whilst playing football. It was
attached by a very slight pedicle to the synovial membrane, Tt is
about the size of an almond, and consists of organized blood-clot
enclosed in a synovial tuft.

4th. By “ the breaking off or shedding into the cavity of
the joint of a portion of proper articular cartilage, together
with a layer, more or less substantial, of the adjacent
bone” (Marsh). Professor Humphry has thrown great
doubts upon this mode of formation, although the following
specimen appears to bear out Mr. Marsh’s statement.

721.—Two portions of cartilage, removed from the knee-joints
of alad eighteen years old. They are almost exactly alike in form
and size, each resembling such a piece of cartilage as might be
obtained by removing that which covers the posterior surface of
one of the condyles of a femur ; and each, as such a piece would
be, is smooth and polished on its convex, and rough on its concave,
surface.

““The arrangement of the cells in the cartilage in both
these specimens is precisely similar to that of articular or
encrusting cartilage” (Marsh).

oth. By the precipitation or coagulation of the synovia.

No specimen,

6th. By the organization of inflammatory exudations
from the synovial membrane.

No specimen.

7th. By the separation of some of the intrinsic cartilages
of the joint.

721a.—A portion of fibro-cartilage which was removed from the
knes-joint by an incision carried along the inner side of the knee.

4
¥
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The piece of cartilage measures five-eighths of an inch in length,
and one-eighth in thickness. It was firmly attached by one of its
ends, and probably formed a portion of the internal semilunar
cartilage.

From a man aged twenty-five, who had felt occasional pain and
weakness in his left knee for about a year. A month before
admission to the hospital, he first noticed a loose body on the inner
side of the joint. He bad more than once wrenched it severely at

football and at ericket.
TREATMENT OF JOINT DISEASE BY EXCISION.

Most of the following specimens, which have been selected
to illustrate excisions of the joints, merely consist of the
excised articular ends of the bones, and have already been
referred to under ¢ Ulceration.” They will, therefore,
receive no further description here.

FEwcision of the head of the humerus.

724 —The upper part of a humerus excised for the remedy of
disease in it and in the shoulder-joint.

096a.—The head of the right humerus, removed by the operation
of excision. The cartilage over the whole articular surface is
ulcerated, and at one spot there is a deep carious hole in the bone,
The ligaments were completely softened.

From an unmarried woman aged thirty, who had observed some
stiffness of the right shoulder-joint for ten years. For two years
she had a sinus on the outer side of her right arm.

Excision of the elbow-joint.

725.—The elbow of a girl, aged twenty. The joint was excised
for strumous disease ten months previous to the removal of the
limb. The girl came to the hospital seven months afterwards.
The arm was useless, the forearm falling when not supported,
The fingers were stiff, and their motions all but lost. The thumb
could be moved with tolerable precision. The sensation of the
inner part of the limb was impaired, and the entire limb was colder
than its fellow. It was also manifestly smaller, and was just an
inch shorter,

The parts around the joint seemed sound. The eicatrix
-_{H-shﬂ.ped} was soundly healed, and the limb could be moved
In any direction without pain or any evidence of roughened bone

12—2
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within.. After three months’ perfect rest on a splint, with great
attention to the general health, as no improvement took place, the
limb was removed.

The muscles around the joint were firm, of good colour, and not
evidently smaller than in health. The biceps and brachialis anticus
were natural at theirinsertion ; they had contracted new adhesions.
The triceps was adherent to the lowest remaining portion of the
humerus, especially on the outer side, and its tendon could be
traced on to the ulna. This muscle, unlike its antagonists, was
pale and wasted, with much fat between the fasciculi,

- The extremities of the bones were surrounded by a tough,
firm capsule, most marked anteriorly. The capsule was much
strengthened by a thick fibrous cord, extending from the internal
condyloid ridge to the coronoid process of the ulna, and the flexor
muscles had in part their origin from it.

The ulnar nerve could be traced to the internal condyle, but no
further, the nerve there blending with tough, matted, fibrous
tissue. An inch above this point there was an appearance, but not
a satisfactory one, of a continuation of the nerve.

The capsule, when opened in front and turned back, was found
composed of dense fibrous tissue attached to the margins of the
divided bones. Its surface in places was smooth and glistening.
There was no fluid of any kind within,

The cut surface of the humerus was covered everywhere with
fibrous bands passing into the capsule. This was more apparent
behind than in front ; the cut surface of the radius was covered
with some thin; delicate fibres running into the capsule at the
margins of the bone. These, when removed, showed the cancellous
tissue imperfectly walled in. The surface of the ulna, however,
was merely covered with a thin smooth layer, and, except at the
margins, had no attachment to the capsules. Here the extremity
of the bone had been covered with a continuous layer of new
osseous tissue. There were no bands of fibres which could be
traced running from the bones of the forearm to the humerus,
other than those of the capsules which enclosed them externally.
See also Nos. 673¢, 726, and 727.

725a.—A section through the left elbow, from a case in which
excision of the joint had been performed four years previously.
The ends of the bones are connected by bands of dense fibrous
tissue. The radius and ulna are dislocated forwards upon the

humerus. "
From a man aged forty-one, who had a freely movable joint.
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Ercision of the wrist.

728.—The wrist of a man aged twenty-eight, from which eight
years previously the greater number of the carpal bones was
removed on account of tubercular disease of the joint. The
hand retained very considerable power of flexion and extension
until the man’s death from phthisis.

With the exception of the trapezium, pisiform, unciform, and
part of the cuneiform bones, the carpal bones have been removed.
The metacarpal bones have become adapted to the radius and ulna,
and united to them by dense fibrous tissue, admitting of some
motion at the part. This union has been divided. The remaining
bones seem healthy.

Ezcision of the head of the femur.

730, 731.— Portions of hone removed in operations for excision
of the head of the femur,

Ezcision of the lnee-joint.

732.—A knee-joint, on which the operation of excision had been
performed.

733.—A knee-joint, on which the operation of excision had been
performed a considerable time before death. The man was able to
walk well with the limb.

737.—A section of the bones of a knee on which excision had
been performed. The femur and tibia, where they lie in contact,
are firmly united by bone. A large sequestrum lies loose in a
cavity in the upper end of the tibia. From a boy aged fourteen
years, whose joint was excised on account of tubercular disease.
After the operation, as the knee remained large and there were
many sinuses discharging pus, amputation was performed. See
also Nos. 736 and 738.

_ 739.—Parts removed in an operation for excision of the knee-
joint. 1In flexing the leg whilst opening the articulations the
epiphysis of the femur snapped across. The line of separation is
seen,in the preparation. The specimen also shows the relation of
the articular surfaces modified by the hackward displacement of
the tibia. The patient, a boy aged nine, recovered favourably.

‘ _?35. —The specimen is one of unsuecessful excision of the knee.
joint, from a boy aged five years, Amputation of the thigh was
perf?rmed five months after excision. The lower end of the femur
considerably overlaps the tibia, and absorption of the bones has
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occurred where they are in contact. Both soft and bard parts
appeared healthy, but there is no formation of callus between the
bones.

657a.— A section through the right knee-joint. Execision had
been performed eight months previously. There is complete bony
union of the tibia and femur. The ivory pegs which were used at
the time of the operation to fix the two bones together are seen to
be vascularized from the neighbouring cancellous tissue; in the
one which has been divided longitadinally, some amount of ab-
sorption has taken place, and it is so completely continnous with
the bones as to form an integral portion of them. From a man
aged twenty-two, who had bony anchylosis of the right hip, knee,
and ankle, after an attack of rheumatic fever five and a half years
before his death. Excision of the right ankle was performed on
January 14, excision of the right knee on Februoary 19, and division
of the right femur in its upper third on July 16. The patient
died of amyloid disease on October 23 in the same year. On
admission to the hospital he had a mitral murmur, but at the
autopsy the heart was found to be normal. See also Nos. 637b,
732a, 734a, 738.

FErcision of the anlkle.
659a.—A section through the right tibia and ankle-joint. There
is complete bony anchylosis between the tibia and astragalus, and

between the astragalus and os caleis. All the bones are much
atrophied from disuse. From the same case as No. 657a.

ANCHYLOSIS AFTER EXCISION OF J OINTS.

In the knee and hip bony anchylosis with the limb in a
straight position is the best result which can be obtained.
No. 657a is almost an ideal termination for a case of disease
of the knee-joint which has rendered excision necessary.
In the elbow, on the other hand, fibrous union is desired.
Failure of bony anchylosis, after excision of the knee, may
be due to the leg not having been kept at rest; to a.con-
tinuance of the inflammatory process in the bones (No. 736),
or to necrosis having occurred (No. 738).



SECTION IV.
INJURIES OF JOINTS.
DISLOCATIONS.
GENERAL PATHOLOGY.

A pisnocATioN has been defined as the removal of the
articular surface of a bone from the part with which it
18 na.tumlly 1n contact.

VARIETIES.

Dislocations may be divided into :

I. The congenital, in which the displacement is the result
of some congenital malformation of the articular surfaces of
the dislocated bones.

I1. The spontaneous, in which the displacement is the
result of disease.

III. The aceidental, in which the displacement is the
result either of external violence or of sudden excessive
muscular action. ‘

The congenital, of which good examples are to be seen
in the hips, Case H. 1050 and in 1050a, and the spon-
taneous, which will be found treated of under diseases of the
joints (p. 1563), will not be further referred to here.

The accidental may be divided into the Simple, in which
the articular surfaces are merely displaced, and the Com-
pound, in which the displacement is accompanied by a
wound of the integument communicating with the joint.



184 INJURIES OF FOINTS.

SIMPLE DISLOCATIONS,
STATE OF THE PARTS,

The injuries sustained by the joints and surrounding
tissues in dislocations may be very extensive or but very
slight. = Some of the following are generally observed.

The articular surfaces are either partially or completely
displaced, the former condition more often occurring in the
hinge, the latter in the ball-and-socket joints.

When the displacement is complete, the end of the
displaced bone may be found in the situation in which
1t was driven by the force that produced the displacement,
1.e., commonly opposite a rent in the capsular ligament
through which it was forced ; or it may be found occupying
a position removed from that to which it was primarily dis-
placed, 7.e., at some distance from the rent in the capsular
ligament, having been drawn into such a secondary situa-
tion by the subsequent action of the muscles attached to it.

The ligaments are usually either stretched or torn. The
capsular ligament and synovial membrane commonly pre-
sent a ragged or slit-like aperture at one spot, through
which the end of the bone has escaped (Nos. 1051a and
1037) ; in partial dislocations (Nos. 1019 and 1019a), how-
ever, the capsule has been found entire.

The inter-articular cartilages, when present, are lacerated
or displaced.

The muscles are tightly stretched over the joint (No. 1045),
or torn (No. 1036), and in the living they are generally
spasmodically contracted.

The arteries are compressed, or occasionally ruptured.

The nerves (No. 1041) are stretched, pressed upon, or torn.

The skin over the joint is frequently stretched ; in cases
of direct violence it is often bruised, grazed, or cut.

Blood, moreover, in varying quantities is effused among
the above-mentioned tissues.

Dislocations are frequently complicated by fracture of one
or more of the bones entering into the affected joint.
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1037.—A hip-joint, in which dislocation of the femur ocuurrei:'l a
week before death. At the back part of the joint a wide laceration
of the capsule is seen, which was made by the head of the femur in
its dislocation from the acetabulum. .

1036.—Notice the lacerated ligamentum teres and obturator in-
ternus musele in this specimen. See also No. 1039. |

1040.—A hip-joint, in which a dislocation of the femur, upon
the sciatic notch, occurred about three weeks before death. The
ligamentum teres has been torn across its middle.

1041.—In this specimen the sciatic nerve is seen flattened in
consequence of the altered form of the parts surrounding the dislo-
cated head of the femur.

1045.—The left hip-joint, with dislocation of the femur on to
the pubes. The tendons of the psoas and the iliacus muscles are

stretched over the joint.

IMPEDIMENTS TOo REDUCTION.

In recent cases reduction is impeded by spasmodic con-
traction of the muscles surrounding the joint, sometimes by
the small size of the rent in the capsule, occasionally by the
hitching of portions of bone ; in old-standing cases by the
permanent contraction or shortening of the musecles and
ligaments, the formation of adhesions, the healing of the
rent in the capsule, and the filling up of the articular cavity
with new bone.

Case H. 1023.—A scapula and humerus. The head of the
humerus appears to have been dislocated forwards, and to have
remained long unreduced just beneath the coracoid process, on the
anterior surface and neck of the scapula. A concave surface has
been here formed, on which the head of the humerus rested. The
pressure of the posterior part of the head of the humerus against
the anterior margin of the glenoid cavity has caused them both to
be partially absorbed ; and the remaining edge of the glenoid
cavity, fitting in the recess in the head of the humerus, forms a
kind of new joint between them,

Case H. 1027.—A humeras and scapula, exhibiting a dislocation
which occurred a considerable time before death. The head of the
humerus was displaced upwards and backwards upon the dorsum of
the scapula. Its anterior margin rested against the inferior
surface and the outer edge of the spine of the scapula, in which
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situation a hollow and partially polished surface has been formed
in adaptation to it. The neck of the humerus having moved upon
and across the inferior half of the glenoid cavity and the adjacent
part of the lower border of the scapula, their opposite surfaces are
here accurately adapted and highly polished ; the surface of the
scapula at this part is broad and convex, while that of the humerus
18 deeply hollowed out. The lower part of the glenoid cavity has
disappeared, being comprised in the new joint formed with the
neck of the humerus, The head of the humerus is altered in
form by the irregular deposit of bone on its surface: the upper
half of the glenoid cavity is also flattened and nodular. A
fracture through the middle of the shaft of the humerus has been
firmly united, but at an angle directed outwards,

For a cast of this shoulder before the removal of the soft parts,
see No. 39.

STATE OF THE PARTS AFTER REDUCTION.

