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PREFACE.

_ﬂﬁ—-—

TuE object which T have endeavoured to keep steadily
in view in writing this manual is, that it should be
essentially clinical, and I have sought to present
to my readers a concise and practical treatise of the
causes of the various commen Fractures and Dislo-
cations, the signs by which they may be recognised,
and the appropriate treatment to be adopted for
their cure.

In doing this I have, in order to keep my subject
within reasonable limits, been compelled to be, to a
certain extent, dogmatic ; and while endeavouring as
far as possible to acknowledge the opinions of others,
I have for the most part laid down those rules for
guidance, as regards the symptoms and treatment,
which I have, from my own experience, found to be
most efficacious as the result of my practical experi-
ence in the wards of St. George’s Hospital.

That my opinion and treatment must in many
instances differ from that of other surgeons cannot be
doubted, and is to be expected ; but if I have succeeded
in producing a treatise which shall prove a trustworthy
guide to the practitioner of medicine and surgery in
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dealing with the common forms of fractures and dis.
locations which may come under his notice, and at
the same time a treatise for the student which shall
enable him to obtain a clear and comprehensive know-
ledge of the subject, the ends I have had in view
will be accomplished, and I shall feel amply rewarded
for my labour,

My best thanks are due to Mr. Charles Berjeau
for his skilful illustrations. Most of these have been
drawn from preparations in the museum of St. George’s
Hospital ; some few have been copied from familiar
sources, which have been duly acknowledged.

T. PICKERING PICK.

LPortman Street,
Fortman Square, W.,
October, 1885,
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FRACTURES AND DISLOCATIONS.

—e

Sertion .
GENERAL PATHOLOGY OF FRACTURES.

CHAPTER I

CAUSES OF FRACTURES.

Tunrword fractuve (fractura—frango, fractum: to break)
signifies the act of breaking ; especially the breaking
of any hard body, and is applied in surgery to the
breaking of a bone into two or more fragments, A
fracture has, therefore, been defined as “a sudden aml
violent solution of continuity of bone.” This does
not, however, quite express the wlole state of the case,
since it is customary, and no doubt convenient, to
class instances of separation of epiphyses from the
shaft of a bone and separation of the costal cartilages
from the ribs as cases of fracture, though they are
not “solutions of continuity ” in a bone, but rather
Separation or disunion of two bony, or bony and carti-
laginous, surfaces from each other.

Fractures are always the result of some local strain
or injury, though the amount of injury may vary very
much, from a slight muscular effort to severe external
violence ; certain predisposing causes rendering frac-
ture more liable to occur in one case than another.

We must consider the causes of fracture, therefore,

B—17




2 FRACTURES AND [DISLOCATIONS. [Sect. I.

under two heads: first, the local or exciting causes,
and secondly, the predisposing or constitutional causes,

Local causes.—These are of two kinds, either
the application of external violence (much the more
frequent cause), or muscular action.

Fractures from the application of external violence
may be caused either by direct or indirect force. A
man gets a severe blow on some bone, the bone gives
way at the point struck, and the fracture is said to
occur from direct violence.

When, on the other hand, a bone is compressed
between two opposing forces, and gives way at its
weakest part, it is said to occur from indurect violence.
Here the bone first bends and then breaks, when it 1s
bent beyond what its elasticity admits of, just in the
same manner as an elastic column first bends and
then breaks, if pressed upon by a superimposed verti-
cal weight. Any part of a bone may be the seat of
o fracture from direct violence, whereas those from
indirvect force occur at some particular point.

