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PREF A CE.

Tre following chapters were prepared as lectures,
~which were delivered at St. George’s Hospital.
Subsequently they appeared in the pages of the
¢ Lancet. In their present- form they are divided
into three parts, namely, Deformities of the Limbs,
Affections of the Joints, and Deformities of the Trunlk
and Neck, in the hope that this division of the sub-
ject may be useful to the student for whom this
volume 1is especially intended.

Considering how much more attention 18 now
paid to these subjects than Was the case formerly, it
will scarcely be thought superfluous to reissue these
lectures in a distinet and separate form. And,
indeed, T have been so frequently requested to do
this, that an apology is scarcely necessary.

Whatever may be the shortcomings of the volume,
my object will have been gained if it shall conduce
to a more comprehensive understanding of the
subject.

20, GROSVENOR STREET;
October, 1870,
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DEFORMITIES OF THE HUMAN HO]J:Y.

Deformities oceur, then, both as eongenital and
as non-congenital affections. Non-congenital de-
formities are, however, much more frequently met
with than congenital deformities.

In these pages the subject will be treated in the
following order, namely, in the first place an outline
of the causes of congenital and non-congenital de-
formities will be given, and subsequently the various
deformities of the human body will be considered
in detail.

CAUSES OF CONGENITAL DEFORMITIES.

Many causes have been assigned by various
authors for congenital deformities, such as mal-
formations and displacements of various portions
of the skeleton ; affections of the muscular system ;
malposition in wutero; arrest of development, and
disordered nervous influence.

Disordered mervous nfluence. — Rudolphit first
showed that club-hand and club-foot in the foetus
arise alone through morbid nervous mfluence
on the muscular system.

Spasmodic action from cerebro-spinal irritation 1s,
without doubt, the most frequent cause of congenital

inculcating the means of preventing and correcting in children the
deformities of the body.”*

# ¢« 'Orthopédie, ou I'Art de Préveniv et de Corriger dans
les Enfans les Difformités du Corps,’ par M. Andry, Conseiller
du Roy, Lecteur et Professeur en Médecine au College Royal,
Docteur Regent, et ancien Doyen de la Faculté de Médecine de
Paris, tome i, p. 2, Préface, 1741

+ ¢ Grundriss der Physiologie,’ 1823.




CAUSES OF CONGENITAL DEFORMITIES, 3

deformities which depend on muscular action. This
spasm may be -clonie, or it may be of a more
permanent character. It is due to irritation; and
whether this irritation be occasioned by dentition,
by intestinal worms, or other cause, it may give
rise to club-foot, club-hand, wry-neck, squinting or
other deformities. It was written by Marshall Hall,
““ Dentition, as I understand the term, begins at
birth or even before. Tt is then that the tissues of
the alveolar processes and cavities become the seat
of augmented vascular action and nervous excite-
ment, which do not cease until dentition is
completed. I think it probable that many con-
vulsive affections and their dire effects have their
origin in utero: certainly many of the latter are
congenital.”

But spasmodic action, however excited, may be
transifory : the spasm may subside and a healthy
condition may return. Under these circumstances
the effects which are produced on the footus are loss
severe than when a similar spasmodic condition
occurs after birth. Tt 1s not uncommon, however,
that a partial recovery alone shall take place, and
that after birth the ehild shall continue subject to
spasmodic movements, the limbs not being entirely
_under the control of the will. Should irritation be
persistent, paralysis, together with degeneration of
the affected muscles, may probably ensue.

Again, in the anencephalic fowtus every known
form of distortion may exist, as well as luxations,
whether complete or incomplete ; and similar distor-
tions are also met with together with hydrocephalus
and hydrorachis. There is, in fact, no known form
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Like other mnervous affections congenital defor-
mities are hereditary. Thus, I have known five
boys in one family who have suffered with congenital
talipes varus, their father, uncle, and paternal
grandfather having likewise suffered from similar
forms of distortion. In each generation females
were added to this family, but none of them were
deformed at birth. I have lately also seen another
family of four children, two boys and two girls, all
of whom were club-footed at birth: their mother
also was club-footed.