After reduction the synovial membrane becomes slightly
inflamed, with a moderate effusion of serum into the cavity
of the joint. If the parts are kept at rest, the rent in the
capsule heals, the inflammation subsides in a few days, and
the joint is restored to its normal condition. Sometimes,
when perfect rest is not maintained, the rent in the pafpsu]e
does not heal, but its edges become smooth, allowing the
head of the bone to slip in and out of its socket.

In rare instances the joint becomes acutely inflamed and
suppurates, leading to the destruction of the articulation and
subsequent anchylosis.

1046.— A hip-joint, with the head of the femur and part of the
acetabulum, from a man who had a dislocation of the femur_uu the
dorsum of the ilium three years before death. The _dlslncatu:_m was
soon reduced, and the only traces of its effects whmh: remain are
that there is a strong band or collar of ligamentous tissue nmuxfd
the base of the neck of the femur at its upper part, and that a shp
of the ligamentum teres is attached to the notch of the aaet:hl.bulum
external to the cotyloid ligament. But with this exception the
ligamentum teres presents no sign of having been torn.

R L A
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CoNsEQUENCES oF NoN-REDUCTION.

When a dislocation remains long unreduced, one of two
results commonly occurs, the formation of a new joint, or
anchylosis ; the former condition 1s most common after dis-
locations of ball-and-socket joints where a certain amount of
mobility is possible and has been kept up, the latter after
dislocation of hinge joints where motion is slight or
impossible.

Formation of false joints.

I. After dislocations of ball-and-socket joints.—The surface
upon which the displaced bone rests becomes shaped into a
new articular cavity, partly by absorption of the old bone,
and partly by the heaping up of new bone around. At the
same time the displaced bone becomes adapted by absorp-
tion to its new socket, and the soft tissues around become
condensed and converted into fibrous tissue, forming a kind
of new capsule. The ends of the bone appear either smooth,
polished, and porcelaineous, or covered with fibrous tissue,
and in some instances with fibro-cartilage. The old socket
becomes filled up with fibrous tissue, which usually ossifies.
[n some instances the new cavity encroaches upon and
partially causes the absorption of the old.

1020.—A right shoulder-joint, exhibiting an unreduced disloca-
tion of the humerus of long standing. The head of the humerus,
with a great part of its cartilage removed, and its articular surface
hardened, rests on the anterior surface of the scapula with a thick
layer of fibrous tissue intervening between it and the bone. The
glenoid caviby retains its natural form, but its articular cartilage is
thinand has numerous shreds, apparently of fibrous tissue, upon it.

1022.—A shoulder-joint, in which a dislocation occurred long
before death and was not reduced. Tough ligamentous tissue has
been formed on the scapula, beneath the head of the humerus, and
a new fibrous capsule surrounded it. The surface of the glenoid
cavity is covered by similar fibrous tissue, and that part of the
head of the humerus which was in contact with its anterior margin
has been absorbed,

Case H. 1023.—A scapula and humerus. A concave surface has
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been formed upon the anterior surface of the scapula, upon which
the humerus rested. The pressure of the posterior part of the
head of the humerus against the anterior margin of the glenoid
cavity has caused them both to be partially absorbed : and the
remaining edge of the glenoid cavity, fitting into the recess in the
head of the humerus, forms a kind of new joint between them.
See also Case H. 907, 1024, and 1027.

: 1041.—Section of the head and neck of a femur, with the os
innominatum of a man in whom dislocation of the femur and
fracture of the acetabulum occurred fifty years before death. The
dislocation was reduced ; but soon after the head of the bone again
escaped from the acetabulum, and was not again reduced. The
head and neck of the femur are altered in form ; shortened,
flattened, and much inereased in their vertical diameter ; and the
cancellous tissue of a thick layer of the head of the femur is con-
solidated and hard. A new and deep osseous cavity, with very
thick walls, extends from the os innominatum, as if growing out
from the acetabulum, and encloses the head and part of the neck
of the femur. The wall of bone, by which this cavity is separated
from that of the pelvis, and which includes the former floor of the
acetabulum, is an inch and a quarter in thickness, and is chiefly
formed, like the rest of the walls of the cavity, of hard compact
new bone. The surface of the cavity, and that of the head of the
femur, are covered and partly connected by fibrous tissue; they
have no articular cartilage.

1I. After dislocation of hinge joints.—Although anchylosis
is the more common result, a false- joint may nevertheless
be formed if a certain amount of mobility is kept up. The
false joint, however, will be cf the hinge variety, the bones
merely becoming grooved and adapbted to one another, in
part by absorption in consequence of mutual pressure, in
part by heaping up of new bone around,

1028.—An elbow-joint, exhibiting an unreduced dislocation of
the radius and ulna backwards. The articular surface of the
humerus was completely covered by a newly-formed capsule, the
cavity of which is laid open from the front. The head of the
radius and articular surface of the ulna are also enclosed in new
capsules separated from each other, and from that which encloses
the articular surface of the humerus. The sigmoid cavity of the
ulna appears to rest on a prominence of bone extending from the
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posterior surface of the trochlea of the humerus. The head of #he
radius.is confined in the place which it now occupies by a thick

fibrous cord extending from its upper surface to a process of bone
connected with the margin of the humerus, just above the outer

condyle.
Case H. 1032.—The bones of an elbow-joint, exhibiting the

effects of unreduced dislocation. The head of the radius, mis-
shapen, elongated and flattened, appears to have rested upon and
moved obliquely across the front and outer part of the lower end
of the shaft of the humerus. A cavity is here formed on the
humerus in which the head of the radius fits.

Anchylosis.

When the dislocated parts remain immovably fixed upon
each other, their articular cartilages become absorbed, and
their place oceupied by cicatricial fibrous tissue, which
afterwards undergoes ossification. Such a result, as before
stated, is more common after dislocations of hinge joints
than after those of ball-and-socket joints.

Case H. 1033.—An elbow-joint, in which the head of the radius
was dislocated backwards. No reduction of the dislocated bone
having been effected, it has become extensively united to the side
of the ulna. .

1055.—The bones of a great toe. The second phalanx, dislocated
upon the upper surface of the first phalanx, has there become

firmly fixed by bone.

COMPOUND DISLOCATIONS.

A compound dislocation is one in which the displacement
of the bones is complicated by an external wound communi-
cating with the affected joint. In some instances the end
of one of the displaced bones protrudes through the wound.
If the wound is small and has been early closed, the joint
may be restored to its normal condition ; if, however, the
wound is large, and accompanied with much laceration and
bruising of the soft tissues, suppuration may ensue and
anchylosis probably result,
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A good specimen of compound dislocation of the knee
occurs in the following :

1051a.—The left knee-joint, in which the tibia and fibula have
been partially dislocated backwards and ontwards, whilst the patella
was dislocated upwards and ontwards. There is a large rent in the
capsule of the joint on its inner side, whilst the internal lateral
ligament is torn completely across. The vastus internus has been
lacerated, and some of the fibres of the sartorius are torn. The
whole of the lower end of the femur readily passes through the
rent in the capsule. There is much extravasated blood in the
tissues. From a man aged thirty-six, who, falling a distance of
fifty feet, sustained such severe injuries that he died five days later.

SPECIAL DISLOCATIONS.

Only those dislocations are deseribed that are illustrated
by specimens in the Museum.

DISLOCATION IN THE STERNUM.

1018a.—The upper part of the sternum, showing a dislocation of
the manubrium backwards upon the gladiolus. From a man aged
forty, who was run over by a hansom cab. His ribs on the right
side had been fractured from the third to the tenth inclusive, and
on the left side from the third to the sixth. In connection with

the fracture of the third left rib an abscess had formed, which

ruptured into the pleura and set up pleurisy and broncho-pneumonia,
of which the patient died. See also Nos. 1057 and 1058.

DISLOCATIONS OF THE UPPER EXTREMITY.

DisnocATioN oF THE CLAVICLE.

Dislocation of the clavicle is rare, whereas fracture of
this bone, as we have seen, is especially common. Either
end may be dislocated ; the sternal end may be dislocated
forwards, backwards, and upwards; but these two latter
displacements are rare. The scapular end may be dis-
placed upwards or downwards.

Dislocation of Sternal End.

1017.—Portion of a clavicle with the upper piece of the sternum
and first rib. The sternal end of the clavicle is dislocated forwards
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and downwards. The capsule belonging to its articulation with
the sternum is torn ; but the rhomboid ligament is entire. The
first rib is separated from its cartilage.

1017a.— Portion of aclavicle with the upper piece of the sternum
and the first rib. The sternal end of the claviele is dislocated
forwards and downwards, the rhomboid ligament is torn through,
and the head of the bone protrudes between the sternal and
clavicular attachments of the sterno-mastoid muscle.

Dislocation of Acromial End.

1018.—A dislocation upwards of the acromial end of the elavicle,
with fracture of the shaft. The ligamentous connections between
the clavicle and acromion are almost completely broken through.
During life the acromial end of the clavicle projected upwards, and
there was so much separation that a finger could be inserted
between it and the acromion. See also Cast No. 36.

DisvocaTion o THE HuMERUS.

Dislocation of the humerus is very common. The head
of the bone may be displaced in the following directions :

1. Forwards and inwards upon the anterior surface of the
glenoid cavity (subcoracoid).

2. Downwards and slightly inwards on to the anterior
costa of the scapula (subglenoid).

d. Backwards and downwards into the infra-spinous fossa
(subspinous).

4. Forwards and inwards beneath the clavicle (subela-
vicular).

A displacement of the bone upwards (subacromial), which
has been described as a form of dislocation, is more generally
believed to be the result of osteo-arthritis. i |

Other varieties of dislocation of the humerus have also

been described, but they are merely slight modifications
of those above enumerated.

L. Subcoracoid.

The head of +the bone is displaced forwards and inwards
upon the anterior surface of the glenoid cavity, just below
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the coracoid process, the groove between the head and
greater tuberosity resting on the anterior margin of the
glenoid cavity (Flower). The subscapularis muscle is
generally raised by the head of the bone from the subscapu-
lar fossa, and the supra-spinatus, infra-spinatus, and teres
minor are either tightly stretched or torn completely across
at their insertion into the greater tuberosity ; or the greater
tuberosity may be separated with the above-mentioned
muscles, which themselves remain entire. When the
muscles are completely torn, or the tuberosity is detached,
the head of the bone will be displaced further inwards than
when these conditions are not present. In some very rare
cases dislocation may take place without rupture of the
capsule, but this can only occur where it has been unduly
lax, or the capsule with the periosteum has been partially
separated from the surrounding bone (Nos. 1019, 1019b).
The long head of the biceps is generally uninjured, whilst
the short head, together with the coraco-brachialis, axillary
artery and brachial plexus, is displaced slightly inwards and
more or less pressed upon by the head of the bone. The
circumflex nerve, from its situation, is frequently subjected
to severe pressure, causing temporary paralysis of the deltoid.
Case H. 907.—A scapula and humerus, in which there has been
a subcoracoid dislocation of the head of the humerus with a frae-

ture of the neck.

Case H. 1023.—A scapula and humerus. The head of the
humerus appears to have been dislocated forwards, and to have
remained long unreduced just beneath the coracoid process, on the

anterior surface and neck of the scapula, where a new joint has

been formed.
1020.—A right shoulder-joint, exhibiting an unreduced dislocation

of the humerus of long standing. The head of the bone is directly
below, and nearly in contact with the coracoid process, just on the
inner side of the glenoid cavity, but not below 1its level ; the
axillary artery and brachial plexus of nerves are close to it on its
anterior and inner aspect. The infra-spinatus, teres minor, and
subscapularis muscles are shown retaining their natural connections
with the head of the humerus. See also Nos. 1019a and 1022.
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-1021.—A shoulder-joint with the shaft of the humerus, exhibit-
ing dislocation and fracture, The head of the humerus is thrown
forwards beneath the coracoid process. The tendon of the long
head of the biceps is entire. The tendons of the supra-spinatus,
infra-spinatus, teres minor, and subscapularis muscles are also
entire.

1019.— Dissection of a recently dislocated shoulder-joint, which
was reduced during life, The deltoid muscle is cut across and
reflected ; the lower part of the muscle was bruised and separated
from the bone to a slight extent. The subscapularis is cut across
about one inch from its insertion ; its under surface at this point
was slightly bruised. Neither this muscle nor the supra-spinatus
or infra-spinatus was lacerated. The capsule of the joint was
untorn, a small extent of its anterior attachment, with the perios-
tenm with which it was continuous, was detached from the margin
of the glenoid cavity and adjacent bone ; but the joint was not
opened. The capsule has been cut across at its anterior attachment.
There is a deep vertical indentation or groove at the posterior
margin of the articular surface of the head of the humerus, into
which the anterior margin of the glenoid cavity accurately fits.
It appears to have been produced by the violent impact of the
head against this prominent rim, on which it probably lodged.
From a man, aged thirty-six years, who was knocked down by a
train whilst at work on the line. On admission he was found to
have a subcoracoid dislocation of the right shoulder, in addition to
numerous other injuries, from which he died about twelve hours
after the accident. The head of the right humerus could be
distinctly felt beneath the coracoid process; the axis of the bone
was directed considerably outwards and backwards., Reduction

was effected extremely easily on slight fraction being made in the
usual manner,

There is a drawing of the specimen in Series lvii.. No.55. See
also No. 1019b.

‘ The appearances presented by the shoulder in cases of subeoracoid
dislocation are well seen in Cast No. 37.

"The subcoracoid and intracoracoid dislocations of Mal-
gagne are merely varieties of the subcoracoid as here
defined. In the former the head of the bone is directly
umil_er the coracoid process, in the latter a little internal
to 1t; in the former the posterior scapular muscles are

13
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generally entire and on the stretch, in the latter they are
torn or detached along with the tuberosity.

II. Subglenoid.

The head of the bone is displaced downwards and slightly
inwards on to the inferior border of the scapula, a little
below and internal to the glenoid cavity, The capsular
ligament is always ruptured at its lowest part. The supra-
spinatus, infra-spinatus, teres minor, and subscapularis may
or may not be torn. The circumflex nerve is, especially in
this variety, pressed upon by the displaced head.

There is no specimen of subglenoid dislocation in the
Museum.