Muscular comtraction may be the cause of
fracture. The most frequent example of this is seen in
the patella from violent contraction of the quadriceps
extensor cruris. Other bones are, however, occasionally
fractured from the same cause. Of these, the humerus
is frequently broken in the act of throwing, or the
olecranon may be separated from the shaft of the ulna
by the violent contraction of the triceps. The poste-
rior part of the os calcis may be torn oft by the action
of the muscles of the calf, and other bones are some-
times, though rarely, broken by muscular contraction.*

* For illustrative cases, see Medical Times and Gazette, vol. ii.,
p. 85, 1857 ; ibid., August 15, 1857 ; Cooper on *‘ Fractures and
Dislocations,” p. 839, 1842; Lancet, vol. i, p. 271, 1867 ; American
Journal Medical Science, p. 277, January, 1871 ; British Medical
Jowrnal, vol. ii., p. 513, 1872 ; Humphrey on “The Human Skele-
ton,” p. 9; Holmes on * Priuciples and Practice of Surgery,”
p. 242, 4th ed.




[ i 44 .,..-._-.:r' .-,ILT-[—'?'
Chap. 1]~ PrEDISPOSING CAUSES. 3

Predisposing causes.—The causes which pre-
dispose or conduce to fracture are numerous and varied.
They may be conveniently considered under three
heads :

I. Natural causes pertaining to the individual.
II. Diseased conditions of the individual (ca-
chexia).
ITI. Causes confined to the bone.

I. The natural causes pertaining to the
individual may be classed as (e) hereditary fragility,
(B) age, (7) sex.

Hereditary fragility of the bones appears to
exist in certain individuals, so that the bones fracture
from the slightest injury, or even from muscular con-
traction, and this tendency to fracture appears to be
transmitted from parent to offspring through successive
generations. The author recently saw a lady who had
fractured her thigh from muscular contraction. The
patient’s mother, at. forty, sitting at dinner, bent over
her chair to pick up something she had let fall. She
slipped and fractured her humerus. The grandmother,
w®t. eighty-four, was standing on one leg putting a
shoe on the other foot, and slipping, fractured the
neck of the femur. The great-grandmother, =t
seventy-nine, slipped in her bedroom and fractured her
thigh, No male of the family was known to have
suffered from fracture,

Age has a very decided influence on the production
of fracture. The most common age for fracture to
occur is from twenty-five to sixty. In early life the
bones are pliable and elastic, and bend to a much
greater extent (before they break) than later in life,
when they contain more earthy salts, and are there.
fore more brittle. Moreover, children when they fall,
do so lightly, and thus fractures are not so commonly
produced ; nevertheless, Malgaigne has pointed out
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that between the ages of two and four there is a
greater tendency to fracture than after four. During
this period of a child’s life he is learning to walk, and
hence his falls, sometimes resulting in fracture, are
frequent. After four the child becomes more firm and
steady on his legs, falls are less frequent, and injuries
to his bones become less common.

From this time the relative frequency of fracture
goes on steadily increasing till about the age of four-
teen or fifteen, when the rough games of school-boy
life in the better classes, and the commencement of
hard work and exposure to accidents among the poorer
class, send up the proportion of fractures to a con-
siderable extent. Another increase occurs about the age
of twenty-five.®

In old people the bones are fragile, and easily
hroken, on account of the thinning of the cortical
substance and enlargement of the medullary canal;
but, nevertheless, fractures, with the exception of
intracapsular fracture of the neck of the thigh bone,
and Colles’s fracture of the radius, are not common,
because, on account of their inability to engage in
hard work, old people are mot exposed to the same
chances of accident.

Sex.— As might naturally be supposed, fractures
are much more common in the male than in the female.
The former, being compelled to undertake hard and
laborious work, are much more exposed to risk of in-
juries of all sorts, and fractures in particular.+ ;

After the age of forty-five, however, fracture 1s
said to be as common in the female as the male, on
account of the great frequency with which two special
forms of fracture occur in wonien of advanced life ;

* On this subject the reader may consult Malgaigne, ¢ Ann.
A'Hygiéne Publique,” tome xxii. '

+ On the strength of different bones in men and women, sce
British and Foreign Med.-Chir. Review, vol. ii., p. 77 ; 1860,
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namely, fracture of the neck of the thich bone, and
fracture of the lower end of the radius.