Dr. Little, speaking of talipes varus, says: “1I
have traced it on the paternal side even through
four generations—namely, the male infant, the father,
the grandfather, and the great-grandfather.”*

Arrest of development will occasion deformity, or
even monstrosity ; oecurring as it may in a limb
whilst growth elsewhere proceeds in a normal
manner. Thus, if in the embryo growth be arrested,
and this condition of parts be continued in the
fetus, it becomes monstrosity. For instance, a
hand without fingers, or a foot without toes, would
represent, according to Wagner, the conditions of
those parts of the embryo at the seventh week of
development. Should arrest of development take
place in these parts at this period of existence, a
form, which in the normal condition is transient
only and confined to embryonic life, becomes, if
continued, monstrosity in the child. Further, it
has been shown by Wagner that up to the fourth or
fifth month, or even later, the embryo may present

* Article “ Orthopadic Surgery,” in * Holmes’ System of Surgery.’



6 DEFORMITIES OF THE HUMAN BODY.

a club-footed appearance. But if arrest of develop-
ment should occur at this period, so that the muscles
on the inner side of the limb (say the adductors of the
foot) cease to be developed in proportion to the rest
of the limb, the condition now alluded to—the
normal condition of the feet at this period—
necessarily remains, and, as regards the affected
muscles, development at birth is imperfect, and the
feet still continue, as in the embryo, clubbed.

It is believed by some that intra-uterine pressure
is the cause of congenital deformities. It should
be remembered, however, that at an early period
of gestation the embryo floats in the liquor amnii,
and that as utero-gestation advances, and the
foetus becomes bent upon itself, the fluid which
surrounds the foetus prevents injurious pressure of
the uterus, and enables those movements to take
place which, indeed, become stronger and more
marked until the period of gestation is completed.
I have made use of the term * pressure of the
uterus,” but it is misapplied; for in its passive
state, and until labour commences, the uterus
exercises no pressure on the feetus, but yields to
every movement from within; and it is only when
this passive condition is exchanged for one of action,
to expel its contents, that the uterus exercises direct
pressure on the faetus. It is, therefore, impossible
that the uterus should produce such pressure upon
the feetus during gestation as to induce deformity.®

* Professor Louis Bauer says, truly enough, that if intra-uterine
pressure were a cause of club-foot, every child should be club-footed,
for the foot is naturally inverted in ufero. (‘ Lectureson Orthopeedic
Surgery,’ p. 49.)
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CAUSES OF NON-CONGENITAL DEFORMITIES.

The causes of non-congenital deformities are
various. Here, again, as in congenital defor-
mities, disordered nervous influence is the prevailing
cause; but, also, local inflammations, and debility are
very frequent causes of non-congenital distortions.

Spasm.—During infancy spasmodic action is very
frequently occasioned by dental and by intestinal
irritation. Marshall Hall wrote :— The age of
convulsive diseases is specially that of dentition,
and of what I may term dubious diet.” Indeed,
dental irritation is, perhaps, the most frequent cause
of spasmodic action during infancy ; and irritation of
the sympathetic system of nerves through errors of
diet, worms in the alimentary canal, retained fecu-
lent matter, &c., is often seen to give rise to spasm
and convuldgions. These forms of irritation are
common during infancy, and they constitute at
this period the most frequent causes of spasm and
paralysis. Other causes of cerebral congestion and
irritation of the spinal system of merves exist, such
as exposure to the sun’s rays, the incubation of
the exanthemata, a renal caleulus, an msufficiently
strangulated naevus; and, indeed, there is scarcely
a condition of body that can be named, apart from
health, in which convulsions may not be induced.
Carpo-pedal spasm may exist without cerebral
disturbance ; but when irritation is continued, con-
vulsions follow, with, perhaps, paralysis or death.

Spasmodic action is sometimes caused by pressure
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upon the head of the infant during birth. The
defarmities which arise from this cause are doubtless
frequently not distinguished from those which have
been previously alluded to as congenital distortions.
But tonic rigidity of a limb or of a pair of limbs (for
the most part the lower limbs) or of the entire
voluntary muscular system may result from some
injury at birth, such as is sustained by the brain
and the brain-case, or by the vertebra and the spinal
_cord, by too much force in the application of nstru-
ments or without instrumental interference, when
much violence is used, with or without deformity
and contraction of the pelvis. In these cases the
flexors and the adductors of the thighs, the flexors
of the legs, and the extensors of the feet are very
frequently affected. The upper limbs are usually
less affected than the lower, yet the elbows will
probably be found partially flexed, the forearms
pronated, and the fingers wanting In power. The
muscles of the neck are also in these cases deficient
in power, and unable to support the head; so that
the head rolls from side to side, and falls on to the
breast or backwards. In the same manmer the
muscles of the trunk participate in the general
weakness, and the child is in consequence unable to
sit upright. In children thus affected there 1s also
oceasional or constant strabismus, and often the
muscles of speech are inyolved : in some a cry only
can be uttered, in others a syllable, while in others
violent stuttering will be induced on the shightest
provocation or almost without apparent excitement.
Thus, a single muscle or a set of muscles or the
entire voluntary muscular system may be affected,
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and endless varieties of deformity are in this manner
produced.