LII. Subspinous.

The head of the bone is displaced on to the posterior
margin of the glenoid cavity, on to the back of the neck of
the scapula, or on to the infra-spinous fossa beneath the
spine (Flower). The infra-spinatus is generally torn up by
the head of the bone, and the subscapularis is either stretched
or ruptured, according to the amount of displacement.
The capsular ligament may or may not be torn, and the
tendon of the biceps may or may not be displaced from its

groove.

1st Variety. Head vesting on posterior margin of glenoid cavity.
1026.— A shoulder-joint, exhibiting an incomplete dislocation of the
humerus backwards. The head of the humerus, unaltered in form,
rests against the posterior border of the glenoid cavity, The
tendons of the supra-spinatus and infra-spinatus are detached
from the tuberosity of the humerus, but retain their connection
with the capsule. The tendon of the biceps is displaced from its
groove in the humerus, and retains its attachment to the glenoid
cavity. The tendons of the teres minor and subscapularis retain
their attachments to the humerus. The capsule of the joint is
thickened.

2ud Variety. Head resting on the back of the neck of the scapula.
Case H. 1027.—A humerus and scapula, exhibiting dislocation
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which occurred a considerable time before death. The head of
the humerus was displaced upwards and backwards upon the back
of the neck of the scapula. TIts anterior margin rested against the
inferior surface and the outer edge of the spine of the scapula,
in which situation a hollow and partly polished surface has been
formed in adaptation to it, The lower part of the glenoid cavity
has disappeared, being comprised in ithe new joint formed with
the neck of the humerus. A cast of this shoulder, before the
removal of the soft part, is preserved. See Cast No. 39.

3rd Variety. Head resting on infra-spinous fossa.—No specimen in
the Museum,

IV. Subeclavicular.

Very rare. The head of the bone is displaced forwards
and inwards beneath the clavicle to the inner side of the
coracolid process, under the pectoral muscles, resting upon
or between the fibres of the subscapularis. The supra-
spinatus and infra-spinatus are generally torn through or
detached from the humerus, but may retain their connection
to the capsule. The teres minor and subscapularis generally
retain their connection to the humerus, but the latter muscle
is generally torn up from its origin in the subsecapular
fossa by the head of the bone. The capsule is generally
extensively lacerated, the laceration occurring at its inner
side.

1025.—A shoulder-joint, exhibiting dislocation of the humerus
which occurred eighteen months before death. The head of the
humerus rests on the anterior surface, near the inferior border, of
the scapula. The tendons of the supra-spinatus, infra-spinatus,
teres minor, and subscapularis muscles are entire. A bristle is
passed beneath the tendon of the subscapularis, close to its in-
sertion. A bristle is also passed beneath the tendon of the long
head of the biceps, which retains its attachment to the edge of the
glenoid cavity. Two bristles are placed beneath the circumflex
nerve, which has been compressed by the dislocated head of the
humerus, and is, in consequence, flattened and firmly adherent to

the capsule of the joint. The dislocation was followed by perma-
nent paralysis of the deltoid musecle,

13—2
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DisLocATiONS OF THE Rapivs Axp Urnxa aT THE ELBOW-
JOINT.

The following dislocations of the radius and ulna are
commonly deseribed :

Both bones: backwards, forwards, inwards, outwards,
backwards and inwards, backwards and outwards, and the
radius forwards and the ulna backwards.

The radius alone: backwards, forwards, and outwards.

The ulna alone: backwards.

The above dislocations may be complicated by fracture of
the olecranon, coronoid process, or condyles of the humerus.
Only those illustrated by specimens in the Museum will
recelve further notice.

Radius and ulne backwards.

1028 and 1029. —Elbow-joints, exhibiting dislocation of the
radius and ulna backwards.

Radius baclkwards.

Case H. 1033.—An elbow-joint, in which the head of the radius
was dislocated backwards. No reduction of the dislocated bone
having been effected, it has become extensively united to the side
of the ulna. There appears also to have been a fracture of the
internal condyle. All the bones are atrophied.

Radius forwards.

Case H. 1031.—The bones of an elbow-joint. A fracture
extends in two directions through the internal condyle of the
humerus into the elbow-joint. The two portions of the condyle
separated by the fracture have not been reunited by bone. The
radius was found dislocated forwards in front of the ulna. See also
No. 1030.

Case H. 1032.—The bones of an elbow-joint, exhibiting the
effects of dislocation and fracture which occurred many years
before death, and which were followed by long-continued inflam-
mation of the bones. The head of the radius has been dislocated
forwards, The shaft of the ulna has been broken a little below
the olecranon, The head of the radius, misshapen, elongated, and
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flattened, appears to have rested and moved obliquely across the
front and outer part of the lower end of the shaft of the humerus.

DISLOCATIONS OF THE HAND AT THE WRIST-JOINT.

Dislocation of the hand from the radius and ulna is very
rare ; fracture of the lower end of the radius was formerly
mistaken for it.

The hand may be displaced either backwards or forwards;
the latter displacement is extremely rare.

1034.—A wrist-joint, exhibiting dislocation of the hand for-

wards. The radius is arched with a convexity directly backwards,

near its lower end, but there is no appearance of its having been
fractured.

DisnocATIiONS OF THE DIGITS.
Of the thumb.

The most important dislocation is that of the first phalanx
from the metacarpal bone. It is usually displaced back-
wards. Reduction is often difficult because the head of the
metacarpal bone is forced between the two insertions of the
flexor brevis pollicis, by which its neck is tightly embraced.
The following specimen is an example of the rarer form in
which the phalanx is displaced forwards,

1035.—A portion of the left hand of a man who was killed by
the fall of an archway. The proximal phalanx of the thumb is
dislocated forwards on to the anterior surface of the head of the

fnf'stac_arpal bone. The posterior portion of the capsule of the
Joint 1s torn across. Reduction was readily effected by extension.

DISLOCATIONS OF THE LOWER EXTREMITY,
Disnocarions or THE FEMUuR AT THE HIP-JOINT.

Dislocations of the femur may be divided into the regular
in which one or both branches of the Y-ligament are intact ;
and irregular in which both branches are ruptured. In the
former the signs are constant, as the intact branch of
the Y-ligament compels the bone to assume a certain
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definite position. In the latter the signs vary, as both
branches of the Y being torn the control which it exercises
over the position of the bone is lost. In the regular the
head of the femur may be displaced in the following
directions :

I. Backwards and upwards upon the dorsum of the ilium
(dorsal, Bigelow).

II. Backwards into the ischiatic notch (dorsal below the
tendon, Bigelow).
~ III. Downwards and forwards into the foramen ovale
(thyrowd and downwards, Bigelow).

IV. Forwards upon the pubes (pubic and subspinous,
Bigelow).

V. (Anterior oblique, Bigelow).

VL. (Supra-spinous, Bigelow).

VII. (Everted dorsal, Bigelow).

The first four of these are known as the classical dis-
locations of Sir Astley Cooper. The last three are very rare.

In the irregular dislocations, the bone may be displaced
In any position, as for instance :—

I. Downwards and backwards into the lesser ischiatic
notch (Wormald’s dislocation).

II. Downwards and backwards upon the ischium close
to its spine.

Several other irregular dislocations are described, for
which the student is referred to the larger works on surgery.

I. The regular dislocations.

One or both branches of the Y-ligament are entire.

A. Both branches entire.
Backwards and upwards upon the dorsum of the wliwm
(dorsal, Bigelow).

In this, the most common form of dislocation of the femur,
the head of the bone is thrown upwards and backwards on
to the dorsum of the ilium, the articular surface of the head
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looking backwards and the great trochanter forwards. . The
capsular ligament is generally found ruptured behind or
below and the round ligament torn, but the iliD-femf:nr&l or
Y-ligament is uninjured. The glutel muscles are raised up
from the ilium by the head of the bone, which, according to
Bigelow, is always found above the tendon of the obturator
internus. Should the external branch of the Y-ligament,
which, according to Bigelow, prevents eversion by the
external rotator muscles, be ruptured, the femur will be
rotated outwards, so that the head of the bone will look
forwards, and the trochanter backwards (everted dorsal of
Bigelow).

1036.—A hip-joint, exhibiting dislocation of the head of the

femur on the dorsum of the ilium, which occurred shortly before
death.

Backwards into the ischiatic notch (dorsal below the
tendon, Bigelow).

The head of the bone is displaced backwards upon the
surface of the ilium in front of the ischiatic notch, but is
never, according to Bigelow, actually in the notech. A case
is described by Professor Pirrie, however, in which, on
dissection, the head of the bone was found resting on the
pyriformis—i.e., in the notch. The articular surface of the
head looks backwards, the great trochanter forwards, eversion
being prevented by the outer branch of the Y-ligament.
The tendon of the obturator internus is deseribed by Bigelow
as winding over the neck of the bone, and is believed by
him to be the great obstacle to reduction by extension.
The head of the bone is covered by the gluteus maximus,
and the capsular and round ligaments are torn. This form
of dislocation is believed by Bigelow to be nearly always
secondary. He maintains that the head of the bone primarily
escapes through a rent in the lower part of the capsule into
the thyroid foramen below the tendon of the obturator
internus (Cast No. 46), and is afterwards drawn upwards
and backwards towards the ischiatic noteh, the tendon of
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the obturator internus always remaining above the neck of
the bone. In the following specimen, however, the rent in
the capsule is posterior, so making it probable that the dis-
placement upon the ischiatic notech in this instance was
primary.

1040.—A hip-joint, in which dislocation of the head of the
femur upon the ischiatic notch occurred about three or four weeks
before death. The ligamentum teres has been torn across its
middle ; no union of it has taken place. The opening in the
eapsule through which the head of the bone escaped was situated
at the posterior part of the joint. See also Nos. 1038 and 1039.

Downwards and forwards wnto the foramen ovale (thyroid
and dowmwards, Bigelow).

The head is displaced downwards upon the obturator
externus muscle, where it lies suspended by the Y-ligament,
and may remain just below the acetabulum, or may be
carried more or less inwards towards the perineum, or
outwards towards the tuberosity of the ischium. The head
of the bone generally looks inwards, the trochanter major
outwards. The capsular and round ligaments are ruptured,
the former at its lower part. The Y-ligament 1s entire.
The glutei, pyriformis, psoas, and iliacus muscles are
stretched. The obturator externus is often torn.

1043.—A hip-joint, exhibiting a recent dislocation of the head
of the femur on the lower edge of the obturator externus muscle.
The ligamentum teres is torn from its attachment to the head of
the femur. The capsule is extensively lacerated at the inner side
and lower part of the joint. The obturator externus muscle is
lacerated where the femur rests partly on it and partly on the
subjacent obturator ligament. See Cast No. 46.

Forwards upon the pubes (pubic and subspinous,
Bigelow).
The head of the bone rests below Poupart’s ligament,

either upon the pubes (pubic) or upon the pectineal eminence,
beneath the anterior inferior spine of the ilium (subspinous).
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The head looks forwards and the trochanter o Letes
wards. The capsular, and generally the round, ligaments
are ruptured; the Y-ligament is entire, flﬂd P_l‘ﬂd'l‘ﬂ'-’-"S tl_le
eversion of the limb characteristic of this variety of d.l <
location. The psoas and iliacus, together with the anterior
crural nerve between them, are stretched tightly over t!:‘e
head of the bone: the femoral vessels are displaced to its
inner side.

1044 —A hip-joint, exhibiting dislocation of the femur, which
occurred many years before death. The head of thlf.i femur ]:ms
been thrown upwards and forwards, and is lodged in a cavity,
formed in part by new bone and in part by what ap_pvfgared_tu be
the displaced cotyloid ligament, at the margin of the ilium, in the
sitnation of the anterior inferior spine. The ligamentum teres
is flattened and elongated, but it retains its natural ::;ﬂnqectmns;
bristles are placed between the two portions of this ligament,
which are attached to the margin of the original acetabulum.

1045.—The left hip-joint of a man, aged forty-six. The head
of the femur has left the acetabulum, and is lodged beneath the
anterior inferior spine of the ilium upon the pectineal eminence,
the great trochanter pointing directly backwards. The tendon of
the psoas winds round the head to reach the lesser trochanter, the
iliacus muscle is stretched over the inner portion of the head, and
between the two muscles lies the anterior crural nerve. The
femoral vessels are to the inner side of the head of the bone.

1045.—A left hip-joint. The head of the femur has left the
acetabulum, and is lodged beneath the anterior superior spine of
the ilium, the great trochanter pointing directly backwards.

Of the two other varieties in which both branches of the
Y-ligament are entire, viz., the anterior oblique and supra-spinous,
there are no specimens in the Museum.

B. The outer bramch of the Y-ligament ruptured.

There is no specimen of the everted dorsal in the museum,
the form in which the outer branch of the Y is ruptured.

II. The wrreqular dislocations.

Both branches of the Y-ligament ruptured.
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Downwards and baclwards into the lesser ischiatic noteh ( Wormald's
dislocation).

1039.—A hip-joint, exhibiting a dislocation of the head of the
femur downwards and backwards, which occurred twelve hours
before death. The head of the bone is situated on the ischium
opposite to the lesser ischiatic notch and the upper part of the
tuberosity. The tendon of the obturator internus is torn from
1ts muscular fibres ; some of the fibres of the pyriformis, gemelli,
and gluteeus minimus are also torn. There is also a fracture
extending through the os innominatum near the acetabulum,

Downwards and backicards wpon the ischivin, near its spine.

1037.—A hip-joint, in which a dislocation of the femur occurred
a week before death., The capsule has been opened in front. At
the back part of the joint is the wide laceration in the capsule
which was made by the head of the femur in its dislocation from
the acetabulum.

It was supposed that the dislocated head of the femur was
situated upon the ischium, close to its spine. A portion of the
posterior part of the rim of the acetabulum, in the presumed
direction of the dislocation, is separated by fracture. Upon the
front part of the joint there is also a detached portion of the rim
of the acetabulum connected with the capsule. The surface of
this piece of bone is very smooth, and is adapted to a correspond-
ing surface of the ilium immediately below the anterior inferior
spine ; and above this surface there is a deposit of bone, making 1t
probable that the changes in this part of the joint were the result
of some injury previous to the dislocation. '

DI1SLOCATIONS OF THE PATELLA.