From Flowers’ tables it appears that fractures of
the upper extremity are as common in girls as in boys
up to the age of five years. After this the proportion
in males steadily increases.

II. The diseased conditions of the indi-
vidual or eachexize predisposing to fracture are very
numerous. Of these, undoubtedly the inost common are
mollities ossium and rickets, Scurvy, syphilis, serofula,
and some influences of the nervous system, may also
be ranked as not unfrequently predisposing to frac-
ture ; while gout must be looked upon as possibly
predisposing to this injury, though the evidence in
favour of this view is by no means conclusive,

Mollities ossinm or osteo-malacia, when it
occurs, strongly predisposes to fracture. Fortunately,
the disease is not of frequent occurrence, and, therefore,
the cases of fracture arising from this cause are not
numerous. The remarkable changes in appearance and
texture which the bones undergo in true mollities
ossium sulliciently explain their liability to fracture.

Riclkets produces a condition of the bones which
disposes them to fracture, and not only this, but on
account of the unsteadiness of gait of rickety chil-
dren, and their proneness to fall, the accidents which
occasion fracture are more liable to occur in them
than in healthy children. So that from the pressure
exerted upon them, or even from muscular action, the
bones of a rachitic child are often broken, and it is
not uncommon to find several broken in the same
patient, or it may be the same bone broken in more
than one place.

Seurvy is believed to produce softening of the
bones, under which circumstance fracture may occur,
sometimes from very slight causes. It is stated also
that after the union of a fracture, should the patient
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develop symptoms of scurvy, the union may give way,
and the bone become refractured.

Syphilis, in its tertiary form, is a predisposing
cause of fracture, though not one of very frequent

occurrence, The fracture appears to be the result of

local changes taking place in the bone, rather than
the result of any general syphilitic' softening, such as
that described by A. Paré, who says that syphilis
liquefies the bones as if they were melted metal.”
That is to say, the fracture is the result of thinning of
the bone from interstitial absorption,* produced by
the presence of a gunmmy tumour.

The influemce of the mervous system, in
predisposing to the occurrence of fracture, appears to
act by producing special conditions of the bone tissue
owing to changes of structure, which result in atrophy
and brittleness.

Attention has been drawn to this subject from the
frequent occurrence of fracture of the ribs in the in-
mates of lunatic asylums. '

Dr. Boddington describes the softened and brittle
condition of bones in the insane, and states that they
are so soft that they ean he cut with a knife. He
believes that the softening is most common in motor
paralytic disorders, connected with sclerosis of the
nerve centres from increase of connective tissue, such
as general paralysis of the insane, paralysis agitans,
and locomotor ataxy.t

The condition of the bones in a case of acute
mania, and in another of general paralysis, are described
by the late Dr. Omerod.] He states that the process
is one of absorption, the tissue being replaced by an
excessive deposit of fatty matter.

And Mr. Rogers and Dr. Brown prove by analysis

* See a case, British Medical Journal, April 17, }Bﬂﬂ.
+ British Medical Journal, January, 1871; p. 105.
1 St. Bartholomew’'s Hospital Reports, vol. vi., p. 069,

PHPS. TERCRE | S T T
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that “the ratio of organic constituents to earthy
matter is much greater, while the ratio of lime to
phosphoric acid is distinctly less.” *

Though this morbid condition is more marked, and
was first observed in the ribs of insane perscns, it
nevertheless affects the other parts of the osseous sys-
tem, though to a less degree, so that all the bones are
liable to fracture from apparently slight accidents.

Epilepsy was in past times believed to be a com-
mon cause of brittleness of bones, leading to their
fracture from slight accidents, and cases are recorded
where patients have broken their bones during a fit.