The patella may be dislocated outwards, inwards,
upwards, and edgeways. The outward dislocation is the
most common, on account of the greater prominence of
the internal condyle of the femur. The upward can only
occur when the ligamentum patellee has been ruptured or
divided.

Outwards,

1051.—A knee-joint, of which the patella was dislocated out-
wards long before death, and was not reduced. The patella rests
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on the outer surface of the external condyle of the femur, on
which, in adaptation to it, a small articular surface has h_een formed
by a layer of very dense and polished ligamentous tissue. The
tendon of the quadriceps femoris lies on the outer side of the
femur, and the ligamentum patellwe is directed slightly inwards as
well as downwards towards the tibia, which has been rotated out-
wards, following the displacement of the patella. *

The condition of the knee before the soft parts were reflected 1s
seen in Cast No. 49. See also Cast No. 48, taken from a right
knee in which the patella was dislocated outwards.

DisLocATIONS OF THE KNEE.

This rare form of dislocation may occur in a forward,
backward, inward, or outward direction. Compound dis-
location of the knee is a most serious injury, the external
wound being usually large and ragged, whilst the condyles
of the femur protrude through the lacerated soft structures
surrounding the joint. An almost typical example of a
compound partial dislocation follows :

Backivards and outwards.

1051a.—The left knee-joint, in which the tibia and fibula have
been dislocated backwards and outwards, whilst the patella was
dislocated upwards and outwards. There is a large rent in the
capsule of the joint on its inner side, whilst the internal lateral
ligament is torn completely across. The vastus internus has been
lacerated, and some of the fibres of the sartorius are torn. The
whole of the lower end of the femur readily passes through the
rent in the capsule. There is much extravasated blood in the
tissues. From a man aged thirty-six, who, falling a distance of

fifty feet, sustained such severe injuries that he died five days
later.

Cast No. 53.—The right knee, in which complete dislocation of
the tibia and fibula has taken place backwards and outwards.

Outwards,

Cast No. 51.—Cast of the inner surface of the left knee-joint of
aman aged 48 years. The tibia and fibula were dislocated outwards
with the patella, which was partially rotated inwards. The promi-
nence on the inside is the internal condyle of the femur, whilst the
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Prominence in fr 3 .
foriara ont is the patella, with the onter edge turned

Inwards,

Cast No. 52.—Cast of a richt g Ty Ad
and fibula inwards, ght knee, with dislocation of the tibia

SUBLUXATION OF THE ExEE.

‘ Hey’s internal derangement of the knee-joint is due to the
displacement of a.semilunar cartilage. It is said to oceur
most frequently whilst the limb is slightly flexed, the leg
being at .the same time rotated either inwards or outwards.
'{".‘i:le accldent is most common on the inner side of the
joint.

{_la.st 90 is taken from a knee in which it was supposed that this
acmde:?t had occurred. There is a deep crescentic depression of
the skin over the situation of the internal semilunar cartilage.
The patient from whom the cast was taken was knocked down,
and fell with his left leg bent under him, and from that instant
was unable to bear his weight on the limb, In examining the joint
after the cast was taken, and whilst the knee was bent to its
utmost, a sudden crack was heard, the depression of the integu-
ments disappeared, and the mobility of the joint was restored. |

DisrocaTioNs or taHE Foor AT THE ANEKLE-JOINT.

The foot—i.e., the astragalus together with the other
bones of the tarsus and metatarsus—may be dislocated from
the tibia and fibula outwards, inwards, forwards, or back-
wards.

Dislocation of the foot owtwards.

Displacement of the foot outwards is the most common
of the dislocations at the ankle-joint. It is generally
complicated by a fracture of the fibula about three or four
inches above the external malleolus (Pott's fracture). The
articular surface of the astragalus with the rest of the foot
is wrenched from the articular surface of the tibia and fibula,
and carried outwards, so that the sole of the foot looks
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outwards and the inner edge downwards towards the
ground. The foot is at the same time drawn backwards by
the tendo Achillis. It may be noted that it is this backward
displacement that so frequently gives trouble in reducing
the dislocation.

The external lateral ligament is uninjured, and retains
the astragalus in contact with the external malleolus, so
that the malleolar end of the lower fragment of the fractured
fibula is carried outwards along with the astragalus, whilst
its upper end is driven inwards, and forms a receding angle
with the lower end of the upper fragment.

The internal lateral ligament is ruptured, or it may
remaln entire, in which latter case the tip of the internal
malleolus is torn off. Occasionally ¢ that part of the tibia
which enters into the formation of the inferior tibio-fibular
articulation” is broken off from the rest of the shaft and
remains connected with the external malleolus (Pirrie).

Case H. 1003.—A foot, with parts of the tibia and fibula,
exhibiting the effects of dislocation and fracture ten months before
death. The foot is dislocated outwards, and the tibia is partially
separated from the fibula ; the internal malleolus projects an inch
on the inner side of the astragalus. The astragalus also is partially
separated from the scaphoid bone. The fibula has been broken
into several portions just above the malleolus. These portions are
firmly reunited, and there is an accumulation of bone both before

and behind the articulation between the tibia and the fibula. See
also Case H. 1002,

Case H. 1004.—Dislocation of the foot outwards, from a man,
aged lety-ﬁ?e The tibia is separated widely from the astraﬂalus
The fibula is fractured about an inch above the malleolus. The

internal lateral ligament is torn. The external lateral ligament is
entire.

The characteristic appearances of the foot in cases of
Pott’s fracture are well seen in the casts numbered 31 and
31b. These casts should be compared with Cast No. 56, a

specimen of subastragaloid dislocation, which somewhat
resembles Pott's fracture.
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Dislocation of the foot backwards.

Cast 54.—A cast of a left leg and foot, exhibiting a dislocation
of the foot backwards. From a man aged fifty-eight, in whom the
dislocation had remained unreduced for four years. At the time
when the cast was taken he had a fair amount of motion both in
flexion and extension of the foot.

DISLOCATIONS OF THE ASTRAGALUS.

The astragalus may be dislocated (i.) from the tibia and
fibula, (1.) from the os calcis and scaphoid, and (iii.)
simultaneously from both the tibia and fibula and os caleis
and scaphoid.

(I.) In the first variety the astragalus retains its con-
nections with the other bones of the foot, but together with
the latter is dislocated from the tibia and fibula. This form
has already been described as dislocation of the foot.

(II.) In the second variety the astragalus retains its con-
nections to the tibia and fibula, but the remaining bones of
the foot are dislocated from it. An example of this dis-
location follows, and is known as the

Subastragaloid Dislocation.

In this variety the astragalus may be displaced either
backwards and inwards or backwards and outwards;
more rarely in the opposite directions. In the backward
and inward variety (Cast No. 56) the foot is inverted, the
sole looks inwards, the external malleolus is prominent, the
internal is buried by the projection of the os caleis beyond it,
and the head of the astragalus forms a distinct prominence
on the outer side of the instep, over which prominence the
skin is tightly stretched. In the backward and outward
variety (Cast No. 57) the foot is everted instead of being
inverted : the internal malleolus is prominent and the ex-
ternal is buried, whilst the astragalus projects on the inner
side of the instep. Compare Cast No. 57 with Cast No. 34,
the latter being a good example of Pott’s fracture. The
absence of the prominent head of the astragalus and the
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presence of a slight sulcus corresponding to the situation
of the fracture of the fibula in the latter serve as distinguish-

ing features.

1053a.—The lower ends of the tibia and fibula, with some of the
bones of the tarsus. Nearly the whole of the ligaments nniting
the astragalus to the rest of the bones of the foot have been torn
through, and their remains hang in shreds from the bones they
unite, The astragalus itself is slightly broken at the attachment

of the anterior portion of the external lateral ligament, and a small
piece of the scaphoid is torn off. The anterior ligament of the
ankle-joint is also partially rent, and the ankle-joint opened. The
astragalus maintains its position relative to the tibia and fibula.
From a woman who fell out of a second-floor window, and died
from other injuries. The whole foot was very loose, and could be
displaced in almost any direction.

Cast 56.—Cast of a foot showing a subastragaloid dislocation of
the foot inwards, The head of the astragalus forms a prominence
on the outer side of the foot.

Dislocation of the Astragalus alone.

(IIL.) In the third variety the astragalus is partially or
completely separated from its connections with the bones
with which it articulates—viz., from the tibia and fibula
above, the os calcis below, and the scaphoid in front. This
variety is what is generally spoken of as dislocation of the
astragalus.

_ Case H. 1010.—The foot of a child, exhibiting a partial disloca-
tion of the astragalus from the os caleis, together with a fracture
of the superior and anterior margin of the latter bone.

1052.—An astragalus, which had been dislocated forwards,
upwards, and a little outwards, with compound fracture of the
external malleolus and displacement of the foot inwards. The
bone was excised on the tenth day after the accide nt.

DIsLoCATION oF THE Tors,

1054.—Bones of the first and second phalanx of a great toe. The
second phalanx is dislocated, and firmly united by bone to the

upper surface of the first phalanx. See also No. 1055.
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CoNGENITAL DISPLACEMENTS OR DISLOCATIONS.

The congenital dislocations usually depend upon some
malformation of the articular surfaces. The congenital
dislocation of the hip is the best recognised form. There
are two excellent examples of it in the Museum,

Congenital dislocation of the hip.

Case H. 1050.—The pelvis and femora of an adult female. The
head of each femur is dislocated upon the dorsum of the ilium.
Portions of the capsules of the hip-joints remain, but there is no
vestige of either ligamentum teres. The head of each femur has
been absorbed, so that each has become irregular and conical in
form., On the dorsum of each ilium there is an oblong roughened
patch produced by friction of the heads of the thigh-bones in
walking. 'The acetabula are represeuted by two small triangular
cavities.

1050a.—A portion of the right innominate bone, with the head
and neck of the femur, from a case of congenital dislocation of the
hip. The ilium has been separated from the pelvis by a section
carried obligquely through the obturator foramen at a point corre-
sponding with the lower part of the acetabulum. A triangular
space occupies the position of the normal acetabular cavity, but
unfortunately only the apical portion is preserved. This space
is partially covered with a thin layer of cartilage, the bone being
in part bare, Upon the dorsum of the ilium, immediately above
the apex of the triangle, is an irregularly depressed surface, which,
in the recent specimen, was covered by fibrous tissue, upon which
the head of the femur rested during life. No attempt at the forma-
tion of a socket, however, has been made, nor has any new bone
been thrown out in this situation. The iliac segment of the aceta-
bulum, which extends from a point below the anterior inferior
spinous process of the ilium obliquely backwards to the ischium
is entirely absent, and to this is io be attributed the triangular
depression representing the acetabulum. The curvature of the
“geiatic notch is remarkably altered, owing to the extreme elonga-
tion of the lower and posterior portions of the innominate bone.
As a result of this elongation, the antero-posterior diameter of the
bone extending from the spine of the ischium to the ilio-pectineal
line is much shortened. There is a great smoothnéss and absence
of muscular ridges on the ilium. The head of the femur is
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diminished in size, and is much altered in shape. It is ovoid, and
is flattened posteriorly, but it'is everywhere covered by a layer of
healthy articular cartilage, which shows no signs of ulceration.
The ligamentum teres is completely absent, and there is nothing
which would lead to the supposition that it had ever existed. The
neck of the bone is shortened, and appears to be twisted slightly
backwards upon its axis. Before maceration the head of the bone
lay in a well-defined capsular ligament.

From a girl, aged thirteen years, who died in St. Bartholomew’s
Hospital of a cancer of the stomach. The lameness was observed
on admission, and in answer to inquiries after death, when the
condition of the hip-joint had been ascertained, the father stated
that this was the first child. The labour was easy and natural, no
interference being required. Nothing wrong with the leg or hip-
joint was noticed before the walking period. The lameness was
not very noticeable until she was about three years of age. There
had been no accident nor any symptoms or suspicion of hip-joint
disease ; no pain on motion at any time. No other member of the
family had been similarly affected. See also Cast 47b and photo-
graph No. 57a, where the lateral curvature and the characteristic
**saddle-back " resulting from the displacement are well seen.

Congenital Dislocation of the Knee.

In cases of congenital dislocation of the knee the tibia is
usually displaced forwards, and it may be complicated by
absence of the patella. The flexion may be very limited,
but the movement of extension is considerably greater than
usual.

1051b.—The femur and tibia from a stillborn child who had

“ back-knee,” and in whom hyper-extension of the joint was pos-
sible,

WOUNDS OF JOINTS.

Wounds of joints, when small and early closed, may be
completely recovered from ; otherwise they generally set
up acute inflammation of the synovial membrane, which
commonly terminates in suppuration and anchylosis. The
appearances presented by the synovial membrane, carti-
le_lges: ete., are similar to those already described as occur-
ing in acute synovitis (p. 142).

14
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Wounds of joints are illustrated by only one specimen in
the Museum, in which the wound was produced by a needle.

740.—The head of a fibula, with some of its surrounding tissues,
Below, firmly embedded in fat and cellular tissue, is part of a
needle, about half an inch in length. The structures around are
natural in appearance, and free from thickening or induration. The
needle had been driven nine years before into the front of the
knee-joint when the patient was five years old. For four years it
seemed to produce no disturbance ; from that time onwards there
was almost constantly progressive suppurating disease of the knee-
joint. After amputation the patient sank from py=mia.



SECTION V.

INJURIES AND DISEASES OF MUSCLES,
TENDONS, SHEATHS OF TENDONS,
BURS/E, AND FASCIA.

INJURIES AND DISEASES OF MUSCLES.
Ruprure oF MUSCLES.

TuE only specimens of ruptured muscle in the Museum
are the results of injuries received in dislocations of the
hip, or by the evulsion of tendons.

See Nos. 1036, 1039, 1043, 1182.
Farry DEGENERATION O0F MUSCLE.

Fatty degeneration of muscle, in which the muscular
fibres are converted into fat, and fatty infiltration, in which
globules of fat are deposited between the fibres while the
fibres themselves are at first unaffected, are generally in-
cluded under the term fatty degeneration; they usually
co-exist to some extent in the same muscle.

Fatty degeneration is frequently met with in the muscles
of the aged, especially in old people who have been long
paralyzed or deprived of proper and sufficient nourishment.
It is also of common occurrence in muscles which have
been subjected to prolonged disuse, as from chronic joint
disease, comminuted fracture, lead-poisoning, ete. It also
occurs in the musecles of patients who have had anterior
poliomyelitis (infantile paralysis).

14—2
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Specimens similar to the following, in which one or more
of the voluntary muscles appear completely converted into
fat, are not unfrequently met with in old subjects brought
into the rooms for dissection.

1168. —A soleus musecle, completely degenerated into fat. No
muscular fibres can be discerned ; in their places is a fatty tissue,
like that of the ordinary healthy fat, which on the posterior part
is arranged in a fasciculate manner, as the muscular fibres were,
but anteriorly appears lobulated or granular.

The gastrocnemius and other muscles of the back of the same leg
were similarly altered. The muscles on its anterior part were pale
and flabby. All its other parts appeared healthy.

1168a.— A portion of the gastrocnemius muscle, which has under-
gone complete fatty metamorphosis. No muscular fibres are any-
where visible, but the inferior surface is covered by the lustrous
tendon,

From the leg of a girl, aged twenty-six, who for many years had
suffered from anterior poliomyelitis,

OssIFICATION OF MUSCLE.

Ossification of muscle is occasionally met with. The
museles most commonly affected are the adductor longus
and the deltoid; the former in persons accustomed to
excessive riding, the latter in soldiers, from the constant
shouldering of arms.

1169.—Part of a vastus internus femoris muscle, with the super-
ficial and deep femoral arteries, Large portions of the muscle are
ossified. The largest portion of bone lies so close to the arteries
that it probably presented during life the characters of a pulsating
tnmour. See also No. 1170.

ABscEss IN MUSCLE.

1171.—Two psoas muscles, Externally they presented an ordinary
appearance, but on cutting into them their interior was found to
be filled with dried-up pus, which occupied the large cavities shown
in the preparation. These, which, with their contents, usurped
the place of a great part of the muscles, were lined by an irregnl_ar.
glistening membrane of an imperfect fibrens structure, not unlike
that which often walls in a chronic abscess.
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From the body of a middle-aged man brought for dissection.
1172.—Part of the dried-up pus removed from the cavities
shown in the preceding preparation.

ULcERATION oF MUSCLE.

1173.— A slough of the tibialis anticus muscle which was separated
in a case of diffuse cellulitis of the lower third of the leg, following
Syme'samputation. The operation was performed for cancer of the
sole of the foot in a man aged fifty-three.

Tumours oFr MUSCLES.

Tumours in connection with musele generally have
their origin in the connective-tissue planes between the
muscular fibres. All varieties of tumours may affect
musecles ; syphilitic new growths (gummata) are particularly
common.

Sarcomata.

1174a.—A portion of a tumour removed from the sartorins muscle.
It appears to have grown from the connective-tissue between the
muscle-fibres. The section of the new growth appears in part to
be of a firm fibrous nature, whilst in part it is soft, and has broken
down in such a manner as to leave a cavity., The tumour is
enclosed in an incomplete eapsule, which has allowed of the
extension of the softer portion of the growth. The capsule appears
to be formed by the condensation of the surrounding connective-
tissue, From a woman aged sixty-two. The tumour was of nine
months’ duration. It was pyriform and obtuse in shape, situated

subcutaneously, and growing rapidly. It was slightly lobulated,
and before removal it was semi-fluctuating. Microscopically it
was found to be a sarcoma undergoing fibroid change. The growth
recurred in the neighbourhood of the scar, and extended upwards
into the groin. It ulcerated through the skin, bled severely at
times, and death by exhaustion ensued a few months after its
removal.

Sections are preserved in Series 1v., No. 57¢. See also No. 1174b.

Curcinomala,

1174, —Seections of a rectus femoris muscle, in which are several
large lobulated and circumsecribed masses of a soft flocculent
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medullary substance, The muscular fasciculi are separated by the
morbid growths, but appear of healthy texture.

A large medullary tumour from the axilla of the same patient is
preserved in No, 3334.

ExT0Z0A IN MUSCLES.

Cysticercus cellulose.,

1175.—Portions of a longissimus dorsi muscle, in which are
specimens of the Cysticercus cellulose, the immature form of the
teenia solium. The cysts are placed in the cellular tissue connecting
the muscular fasciculi. In the upper portion of the muscle are two
cysts, from which the eysticerci lying loose in the bottle were re-
moved ; in the lower portion the cysticercus is attached to the
interior of its cyst.

These specimens were taken from the body of an old man, in
many of whose voluntary muscles similar entozoa existed.

1176.—Portions of muscle and liver, from a pig, in which are
numerous cysts, like those in the preceding specimen, and probably,
like them, containing cysticerci.

Trichina spiralis.

1176a and 1176h.— Muscles infested with trichina spiralis.

The specimens were obtained from a man who had recently re-
turned from America. All the muscles of the body contained an
abundance of trichin@, but none were noticed in the connective-
tissues. Sections of the muscles are preserved in Series lv.,

No. 189.

INJURIES AND DISEASES OF TENDONS.

Evunsion or TENDONS.

BEvulsion, or tearing out, of a tendon with part of its
muscle is not an uncommon injury. Several specimens

follow :

1180.—The end of the tail of a rat, with numerous long slender

tendons attached to it.

1182.—The tendon, with part of the muscular fibres, of the flexor
longus pollicis, which were torn out from a man’s arm.

The patient was a butcher, whose thumb was caught by a meat-
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hook, on which he remained suspended till the muscle gave way.
He recovered quickly from the injury. These specimens appear
to be of unusnally frequent occurrence in St. Bartholomew's
Hospital, no doubt in consequence of its proximity to the central
meat market.

1184 — This forefinger, with the accompanying tendons, was torn
off from the hand of a man by a blow from a ramrod, which had
been forcibly ejected from a gun, See also Nos. 1181, 1181a, 1183,
1185, and 1189a.

It will be noticed that in the preceding specimens 1t is
nearly always the flexor tendon which is torn out of its
sheath with the phalanx. This is due to the fact that the
flexor tendons are inserted into the bone itself, whilst the
extensor tendons are inserted into the periosteum.

Tare ProcEss oF REPAIR AFTER SUBCUTANEOUS DiIvisioN
oF TENDONS.

The process of repair after subcutaneous division of
tendons has been much less completely studied in man
than in the lower animals, yet ¢ the few instances,” says
Sir James Paget, “ in which examination has been made
of human tendons, divided by subecutaneous section, have
shown that the process in man and in animals is not
materially different. The chief differences are, we may
believe, that, as in the repair of bones, the production
of reparative material is more abundant, and its organization
more speedy, in animals than in man.”

Immediately after division the upper end of the divided
tendon is drawn to some distance from the lower by the
contraction of its muscular fibres. The sheath and sur-
rounding cellular tissue become inflamed, and inflammatory
material is produced around and between the ends of the
divided tendon. The ends themselves become swollen and
infiltrated with new material, which combines with that
already formed between them. The material thus uniting
the ends is converted into fibrous tissue, which undergoes
shrinking and contraction, and finally assumes the characters
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of theg original tendon, so that in some instances no trace of
the division is left.

The inflammatory products, according to Sir James
Paget, take little or no share in the healing of the injury,
but are replaced by proper reparative material, which, l;y
undergoing fibrous changes, leads to the restoration of the
tendon.

The process of union is occasionally delayed by extensive
extravasation of blood between the divided ends. Such
extravasations, however, are rare.

The different stages in the process of repair, as it oceurs
in the lower animals (rabbits), are well illustrated in the
following specimens, prepared by Sir James Paget and M.
Savory.

1. Repair in animals (rabbits).

1187.— Twenty hours—Leg of a rabbit, killed twenty hours after
the division of the tendo Achillis. Theupper end of the tendon has
retracted above three-quarters of an inch, and is slightly connected
to the lower portion by a soft, gelatinous, blood-speckled material
effused between them within the sheath.

1188.——Sixty-eight hours.—Leg of a rabbit, killed sixty-eight hours
after the division of the tendo Achillis. The ends of the divided
tendon are about three-quarters of an inch apart, and the interval
between them is filled by a firm clot of blood.

1189.—Six days.—Leg of a rabbit, killed six days after division
of the tendo Achillis, The skin above has been removed ; it was
more firmly adherent than usual to the parts beneath, and here and
there, beneath it, were small dots, the remains of minute extravasa-
tions of blood. There is a general enlargement of the tendon
within the sheath where divided, the swelling tapering gradually
into the natural size and shape of the tendon. The wound of the
sheath is soundly and completely closed.

1191.— Ten days.—Leg of a rabbit, ten days after division of the
tendon. The ends of the tendon are connected by firm, new
material, in the centre of which are one or two small distinet spots.

I1. Repair in man.

1197.—One month.—A portion of the tendo Achillis of a man
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aged thirty-two, which was divided one month before the leg was
amputated.

1198a.— Two years.—Longitudinal section of a tendo Achillis.
The specimen was taken from the leg of a girl in whom a portion
of the tendon had been resected more than two years previously on
account of talipes calcaneus complicating infantile paralysis. The
seat of this operation is marked by a considerable scar on the
cutaneous surface, but the tendon itself has been entirely repaired.
The operation did not materially benefit the patient, and the foot
was amputated on account of its uselessness. Microscopical sections
of the repaired tendon are preserved (No. 57b).

1196.— Ezact time not stated.—Parts of the tibialis posticus and
flexor longus digitorum of a child in whom the tendons of these
muscles were divided a short time before death. The ends of the
divided tendons, retracted about two lines asunder, are united by a
slender bond of newly-formed substance.

1198.—Two portions of a tendo Achillis, which had been probably
torn apart a short time before death. From a subject brought into
the dissecting rooms,

DeprosiT oF UrRaTE oF Soba 1N TENDONS,

1177.—A mass of urate of soda removed from around the
tendons of the extensor communis digitornm. The crystals have
the ordinary acicular character of urate of soda, From the

body of an old woman who had long suffered from gout. See also
No. 1055a.

Tusmours 1N TENDONS.

Tumours in connection with tendons are not often met
with ; the following are the only specimens in the Museum :

Flibromata.

1178.—A fibrous tumour, involving and blended with the tendons
of the flexor carpi radialis, palmaris longus, and flexor sublimis
digitorum, It had existed, slowly enlarging, for five years, but
had never occasioned the slightest inconvenience.

1t was removed after death from the right forearm of a man who
died from acute pnemmonia,

Clarcinomata.

1179.—A medullary cancerous tumour growing in the substance
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of the tendon of the rectus femoris muscle, immediately above the
patella. The patella, divided at its centre, is seen beneath the
tumour. A woman, thirty-one years old, presented herself at the
hospital with a tumour larger than a hen's egg, and growing either
upon or, as it seemed more probable, in the substance of the patella,
and expanding its walls. She stated that she first observed it seven
years before ; it had increased for five years slowly, but latterly its
growth had been rapid. On operating, and when an inecision was
made into i, 1t appeared to be a fibrous tumour of the rectus ten-
don, separated from the knee-joint only by a thin layer of synovial
membrane closely adherent to its surface. As it could not be
extirpated without opening the joint, it and the patella were
removed together. For a time the patient did well, but the disease
returning in the scar, amputation was performed through the
middle of the thigh, but she died of exhaustion. The microscopic
appearance of the growth is distinetly medullary, and the secondary
formation was soft, mottled, pink, and like brain-matter.

Di1sPLACEMENT OF TENDONS FROM THEIR GROOVES.

1186.—The upper portion of a humerus, with part of the long
tendon of the biceps muscle. The tendon has passed out of its
groove, and is confined to the adjacent part of the humerus by a
tough membranous sheath formed by condensed fibro-cellular tissue.
The tendon was attached to the margin of the glenoid cavity in
the usunal manner.

DISEASES OF SHEATHS OF TENDONS.
I NFLAMMATION.

A slight degree of inflammation of the synovial lining of
the sheath of a tendon, accompanied by effusion into the
synovial cavity (tenosynovitis), occasionally oceurs, espe-
cially in the forearm, as the result of over-exertion.

A much more severe form, however, of inflammation in
the sheaths of tendons, constituting one form of whitlow
(paronychia tendinosa), is frequently met with. The in-
Aammation, which is generally the result of a punctured
or poisoned wound, although it may arise spontaneously,
runs a very acute course. The sheath _of the tlE!lldD.l]
becomes rapidly distended with pus, and if the tension 1s
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nat relieved by a timely incision the tendon dies from the
destruetion of its bloodvessels. In severe cases the sup-
puration may spread along the sheath of the tendon into
the palm of the hand, or even under the annular ligament
into the forearm, whilst at the same time the periosteum
covering one or more of the phalanges may be destroyed,
and the denuded bones suffer necrosis. In some cases the

neighbouring joint becomes destroyed and anchylosed.

160.—The last phalanx of a thumb, which exfoliated almost

entire, in a case of whitlow, :
161.—The second phalanx of a thumb, separated after necrosis,

which was connected with a whitlow.

(FANGLION.

A ganglion is a cyst-like enlargement of the sheath of a
tendon filled by serous fluid. Two forms are described—
the simple and compound. The simple occurs generally in
connection with the extensor tendons at the back of the
wrist, and it is regarded by Sir James Paget as a ‘ cystic
transformation of the cells enclosed in the fringe-like pro-
cesses of the synovial membranes of the sheath.”

The compound, which may be associated with tubercular
disease of the joints, consists of the dilatation of the sheaths
of several of the tendons. It commonly occurs” in con-
nection with the tendons that pass under the anterior
annular ligament of the wrist, and is generally spoken of
as a compound palmar ganglion (Cast No. 68). It most
frequently extends along the flexor tendons of the thumb
and little finger, causing them to become slightly flexed.