Probably in these cases the fracture has been pro-
duced by some violence inflicted by the patient on
himself during the convulsions, the bones being
naturally weak and fragile from the delility induced
by the disease, or else from the epilepsy being com-
plicated by insanity. |

With regard to serofula, there is no doubt that
secondarily this cachexia is a frequent cause of
fracture. That is tosay, it induces certain changes in
the bones which lead to this injury.

Thus, diffuse periostitis frequently occurs in and
appears to be intimately connected with a scrofulous
diathesis. This inflammation leads to necrosis, and the
necrosis results in fracture. Again, struma may favour
fracture by inducing a condition of caries, which,
gradually destroying the bone, weakens it at one point,
and then from some slight injury fracture may occur at
this part, These conditions will be more conveniently
considered in the next section.

Gout has been regarded by some as a predisposing
cause of fracture, but there does not appear to be suffi-
cient evidence to prove that this is a very general or
potent cause.

* Liverpool Medical and Surgical Reports, vol. iv., p. 85.
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111. €auses comnfined to the bome.— Under
this heading will have to be considered :

(1) The liability of different bones to fracture.

(2) The various local changes which take place
in a bone, and which, by weakening it, predispose it to
fracture,

(1) As regards the liability of different bones to
fracture, it must first be noted that, as would naturally
be expected, the bones on the right side of the body
are more commonly fractured than those on the left,
since they are more exposed to violence,

The situation of a bone may be a predisposing
cause of fracture, from its heing more exposed to in-
jury; thus, the long cylindrical bones of the extre-
mities are more frequently fractured than the bones
of the trunk.

The shape of a bone has also some influence on its
tendency to fracture ; thus, a long bone is more fre-
quently broken than a short one,

(2) The various local changes which take place in
a bone and predispose it to fracture are atrophy,
caries and necrosis, and new growths,

Atrophy eof bone predisposing to fracture may
occur in several ways. It may be simply the atrophy
of old age, or may occur from disuse of a part,
As for instance, in cases of hip joint disease, when
the limb has not been used for a long time in pro-
gression, the femmur may become so wasted and
atrophied that it will give way under the slightest
force employed to straighten the joint.

Atrophy of bone may also follow deprivation of
blood supply. Mr. Curling has pointed out that
atrophy of a fractured bone follows if the direct supply
of blood by the medullary artery is cut off.* The same
thing is shown in a preparation in the Hunterian

* Med.-Chir. Trans., vol. xx,
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Museum (No. 382a). Mr. Durham relates an in-
teresting case bearing on this point.®

In this instance he believes that degeneration and
absorption of the bony matter took place as the result
of a blow, until the bone became so thinned that it
gave way under the slightest strain.

It seems probable that the injury involved some
interference with the nutrition of the bone, and a
deficient supply of blood was the primary cause of this
change,

Caries and necrosis are undoubtedly predispos-
ing causes of fracture. The bone, being weakened by the
death of a part of its osseous tissue, is no longer suftli-
ciently strong to withstand the effect of a slight strain,
and gives way at the seat of disease. Mr. Morrant
Baker narrates an interesting case of fracture of the
femur, the result of necrosis of nearly the whole of
the shaft; the death of the bone being unattended
with suppuration ;+ and Rosenberger a case in which
complete bony union took place in six weeks after
spontaneous fracture of the femur from caries, }

But by far the most frequent predisposing cause
of fracture confined to an individual bone is the
presence of a new growth, either infiltrating the bone
tissue or pressing upon it and producing absorption.
Of the former class, sarcomatous tumours affecting
the bone and producing fracture are to be found
in every hospital museum, and recovded in the Trans-
actions of the various societies.§  Instances of
spontaneous fracture following extensive ulceration
from epithelioma are also to be found recorded.
Thompson mentions a case in a patient, aged 69, who

*Clin. Soc. Trans., vol. iv., p. 63.
t Med.-Chir. Trans., vol. 1x., p. 187,
1 Berliner Klinische Wochenschrift, April 6, 1874.