The walls of ganglia frequently become thickened and
villous-like on their internal surface, and tubercle bacilli
have been found in them. Melon-seed-like bodies, resem bling
those in bursm, are found both free in the interior and
attached by slender pedicles to the walls.

Il?ﬁa,—.i finger on whose deep flexor tendon are two small
gelatmoug cysts the size of split peas, apparently connected with
the synovial sheath, but not separable from the tendon itself.



220 DISEASES OF BURS/E.

1199.—A collection of numerous round and oval cysts, with soft
pale walls, which were found in the diseased sheaths of tendons,
They floated in an opaque yellow and moderately thick fluid.

1200.—A collection of cysts like those last deseribed, but rather
larger and with thinner walls, which were removed from the bursa
beneath the annular ligament of the forearm of a young woman.

1201.-— A collection of soft solid bodies, removed from the
sheaths of tendons. Most of them ave thin, oval, flat, sharp-edged,
and smooth, like melon-seeds; some are of irregular shape or
branched.

1202.—Part of a hand and forearm, in which the sheaths of the
extensor tendons of the finger and thumb have been greatly en-
larged by the accumulation of fluid containing small cysts. The
diseased sheaths are laid open, and one of them is shown extending
half way up the forearm. The walls of the sheaths are thickened,
their internal surfaces in many parts granular or like mucous mem-
brane, The partitions between some of them appear to have been
absorbed, so that several form one cavity. See also No. 3353.

DISEASES OF BURSZ.

Burs®, from the constant irritation to which they are
exposed by pressure or friction, are liable to undergo
various changes, both in their walls and their contents.
The following are the conditions most frequently met with :

Simple enlargement with collection of serous fluid in the interior.

1205.—Part of the left knee-joint of a child. with the muscles
and tendons forming the inner boundary of the popliteal space.
The bursa between the tendon of the semi-membranosus and the
inner head of the gastrocnemius is enlarged, so as to form an
elongated oval, lobed cyst, about two inches in length, and an inch
and a half in width.

1205h.—A similar specimen to the preceding. It shows the
relations of the ganglion to the surrounding muscles better than

No. 1205. See also No. 3398.

Enlargement of the bursa in this situation is common.
Trom the fact that the bursa communicates with the joint
in about one in every five cases, it is unwise to inject with
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tincture of iodine or other stimulant, as such treatment
has sometimes set up destructive inflammation of the joint.

Simple enlargement, with collection of melon-seed-like bodies
in the interior.

Thin, flat, oval, sharp-edged, smooth bodies, of a yellowish-
white colour, resembling melon-seeds, are frequently found
in enlarged burs@ (No. 1201). They vary from a somewhat
soft to a moderately firm consistency. They are of various
sizes, usually solid, occasionally hollow, and sometimes at-
tached to the walls of the bursa by slender stalks or pedicles.

Among these bodies are sometimes found others, irregular
in shape and branched, but otherwise resembling them in
structure.

They appear to be formed by the coagulation of portions
of fibrin contained in the fluid of the distended bursa ; in
other instances, by small detachments of the fringe-like
growths which sometimes project from the bursal walls,
and in some cases by the necrosis of the inner wall of the
sheath. The bodies are sometimes found attached by
slender stalks that are probably in process of formation.

1204.— A shoulder-joint, exhibiting an enlargement of the bursa
between the deltoid muscle and the capsule, The lining of the

bursa is smooth, like the surface of a serous membrane, At the

bottom of the bottle are numerous melon-seed-like bodies, See
also No. 1201.

Enlargement with fibrous bands stretching across the interior.

These bands or cords are probably produced in part by
the stretching and elongation of inflammatory adhesions,
and in part (in the case of adventitious bursm) by portions
of fibrous tissue, which were left stretching across the
cavity as the bursa was developed.

1206.—T'wo enlarged burse, removed with the integuments from
over the patelle of the same person. The walls of both the bursm

are thick, tough, and laminated, whilst fibrous cords are attached
by one or both extremities to their internal surfaces,
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1207.— A similar specimen, except that the bursa was distended
by a honey-like fluid.

1208.—A similar specimen, removed after death, with the patella
and other parts. The enlarged bursa is laid open from the front
showing its interior traversed by numerous slender fibrous nurdsj
from some of which lobulated growths are suspended. |

1209.—Part of a patella, with its bursa lying on its anterior
surface. The bursa is enlarged, the walls thickened, and tough
fibrous cords pass across its anterior, running almost horizontally
from side to side, attached at either extremity, but free in the rest
of their extent. See also No. 1209a.

Enlargement with thickening of the walls.

The thickening of the walls is due either to the con-
centric deposit of fibrin in the interior of the bursa, or to
mflammatory infiltration of the walls themselves.

The thickening may proceed to such an extent as to
completely fill the cavity of the bursa, which is thus con-
verted into a solid tumour.

Burs® are, moreover, liable to acute attacks of inflam-
mation, which frequently terminatein suppuration. Syphilitic
gummata in their interior are also not uncommon.

There are no specimens of acute or syphilitic inflammation

of burss in the Museum.

1210.—An enlarged bursa, removed with the integuments from
the front of the patella. The walls of the bursa are between
two and three lines in thickness, tough, fibroos, and laminated, and
its cavity was nearly filled by a substance like fibrin or imperfect
false membrane, some of which is still attached to its internal
surface.

1213.—An enlarged bursa, removed from over the patella. TIts
walls are greatly thickened, and its interior is about half filled with
tendinous cords and lobulated growths. Many of the latter
are attached by slender pedicles, and are loosely suspended from

the walls,
1216a.—A bursa, with thickened walls, which was removed from

the gluteal region of a man aged 53. The bursa was situated over
the tuber ischii.
For an account of synovial cysts, see page 155.
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INJURIES AND DISEASES OF FASCIA.

(lONTRACTION OF THE PALMAR HFAsSCIA—DUPUYTREN'S.

Dupuytren’s contraction is variously attributed to such
predisposing causes as gout and rheumatism, or to habits
and ocecupations necessitating pressure in the palm and flexion
of the fingers. It usually begins in that portion of the fascia
which is continued on to the sheath of the flexor tendon of
the little finger, afterwards attacking the portion extending
to the ring-finger, and sometimes the remaining fingers.
The characteristic way in which the fingers become flexed,
drawn down towards, and even fixed in contaet with, the
palm, is well seen in Cast No. 68b. Contraction of the
fascia may be distinguished from a contracted tendon by
the puckering of the skin, in consequence of its adhesion
to the fascia (Cast No. 68b), and by the contracting band
bifurcating to be inserted upon either side of the flexor
tendon, whilst the contracted tendon is centrally placed
(Cast No. 66), and can be traced under the annular ligament.

1203.—Part of a hand, in which the middle and ring fingers were
permanently flexed, in consequence of the thickening and contrac-
tion of the portions of the palmar fascia connected with them.
See also Nos. 1203a, 1203b, and 1203c.



SECTION VI.
DISEASES AND INJURIES OF THE SPINE.
ANGULAR CURVATURE.

ANGULAR curvature (Case C. 1109), also called Pott’s curya-
ture, because it was first accurately described by Percival
Pott, 1s produced by the destruction of one or more of the
bodies of the vertebrz and intervertebral cartilages, and the
consequent falling forwards of the upper portion of the spine
so as to form an angle with the lower. It must be distin-
guished from lateral curvature (Case C. 1122), which is pro-
duced by the unequal compression of the intervertebral
cartilages, and is unaccompanied by ulceration of the bodies
of the vertebrz.

Angular curvature 1s generally met with in strumous
children ; its usual situation is in the dorsal region, but it
may occur in any part of the spine.

It is generally held that the destruction of the vertebra
and intervertebral cartilages is the result of tubercular caries
beginning in the bodies of the vertebrae; but there are some,
among whom is the author, who maintain that the inter-
vertebral cartilages are more often the first to suffer than
is generally allowed. For in many specimens (No. 1072), as
pointed out by Drs. Wilks and Moxon, ‘& vertebra is often
found apparently destroyed in its middle by disease, but on
closer examination the two portions, which appear to be the
remains of one, are found to belong to two separate bones,
the disease having commenced between them.” Again, the
occasional occurrence of angular curvature of the spine in
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otherwise healthy adults, where there is some authentic
history of a blow or fall upon the back, renders it probable
that the affection sometimes begins in a slight laceration of
the intervertebral cartilages, followed by destructive in-
flammation of the intervertebral joint, and afterwards by
ulceration of the contiguous vertebree. Moreover, in such
specimens, the healthy condition of the vertebra above and
below those actually breaking down lends further support
to this view, for in tubercular caries the vertebrae above and
below are softened and infiltrated with caseous material.
The appearances presented by the disease as it begins in
one or other of these ways may be studied in the following
specimens.

I. BEGIENING IN THE BoDIES—TUBERCULAR CARIES.

In the bodies the disease begins either as strumous
osteitis or as a ‘ deposit’’ of miliary tubercle. As described
under tubercle in bone (page 52), the inflammatory material,
or miliary tubercle, as the case may be, rapidly undergoes
caseous change, and, together with the osseous trabecula,
breaks down and disintegrates, leading to the destruction of
the affected vertebra and subsequent uleeration and destruc-
tion of the neighbouring intervertebral cartilages. The
characteristic “yellow, cheesy appearance of the caseous
material infiltrating the affected vertebra, and the uleera-
tion of those vertebra in which the disease is more advanced,
are seen in the following specimens :

1097.—Section of a spine, with angular carvature, The disease
18 situated in the middle of the dorsal region of the spine; a large
portion of the bodies of two vertebrs are destroyed by ulceration,
The bodies above and below the seat of disease are filled with
caseous-looking material. The patient died of phthisis. See also
Nos. 1064, 1065, 1067, and 1100.

15



226 DISEASES AND INJURIES OF THE SPINE.

II. BEGINNING IN THE INTERVERTEBRAL CARTILAGES —

DEsTRUCTIVE INFLAMMATION OF THE INTERVERTEBRAL
JOINTS,

When the intervertebral eartilages are first affected, it is
probably either as the result of a slight laceration or other
injury of the intervertebral cartilage, such as may occur
from sprains or blows upon the back, or of a low form of
inflammation (strumous) of the intervertebral joint. In
whichever way it begins, the inflammation terminates in
ulceration of the cartilage, with subsequent ulceration
and destruction of the contiguous vertebral bodies.

1072.—Section of a spine, exhibiting disease in the dorsal and
lumbar vertebre. Between two of the lower dorsal vertebra the
intervertebral cartilage is completely destroyed, and the adjacent
surfaces of the bodies of those vertebra are slightly ulcerated. See
also No. 1071. :

Production of the angular deformaty.

No matter how the disease originates, the affected bodies
and intervertebral cartilages, as we have seen, finally break
down and disintegrate, and so leave a gap between the
vertebra above and that below.. Partly by its own weight,
and partly by the dragging of the abdominal muscles, the
upper portion of the spinal column, thus undermined, falls
forwards, and at the seat of the disease forms an angle
with the lower portion. When the disease occurs in the
dorsal region, the normal lumbar and cervical curves will
be greatly increased by the efforts made to nm,inta,‘iu the
body in an upright position ; the angular projection 1s con-
sequently thrown backwards, and the well-known hump-
back produced. When the disease oceurs at the Imjrer end
of the spinal column, there is no means of restoring the
balance; the body therefore always remains tilted forwards,
and walking or standing in an upright position is rendered
impossible.

Case O. 1107.—The dorsal portion of a spine, with acute angular
curvature, in consequence of the destruction of the bodies of three
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vertebree. The aorta, upon the altered part of the spine, forms a
very acute angle, which is directed backwards in correspondence
with the angle of the spine itself.

Case C. 1112.—A spine and pelvis. The spine presents an acute
angular curvature in its dorsal region,. the consequence of the
destruction by ulceration of the bodies of the last nine dorsal and
the first lumbar vertebrse, Two of the ribs are united by bone to
the spine. The pelvis is well formed,

Case C. 1109.—A spine, with very acute angular curvature.

Case C. 1113.—A spine, thorax, and pelvis. There has been
ulceration of the bodies of the lumbar vertebre, and of the sacrum
in its whole extent. Four of the bodies of the lumbar vertebrae
are destroyed, and an angle is formed by the approximation of the
vertebree above and below the situation of the disease ; but their
union by bone is incomplete. The thorax is depressed anteriorly,
so that a space of only two inches and a half intervenes between
the ensiform cartilage and the ossa pubis, whilst the false ribs nearly
touch the crests of the ilia.- All the ribs arch upwards, and the
sternum arches forwards,

Nos. 1062, 1067, 1097, 1100, 1102, and 1103 show the progress
of the disease from the initial caseous degeneration occurring in
the cancellous tissue of the bodies of the vertebra, through the

formation of the curvature to the final anchylosis of the vertebral
bodies with angular deformity. '

Spinal Abscess.

In some instances it would appear that the disease may
- terminate favourably without the formation of an abscess.
It more commonly happens, however, that the caseous
material and partly destroyed vertebrae break down into
pus, which collects in front of the diseased vertebrae in the
angle formed by the falling down of the upper portion of the
spine upon the lower. The periosteum and anterior com-
mon ligament, being naturally relaxed by the bending
forward of the spine, readily yield, along with the pleura
or peritoneum, as the case may be, to the pressure of the
pus, and, becoming thickened and consolidated, form the
abscess wall. The pus, which is prevented from going up-
wards by the overhanging of the spine, downwards over
15—2
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tjhe front of the spine by the attachment of the common
ligament, and backwards in consequence of the bodies being
generally less diseased posteriorly, makes its way down-
wards by the side of the spine, and finally points some-
where at the surface. When the disease occurs in the
cervical region the abscess will point at the side of the
neck or back of the pharynx (cervical or post-pharyngeal
abscess). When in the dorsal or lumbar region, the pus
will make its way either downwards, or backwards, by the
side of the spine, giving rise to a psoas or lumbar abscess
respectively.