% See, among others, Path. Soc. Trans., vol. vi., p. 296 ; vol. x.,

P. 235; vol. xi,, p. 212. Med.-Chir. Trans., vol. xv., p. 186;
Fol=xwi, p; Ol
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had suffered from an ulcer of the leg caused by injury,
for fifty years, which eventually became epithelio-
matous. Both bones suddenly snapped while the
patient was sitting up in bed.* |

Finally, hydatid disease of bone, by excavating it,
has a tendency to weaken it, and thus predispose to
fracture,

The consideration of the causes of fracture would
not be complete without some allusion to the subject
of intra-uterine fracture. These fractures are generally
produced by some external violence applied to the
abdomen of the mother during pregnancy; thus, a
violent blow, a fall down stairs, or a fall from a win-
dow, may produce a fracture, generally of one of the
long bones, of a futus in wutero; they may be simple
or compound. They are usually accompanied by great
distortion, and if compound the protruding bone
may injure the uterus, producing abortion. Other-
wise the mother may go to the full time, and the
fracture be found to be united in a distorted position,
or no union may have taken place. Carus relates a
case in which the injury occurred at the sixth month,
and the child was not born till the full time. Intra-
uterine fractures are also said to occur, without
external violence, by the violent action of the feetal
muscles,

Another class of fractures, which have been termed
intra-uferine, may occur during parturition, from
violence in the act of delivery. These are generally
situated in the skull and are incomplete, being pro-
duced by pressure from the forceps during the passage
of the head through the pelvis. The long bones of the
extremities may, however, be fractured by violent
traction, or disunion of the epiphyses may take
place. .

Finally, there is another variety of intra-uterine

* Path, Soc. Trans., vol x., p. 234,
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fracture, which is now described as a condition of
congenital rickets. In these cases there is an imper-
fectly ossified condition of the bones, which give way
irom the sligchtest violence, or it may be simply from
the movements of the child in the uterus. In these
cases the infant is born generally in a puny and ill-
nourished condition, and with numerous fractures.
Chaussier has recorded a case in which he found on
dissection no fewer than one hundred and thirteen
fractures of different bones in the same feetus.

CHAPTER II.
CLASSIFICATION OF FRACTURES.

THE varieties of fracture have to be considered first, as
regards their nafure, and secondly, as regards their
direction.

CLASSIFICATION OF FRACTURES AS REGARDS THEIR
NATURE,

Fractures are always divided into two great
classes : the sumple or subcutaneous fracture, which
does not communicate with the external air, and
which may be said to correspond to a bruise of the
soft parts; and the compound fracture, which is ex-
posed to the air through a wound in the soft parts,
and which may be said to correspond to a contused or
lacerated wound which heals by second intention.

The wound which renders a fracture compound
may be produced in several different ways, viz.: (1)
By the broken end of the bone protruding through the
Bkin, generally in an oblique fracture ; (2) by the same
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violence which produced the fracture, when it has
been caused by direct violence ; and (3) by subsequent,
sloughing of the integument over the fracture. This
latter form of compound fracture is not nearly so
dangerous to life as those where the wound is produced
at the time of or immediately after the accident. For
in these cases, before the fracture has become com-
pound, the reparative processes taking place in the
part have probably closed the torn vessels in the broken
bone, and thus materially diminished the risk of septic
absorption,

Besides this primary division, fractures are also
divided according to the nature of the separation, into
(1) single fractures; (2) multiple fractures; (3) com-
minuted fractures ; (4) incomplete fractures ; (5) per-
forated fractures. And to these must be added
another group, which may comprise examples of any
of the former ones, viz. fractures with complica-
tions.