Psoas abscess—As already stated, this may result from
disease in either the dorsal or upper lumbar region.
When it is due to disease in the dorsal region, the pus
makes its way downwards by the side of the spine, being
prevented from passing backwards by the resistance of the
ribs. On reaching the diaphragm it passes under the
ligamentum arcuatum internum, and entering the sheath
of the psoas, descends in the substance of that muscle, and
finally points either above (iliac abscess) or beneath (psoas
abscess) Poupart’s ligament, at first external to the femoral
vessels.

Lumbar abscess.—This may also be due to disease in
either the lumbar or dorsal region. The pus, meeting with
some resistance, does not enter the sheath of the psoas, but
makes its way backwards through the quadratus lumborum
and protrudes in the lumbar region, external to the erector
spine.

1097.—Section of a spine with angular curvature. The disease
is situated in the middle of the dorsal region of the spine, and
large portions of the bodies of two vertebree are destroyed by
alceration. A soft caseous matter is deposited around the diseased
bone, and is so abundant in front and at the side of the spine that
it elevates the periosteum of the vertebrse and the pleura costalis
in the form of an abscess within the chest. A small piece of bone
is separated from the rest by ulceration, and is embedded in the

caseouns matter behind the nlcerated vertebre,
1101.—The last nine dorsal and the first lumbar vertebra of a
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child. The body of the eleventh dorsal vertebra is nearly
destroyed, and those of the eighth, ninth, and tenth are completely
destroyed by ulceration. The space left by their removal is
diminished by the approximation of the vertebrs above and below,
producing an acute angular curvature of the spine, and is bounded
in front by the periosteum and ligaments of the vertebrse detached
and raised up over a collection of purulent fluid. The detachment
of the periosteum is also continued over the front of the bodies of
the seventh, sixth, and fifth dorsal vertebrse, and these are hollowed
out, except at their borders, by ulceration. The intervertebral
cartilages, from the eleventh vertebra to the eighth, are destroyed,
but those above appear scarcely diseased. The posterior common
ligament is raised and made to project into the spinal canal
by purulent, and probably tuberculous, matter collected behind the
remaius of the ulcerated vertebrz.

964. — A hip-joint, from a young woman in which the articular
cartilages of the femur and acetabulum have been removed by
ulceration, and the exposed surfaces of the bones are covered by
soft granulations and flakes of lymph. The capsular ligament is
thickened, and the head of the femur and the acetabulum appear
enlarged. At the anterior and inner part of the capsule there is a
large oval opening with smooth defined margins. This opening was
immediately beneath the tendon of the psoas and iliacus muscles in
the situation at which the bursa naturally existing beneath that
tendon sometimes communicates with the cavity of the hip-joint.

A large psoas abscess had long existed in this patient, and it
seemed probable that the pus, having passed under the tendon of
the psoas and iliacus museles, and through the aperture of com-

munication between the bursa and the joint, had excited acute
inflammation of the latter.

In the following specimen the disease is beginning simul-

taneously In many of the vertebra—an oceurrence which is
not uncommeon.

1064.— Section of a spine from the fifth dorsal to the second
lumbar vertebra, exhibiting the effects of tubercular disease in the
bodies of the vertebrse. In the body of nearly every vertebra there
are one or more small, spherical, and exactly circumseribed cavities,
which were filled with pus, or with a mixture of pus and tubercular
matter, The cavities measure from one-eighth to one-half of an
inch in diameter, and are nearly all lined with a thin layer of false
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membrane ; the bone around them is healthy, or in some parts
slightly consolidated. The ligament between the bodies of the
tenth and eleventh dorsal vertebre is softened and in great part re-
moved, as if by ulceration. The adjoining parts of the bodies of
the same vertebree are also ulcerated, and by the approximation of
their anterior borders have produced a slight angular curvature of
the spine: the parts of the vertebrse adjacent to the ulceration
are solid, hard, and yellow. Most of the vertebrs also are ulcerated
on their anterior surfaces, and their periosteum is raised from
these parts by the collection of purnlent matter beneath it.

Progress of cure.

As already stated, when the vertebra and intervertebral
cartilages are destroyed, the upper portion of the spine
falls forwards upon the lower. If the subject of the disease
now be kept at rest, union of the approximated vertebrae
takes place. This union is greatly expedited by the changes
which oceur in the posterior segments of the spinal column.
Thus, the ligaments uniting the arches and processes become
much thickened, binding these parts firmly together, whilst
at the same time the articular joints generally become
inflamed and afterwards anchylosed, and so act as a kind of
splint, which keeps the approximated bodies firmly in posi-
tion. If the bodies are well in contact before the consolida-
tion of the posterior segment takes place, true bony anchy-
losis of the bodies will oceur. But if the loss of substance
is very great, and the parts become fixed by the changes
which occur in the posterior segment before the bodies
come completely into contact, bony anchylosis will not
oceur, and the gap thus left will be filled up by the remains
of the abscess and a certain amount of fibrous tissue, which,
however, may subsequently ossity.

1096.—Section of a spine, exhibiting the process of reparation
after extensive disease. Twelve spinous processes are shown in the
preparation, but the bodies of only four vertebim ; eight bodies,
therefore, have been destroyed. The vertebree above and below

these eight have been approximated, and are firmly united by bone
with their remains and with one another.
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1099.— Portion of the spine of a child, The bodies of four of
the lower dorsal vertebras are destroyed, and the anterior parts of
the bodies of the vertebrse which were immediately above and
below the situation of the disease are approximated and firmly

united by bone.

1100.—Section of a spine, exhibiting disease in three of the
bodies of the lower dorsal vertebra, which was in progress towards
its cure. :

1102.—Section of the lower dorsal and the first lumbar vertebrz.
The former, the seat of old disease, have their bodies broken down
and crushed together. In this condition they have become con-
solidated. See also No. 1103.

Condition of the spinal canal and cord.

The spinal canal, constituting as it does a part of the
posterior segment of the column, with the exception of
being bent, is seldom materially interfered with ; its calibre
at the angle is not, as a rule, diminished ; sometimes it is
even enlarged. Occasionally, however, it 1s encroached
upon by portions of bone separated from the vertebrae, and
occasionally it is perforated by pus from an abscess. In
some cases, too, pressure upon the cord is due to the exten-
sion of the inflammation to the spinal dura mater, leading
to pachymeningitis. Pressure on the cord is more common
in caries of the upper vertebra, probably in consequence
of the inflammatory products being less able to escape,
whereas, in caries of the lower portion of the spine, the
abscess is more likely to make its way to the surface, and
the cord thus escapes pressure.

1061.—Section of a child’s spine, from the second cervieal to the
third dorsal vertebra. A collection of purulent fluid existed be-
tween the diseased vertebr® and their periosteum, both in front of
the bodies and behind them, and part of it was discharged by
uleeration into the spinal canal.

1095.—The upper half of a spine, in which the bodies of the
fifth and sixth cervical vertebrme are completely, and those of the
:fnurt.h and seventh are partially, destroyed by ulceration., There
18 angular curvature in the lower part of the cervical region, and
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the remains of one of the bodies of the vertebr® projects far into
the spinal canal,

From a child ten years old. There was a large collection of
matter in front of the spine pressing in the pleurz.

1098.—Part of the dorsal portion of a spine. The anterior half
of the body of the seventh dorsal vertebra is almost entirely de-
stroyed by ulceration, and the body of the sixth is deeply ulcerated
on its anterior surface. By the approximation and union of the
sixth and eighth vertebrse an angular curvature of the spine has
been produced. A small rough process of bone has grown from the
most prominent part of the angle into the spinal canal. Opposite
to this projection the spinal cord was softened and reduced in size.
See No. 2544,

1102.—Section of the lower dorsal and first two lumbar vertebrz,
The spinal canal at and above the curve is slightly narrowed. The
cord is compressed in this situation. See also No. 1103,

Case C. 1110.—Section of a spine, in which there has been de-
struction by ulceration of the bodies of six of the dorsal and
laombar vertebree. The vertebrs above and below the seat of the
disease have been approximated and firmly united by bone.
There is an acute angular curvature of the spine, but the diameter
of the canal which contained the spinal cord is not lessened ;
rather, by the extensive destruction of the bodies of the vertebra,
it 1s increased where the angle is most prominent.

See also Case C., No. 1107, and several similar specimens in this

(Case,

DISEASE OF THE Two UPPER VERTEBRE AND OF THE
ARTICULATIONS BETWEEN THE ATrLAs AND OCCIPITAL
Boxes.—CrErvicAn CARIES.

Disease of the two upper vertebre and of the articulations
between the atlas and occipital bone, from the fact that the
atlas has no body, and that there are no intervertebral
cartilages between the axis and atlas, and between the atlas
and occipital bone, differs from the disease of the other ver-
tebrae, which, as we have seen, chiefly attacks the bodies
and intervertebral cartilages. It is known as Cervical
Caries, and requires a separate description.

The articulations between the axis and atlas, and
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between the atlas and occipital bone, resemble other
synovial joints, and are subject to similar diseases. The
affection, however, to which they are most liable 1s that
which is commonly designated ¢ strumous disease.” The
articulations between the atlas and axis are those most
frequently attacked, the disease beginning either as a
tubercular inflammation of the synovial membranes or as
caries of the odontoid or articular processes. The patho-
logical changes which ensue are the same as those already
described under tubercular disease of the joints. The carti-
lages, and subsequently the bones, become ulcerated, and
the ligaments softened, elongated, or destroyed. The dis-
ease may terminate in sudden death from the giving way
of the transverse ligament or the separation of the odontoid
process, and the consequent compression of the upper part
of the spinal cord through the sliding forward of the atlas
upon the axis. As the ligaments, however, retaining the
atlas in contact with the axis generally yield but slowly,
and as the thickening of the parts around the affected
joints further tends to keep the bones in apposition, the
displacement of the atlas 1s usually very gradual ; the cord,
under these circumstances, escapes sudden compression,
and neither death nor paralysis occurs.

If the parts are kept properly at rest the disease may
terminate in anchylosis, and the patient escape with per-
manent deformity and a stiff neck.

Tubercular inflammation of the interarticular joints,

1092.—Section of the upper part of the spine, of the occipital
bone, and of the spinal cord. The connections of the second
cervical vertebra, with the first, and with the occipital bone, had
been destroyed, apparently by ulceration, The anterior portion of
the first vertebra and the basilar portion of the occi pital bone have
sunk down, so that the lower margin of the first vertebra is within
a tenth of an inch of the upper margin of the intervertebral sub-
stance between the second and the third ; and the whole of the
odn‘ntuid process of the second projects straight upwards into the
cavity of the skull. The medulla oblongata is thus lifted up and
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stretched over the apex of the odontoid process,and as the pons
retains its connection with the basilar portion of the occipital bone
the axis of the medulla oblongata forms a right angle with the
axis of the spinal cord. The displaced hones are held together by
the thickened and consolidated adjacent tissues. Their texture
appears indurated, but not otherwise diseased.

The patient was a woman thirty-two years old. The most
prominent sign of the disease, which was of four years' duration,
was a constant acute pain at the base of the neck, just below the
occiput. She had some difficulty in swallowing, and used to sit
with her chin on her hand, or resting on her sternum ; but she

suffered no loss of sensibility, and was able to walk the day before
her death,

Caries of the odontoid process.

1137.—First and second cervical vertebrse, with part of an
occipital bone. The odontoid process of the axis, softened and
ulcerated, is fractured across its base, just below the level of the
transverse ligament. The latter, as well as the other adjacent
structures, retains a natural appearance.

From a woman, aged thirty-six years, who had enjoyed good
health until four months prior to her death. She then began to
complain of obscure pains about the back of the neck, which per-
sisted. In moving about she carried her head stiffly, and always
expressed a dread of moving it suddenly. One morning, while
stooping over a tub, her head fell forward and she was seen
to drop. When picked up a few seconds later she was dead.

1094,—Portion of a spine, in which the bodies of the second and
third cervical vertebrm are partially ulcerated. The remaining
bone is softened, and yellow. The odontoid process has been
completely separated at its base from the body of the second
vertebra.

Dislocation of the atlas.

10943.—An atlas and an axis. The odontoid process has been
dislocated in such a manner as to leave only a very narrow space
for the spinal cord, and the bones have subsequently become
anchylosed.

They were found in a graveyard at Aberdeen.

Case H. 1073.—Portion of an occipital bone with the atlas. 'I_‘he
atlas is displaced towards the left side, Its right half, projecting
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into the foramen magnum, considerably diminishes the size of the
aperture. See also Nos. 1093 and 1153.

Anchylosis of the interarticular joints.

1075.—Portion of an oceipital bone, with the three uppermost
cervical vertebrse. The occipital bone and the anterior half of the
atlas are firmly and completely united by bone. The second and
third vertebrz are similarly anchylosed at their articular processes.
These changes seem to have followed ulcerative disease, by which
the odontoid process and the body of the second vertebra were

changed in structure, and in part removed. See also Nos. 1077
and 1080.

LATERAL CURVATURE.

Lateral, unlike angular curvature, is due, not to ulcera-
tion of the bodies of the vertebra or intervertebral cartilages,
but to an unequal compression of the intervertebral carti-
lages from the habit of sitting or standing in one-sided posi-
tions. Hence it is common in young debilitated girls, whose
muscles and ligaments are relaxed, or in subjects in whom
a one-sided position of body is induced by the shortening of
a limb, the result of disease or injury. It is also a common
accompaniment of rickets.

The primary curve is almost always convex towards the
right ; it generally occurs in the dorsal region, and is
accompanied above and below by compensatory curves, i.e.,
curves whose direction is opposite, and sweep equal to that
of the primary curve; the lower or lumbar curve is gene-
rally more marked than the upper or cervical.

The vertebree and intervertebral cartilages are healthy,
the former but little, if at all, altered in shape, the latter
compressed wedge-wise, the base of the wedge looking
towards the convexity of the curve, so that the transverse
processes on the convex side are widely separated, while
those on the concave side are approximated. In addition
to the lateral deviation, the vertebrw are rotated on their
own axes, so that the front of the bodies is directed towards
the convexity of the curve, and the spinous processes to-
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wards the concavity, while the transverse processes on the
convex side project backwards, and those on the concave
E:lde forwards. The ribs on the convex side of the curve,
].111.7.5'- the transverse processes, are abnormally separated, and
with them are carried backwards by the rotation of the
'_spine_. They are at first directed downwards, lying nearly
in contact with the bodies of the vertebrae, and then, bend-
ing abruptly round the bodies of the vertebra, are directed
forwards and inwards towards the sternum, so that the
cavity of the thorax on the side corresponding to the con-
vexity of the curve is increased in its antero-posterior and
diminished in its lateral diameter. The ribs on the concave
side are crowded together in the concavity of the curve, are
carried forwards with the transverse processes, and are
directed almost horizontally first outwards and then straight
forwards, only their extreme ends and their cartilages being
directed inwards to the sternum (Case C., No. 1114). The
cavity of the thorax on the side corresponding to the con-
cavity of the curve, therefore, is increased in its lateral but
diminished in its antero-posterior diameter. The sternum
retains its position in the middle line, and the scapula
on the convex side is more prominent and placed at a
areater distance than is natural from the spmous processes.

The projection backwards of the posterior part of the
ribs on the convex side of the curve is in some cases greatly
marked, so that a deep longitudinal furrow is formed,
limited mesially by the spinous processes, and laterally by
the posterior parts of the ribs.

The hump is formed by the angles of the ribs and the
transverse processes on the convex side of the primary

curve.

Case A. 1116. —A skeleton, showing the changes consequent
upon long-standing lateral curvature of the spine. All the dorsal
and lumbar vertebra are comprised in a lateral curve, the convexity
of which is directed to the right in the dorsal region, whilst there
is a compensatory curve to the left in the lJumbar region. The
bodies of the vertebrs and intervertebral spaces are much deeper
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in the convexity than in the concavity of the curve ; they are also
twisted round, so that what were their anterior surfaces are directed
outwards towards the convexity of the curve, this outward direction
being chiefly observed in those vertebra which are in the middle of
the curve, while those at each end of it gradually approach nearer
to their matural direction. Connected with this twisting of the
bodies of the vertebrm is a nmarrowing of the space between the
spinous processes and the right transverse processes of the vertebra,
i.c., the vertebral groove, although the spinous processes are directed
rather towards the left side, that is, towards the concavity of the
curve. The space between the spinous and left transverse pro-
cesses is somewhat increased in width and in depth. The thorax
presents the characteristic appearance usual in lateral curvature.

The cavity of the pelvis is of ordinary size, but its antero-posterior
axis, in correspondence with the obliquity of the lumbar vertebra,
is directed obliquely, from before backwards, and from right to
left. See also Case C., Nos. 1114, 1119, 1120, and 1123.

Case C. 1121.—A spine with two lateral curves in its dorsal
region and one in the lumbar. The principal curve is in the
superior dorsal region and is directed to the right side. The bodies
are thinner on the concave than on the convex side of each curve,
and there are thin growths of bone from their edges overlapping
the thinner intervertebral cartilages in each of the concavities
of the curves,

Case C. 1115 and 1122.—Spines and pelvis, from cases of lateral
curvature. They are interesting because the curves in the dorsal
and lumbar regions respectively are in the opposite direction to
that which is of most common occurrence, for the dorsal curve is
convex to the left, whilst the lumbar curve is convex to the right,
as in the specimen preserved in Case C., No. 1114. There is con-
siderable deposit of bone enlarging and surrounding the articular
processes of those vertebra which are comprised in the concavity
of the curve; a change which may also be observed, in various
degrees, in many of the other specimens of lateral curvature. '-

PosteEriorR CURVATURE— KyPHOSIS,

In posterior curvature or kyphosis the spine is curved
with its convexity backwards, but, unlike angular curva-
ture, it 1s not dependent upon destruction of the bodies of
the vertebrse and intervertebral cartilages, It generally
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occurs in the dorsal region, and is then merely an exag-
geration of the normal curve of the back. ILike lateral
curvature, it is commonly the result of muscular debility
and relaxation of the spinal ligaments, and of unequal com-
pression of the intervertebral cartilages. It also occurs in
rickets, and to a slight extent in most persons who are
accustomed to much stooping.

In consequence of the deformity of the spine the thorax
1s generally increased in its antero-posterior diameter, but
diminished in its lateral.

Case C. 1125.—Bones of the trunk of an old woman. The dorsal
portion of the spine is deeply curved backwards. The dorsal ver-
tebre are reduced in size anteriorly, but their texture is not
distinctly altered. Between the ninth and tenth there is a deposit
of new bone. The antero-posterior diameter of the chest is
augmented, and the sternum is much curved forwards, but the
height and width of the chest are diminished, the ribs anterior to
the angles being nearly straight, and some of the lower intercostal
spaces being almost obliterated.

Case C. 1126.—A spine, thorax, and pelvis. The spine in its
dorsal region is curved with its convexity backwards and a little to
the right. The thorax, projecting very far forwards, is flattened
at its sides ; its transverse diameter is only five inches ; its antero-
posterior diameter is eight inches and a half,

Case C. 1127.—The spine of an aged person, which, in its whole
extent, is curved with the convexity backwards, and a little to the
richt. The bones are all healthy, but light.

AnTERIOR CURVATURE— LLORDOSIS.

Anterior curvature or lordosis nearly always oceurs in the
lumbar region; it consists in an increase of the uml'nu.u,l
lumbar curve. Like lateral and posterior curvature 1t 1s
the result of the unequal compression of the intervertebral
cartilages, and not of the destruction of the bodies of the
vertebrae or intervertebral cartilages. '

Lordosis in a slight degree is a frequent accompaniment
of rickets and disease of the hip-joint.
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RARER FORMS OF DISEASE OF THE SPINE.

OSTEO-ARTIIRITIS,

Case C. 1089b, and Case H. 1089a.—Lumbar vertebrz with
osteo-arthritis, more especially of their articular processes.

TuMOURS OF THE SPINE.

The vertebrse may be the seat of any of the tumours
which ordinarily affect bone.

Fnchondroma.

409.—A cartilaginous tumour invading the spinal canal through

the intervertebral foramina. The growth appears to originate in
the heads of the ribs.

Spindle-celled sarcoma,

1130.—The lower cervical vertebra with a growth involving the
body of the sixth. Everywhere the outer wall of this bone is pushed
irregularly before it, forming in front a considerable nodulated
prominence, and behind, a less marked and smooth projection. On
either side the tumour has made way through its bony envelope,
involving the sixth transverse process, and projecting laterally
through the fifth and sixth intervertebral foramina, At the last-
named points it involves, chiefly on the right side, the nerves which
principally form the brachial plexus. The vertebral arteries pass
through the lower end of the tumour, and the canal of the right is
somewhat narrowed.

The spinal cord is compressed by the expansion of the posterior
wall of the body of the sixth cervical vertebra, the antero-posterior
diameter being lessened chiefly upon the right side, A portion of
bone is separated from the remainder of the body to show the
extent of encroachment upon the canal. The woman from whom
this preparation was obtained died with spindle-celled sarcomata,
originating in the uterus, produced as a secondary formation in the
pericardium, lungs, and in the body of the sixth cervical vertebra.
Before death she suffered from paralysis, more especially of the
right arm and leg. See also Nos. 438a and 517a.

Secondary melanotic sarcomala.

483.—Melanotic growths in the cancellous texture of the lumbar
vertebreae,
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Secondary scirrhous carcinoma,

1131.—Sections of seven dorsal vertebrse, from a man who died
with scirrhous cancer of the breast and other organs. Five of
these vertebree are affected with scirrhous cancer. In the first and
last two the cancellous tissueis filled, and in great measure displaced,
by firm grayish substance, which had exactly the same characters
as the cancer of the breast. Of the two middle vertebrz nothing
remains but fragments, infiltrated with cancerous substance, and
enclosed in a cavity which was filled with other detached fragments
and softened cancer. The intervertebral substance between these
two vertebree is disorganised, and its remains lie in the cavity with
their fragments ; the corresponding substances between the vertebrae
above and below are softened at their centres.

FRACTURE OF THE SPINE.

Fracture may occur in any part of the spine, but is most
frequent in the cervical region. The character and extent
of the injuries sustained by the vertebrae and their connect-
ing ligaments vary considerably, according as the fracture
is produced by direet or indirect violence. The condition
of the parts can therefore be conveniently studied under
the heads of fracture from direct and fracture from indirect

violence.

FrACTURE FrROM DIRECT VIOLENCE.

As direct violence can necessarily only be applied to the
spinal column posteriorly, it falls primarily upon the spines
and arches of the vertebre. Hence, when the force is but
moderately severe, the spines may be fractured or det&ched
without implication of the spinal canal or vertebral bodies;
or the fracture may extend to the arches on one or both
sides, the bodies still escaping. When, however, the frac-
ture is the result of a very severe blow, such as that from
a crane, or of a fall from a great height upon the back
across a wall or beam, the spine is, as 1t were, bent vio-
lently backwards, tearing asunder the structures consti-

the anterior segment of the column and crushing

11 :
e Hence the bodies of the

those constituting the posterior.
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vertebra are generally found uninjured, but wrenched apart,
the intervertebral substance ruptured, and the anterior com-
mon ligaments torn ; whilst the arches of the vertebra, the
articular processes and the spines, are fractured and crushed.

In injury from this form of violence the vertebrz above
the seat of fracture are very frequently displaced forwards,
as, the articular processes being fractured and the inter-
vertebral substance torn, nothing remains to retain the
vertebra in position.

1135.—Portion of a spine, in which the right half of the posterior
arch of the atlas has been completely detached by fracture.

1145.—Portion of a spine, in which there is an extensive com-
minuted fracture of the arches and bodies of the fifth, sixth, and
seventh cervical and first dorsal vertebrae. See also Nos. 1136 and
1136a.

Case C.1138.—Portion of a spine, with oblique fractures through
the arches of the fourth and fifth cervical vertebrs, and a vertical
fracture through the body of the fifth,

Case C. 1148.—Portion of a spine, in which a fracture extends
obliquely through the body of the tenth dorsal vertebra, its superior
articular processes, and the inferior articular and spinous processes
of the ninth dorsal vertebra. See also Case C., No. 1149,

FracTUurRE FrROM INDIRECT VIOLENCE.

When the violence is indireet, such as that received in a
fall from a great height upon the head, or from catching
the head in travelling under a tunnel, or from a heavy
weight falling upon the head and shoulders, the spine is
bent violently forwards, crushing the structures forming
the anterior segment of the column and tearing apart those
forming the posterior. Hence one or more of the bodies,
especially their anterior part, and intervertebral substances
are fractured and crushed between the vertebrs above and
below, the posterior part of one of the fractured bodies
being frequently driven backwards into the vertebral canal.
The spines, articular processes, and arches, on the other

hand, are wrenched asunder, and their connecting ligaments
torn,

16
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Fracture of the sternum is oecasionally combined with
this form of fracture of the spine from the chin coming in
violent contact with the sternum as the spine and head are
doubled forwards; it may be said that in such cases the
thorax is broken through.

1139.—Section of a spine, in which there is fracture of the body
of the sixth cervical vertebra. The middle and fore part of the
body is crushed between the two adjacent vertebrs ; and its
posterior part is pressed backwards into the spinal canal, so that the
spinal cord must have been nearly divided. The spinous process of
the vertebra retains its natural position.

1143.—Specimen of fracture of the last cervical vertebra. See
also Nos. 1150 and 1165.

1146.—Section of a spine, in which there is a fracture of a dorsal
vertebra, either the third or the fourth. The front of its body is
crushed between the vertebrse above and below it, and the posterior
part has been driven backwards into the spinal canal, and has
completely divided the cord, The spinous and articular processes
of the fractured vertebra are torn away from those of the vertebra
above it, leaving a wide gap at the posterior part of the spinal
column,

ConpITION OF THE SPINAL CORD.

The spinal cord may altogether escape, as in those cases
when the spines only are broken off, or the vertebra little,
if at all, displaced; or it may be completely divided or
crushed ; or, again, so bruised and injured that it rapidly
softens and becomes diffluent. Sometimes, as in fractures
from indirect violence, the anterior columns are alone in-
jured, the posterior part entirely escaping. Under such
circumstances motor paralysis only results, sensation being
little, if at all impaired. When the fracture occurs below
the second lumbar vertebra the cord necessarily escapes, as

it terminates at this spot.

Complete destruction of the cord.

1141.—Cervical spine of a boy fifteen years old, showing fracture
and dislocation of the fifth cervical vertebra. The spinal cord was
destroyed at the seat of injury, so that there was complete paralysis
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of motion and sensation of all parts below. In spite of this the
patient survived the accident one year and seven months,
1146.—Section of a spine, in which there is a fracture of a dorsal
vertebra. The front of its body is erushed between the vertebra
above and below it, and the posterior part has been driven back-
wards into the spinal canal, and has completely divided the cord.
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Anterior columns injured. Posterior unaffected.

1154 —The cervical spine of a man, aged twenty-four, who
fell out of the first-floor window of a house. The fourth cervical
vertebra is dislocated forwards from the fifth ; the intervertebral
fibro-cartilage is ruptured, but there is no fracture of the bodies of
the vertebree. The superior articular processes of the fifth vertebra
are placed posterivr to the corresponding inferior processes of the
fourth, and the tip of the right inferior articular process of the
latter is broken off. The cord is compressed by the projecting
upper part of the body of the fifth vertebra, but is not lacerated.
The spines of the fourth and fifth vertebrse are widely separated,
but there is no lateral displacement. There was at first complete
paralysis of the trunk and legs, subsequently the arms became
paralysed. The patient survived the accident eleven days.

1164.—Fracture of the spine, from a heavy man, aged sixty-three,
who fell upon his head and shoulders. Theintervertebral substance
between the last cervical and 