1. Simngle fracture.—A single fracture of a bone
may present several different varieties. It may be a
simple single fracture, where the bone is broken at a
single point, generally in an oblique or transverse
direction. To this class belong the great majority
of injuries of this kind which are met with. It may
be wmpacted ; that is to say, one fragment may be
wedged into and fixed in the other. Or it may be
splantered, a portion being chipped off, leaving the rest
of the bone intact. This accident is generally caused
by a sabre-cut, or a machinery accident, and therefore,
though a single fracture, it is necessarily compound.
Again, a thin shell of bone may be torn off in severe
strains. A patient, slipping, falls to the ground with his
leg doubled under him. This causes a great strain to be
put on one of the ligaments of the ankle joint. The
ligament, on account of its toughness and tenacity, is
not ruptured, but is torn from the bone to which 1t 1s
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attached, carrying with it the thin shell of bone into
which its fibres are inserted. Hence these fractures
have been termed by the late Mr. Callender, by whom
they were fivst described, “ sprain fractures.”* Lastly,
among single fractures, we must include separation of
the epiphysis from the shaft of @ bone. ~ Though, as I
Lhave already pointed out, these cases cannot be re-
garded as true examples of fracture, having regard to
the etymology of the word, but rather as the separa-
tion of two bony surfaces from each other. It should
be stated, however, that this view is not universally
adopted, and some surgeons teach that the so-called
separation of the epiphysis is not in reality a tearing
of the epiphysial cartilage, but a true fracture occur-
ring in the shaft of the bone just above this structure,
so that the cartilage will be found encrusted with a
thin layer of bone which has been separated from the
shaft. Such was the view expressed by MM. Mar-
jolin and Chassaignac in a discussion at the Soc. de
Chir. de Paris in 1865, the former gentleman
asserting that he believed ©separations of the epi-
physes to be extremely rare,” and M. Chassaignac
stating “ that true separation of the epiphysis hardly
ever occurs.” T DMr. Holmes, with a view of testing
this opinion, has examined all the specimens which he
could find in the museums in London, and has arrived
at the following conclusions : That fracture occurs not
very rarely at or in the immediate néighbourhood of
the epiphysial line, and that the line of fracture co-
incides in these cases partially with that of the epi-
physial cartilage, but seldom completely I (Fig. 1).
The chief importance attaching to this form of injury
is in connection with the ultimate changes which the
injured cartilage may undergo, and the diminished
¥ St. Bart.'s Hosp. Reports, vol. vi., p. 51

T Gaz. des Hip., 1865, Nos. 145—147.
{ ““Burgical Treatment of Children’s Diseases,” p. 238. 1868,
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Fig. 1.—Separation of
several Epiphyses in
thre Lower Limb.

-

growth and usefulness which may
follow. Inflammation and perma-
nent damage to the ossifying car-
tilage will probably result from
its laceration, and deformity from
loss of growth is likely to follow.
Separation of the epiphysis ap-
pears to occur more frequently
in the lower end of the femur
than in any other situation, After
this the lower end of the radius,
the lower end of the tibia, and
the extremities of the humerus,
are the bones most frequently
affected.

2. Multiple firactures.
Under the term multiple fracture
are 1ncluded two distinet and
separate classes of cases : (1)
where there is a fracture of two or
more bonesin the same individual ;
(2) where there are two or more
fractures in the same bone. - The
former accident (fracture of two
or more bones in the same in-
dividual) is not an uncommon
one, especially where two parallel
bones, such as the tibia and fibula,
or the radius and ulna, are subjected

The lower epiphysis of the femur, the lower epi-
Dhysis of the tibia, and hoth epiphyses of the
fibula have been separated. It will be noticed
that the line of separation in the lower end of
the tibia passes partly through the epipbysial
cartilage and partly through the bone. There
18 also a fracoure of the lower third of the tibia.
Taken from a hoy, aged 18, who was leaping
froma pier on to asteamer, when hisfoof caught
in & rope and e was thrown into the water.
(From n preparation in the museum of Bt
George's ,]Elnspiml. scries, 1., 187.)

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