Such, then, are the forms in which spastic con-
tractions are seen during infancy. Together with
these spastic conditions of the arms and legs, there
will probably also be found abnormal conditions of
the feet and hands: indeed, every known form of
talipes and cheirismus is to be found together with
these rigid limbs. The accompanying figs., 2, 3, 4,
were taken from a case in which this condition had
been developed.

Frc. 2. Fia. 3.
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. When convulsive action has once been developed
spastic contraction may ensue or a limb may be
wholly or partially paralysed. The countenance of
the child usually indicates the presence of cerebral
disturbance : there is a vacancy of expression, and
the child remains dull and listless or otherwise it is
excited. These children are, however, frequently
more intelligent than a casual observer might
suppose. Frequently the memory is good and the
mind is tolerably active (although the child is always
more or less morbidly excitable), notwithstanding
that the fingers and feet are almost, if not quite,
useless.

Spasm of one limb and paralysis of the opposite
limb may be observed. Spasm is usually first
developed in the upper, and later in the lower, ex-
tremities. It is often stated otherwise; but obser-
vation shows that in spasm the lower limb recovers
power sooner than the upper ; but that, when para-
lysed, the upper extremity usually first recovers
power.

After a succession of slight convulsive attacks,
certain muscles remain, perhaps, rigid; the most
powerful being the most affected, or appearing to be
most affected. Thus the thighs are more or less
flexed and the knees are approximated, or even the
legs are crossed one over the other and maintamed
so firmly in this position that considerable force
may be inadequate to separate them; the legs are
flexed, and the feet are extended and inverted.
Also, the arms are bound to the sides, the forearms
are flexed, the hands are prone, and the fingers are
flexed. Every form of squinting may be observed
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tinued, constantly increasing, until death, which
occurred at twenty-five years of age. Any drawing
can only give a very imperfect idea of the case.
Here are seen talipes varus, talipes valgus, con-
tractions of the knees, hips, elbows, wrists, fingers
and toes, wry-neck, and lateral curvature of the
spine.

Again, in the adult, affections of the sexual and
the urinary organs occasion disorders of the brain
and spinal cord, and give rise to deformities. Thus
it is not uncommon to see hysteria associated with
spasmodic contractions.

In cases such as these there has possibly existed
some congestion of the spinal cord, which, having
subsided, has left the deformity as a local affection,
dependent alone on structural shortening of the
affected muscles.* Not only may a hand or a foot
or an arm or a leg be thus affected, but one side of
‘the body or the entire muscular system may be
involved in such cases as these.

Paralysis.—Paralysis presents itself especially m
three forms—namely, that which arises from organic
change in the nervous centres ; that which is known
as myogenic paralysis, or the essential paralysis of
infants ; and paralysis from traumatic lesion of nerve-
trunks.

Paralysis, whether hemiplegia or paraplegia, is
observed at every age as a consequence of organic
change. During infancy, paralysis not unfrequently
oceurs without evident cerebral disturbance, perhaps

% See Remarks by Dr. Dick, ‘ Transactions of the Pathological
Society of London,’ vol. xv, p. 253.
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during sleep or while a child is at play ; and it often
oceurs without previous indication to an ordimnary
observer, the child appearing to bein his usunal state
of health. Thus, I have lately seen three cases which
seemed to commence as follows. A child was playing
in his father’s garden, when suddenlyhe lost the power
of his lower limbs : he was paraplegic. Another child
was observed tosquint : an epileptic seizure followed
soon after, and this was succeeded by paralysis of both
the upper and the lower extremities. A third child
was convulsed, and remained unconscious for several
hours: in this case hemiplegia resulted. Now,
whether deformity is occasioned by spasm or by
paralysis there is a certain amount of resemblance
in the resulting distortion. For instance, paralysis
of the sterno-mastoid musecle will cause the muscle
of the opposite side to contract upon itself and thus
to draw the head down towards the shoulder of
the same side, at the same time that the chin 1s
rotated in the opposite direction. And spasmodie
action of the sterno-mastoid muscle also occasions a
similar distortion. Again, when the muscles on the
anterior surface of the leg become paralysed, such
as the tibialis anticus and the extensor longus digi-
torum, their antagonists— namely the gastrocnemius
and soleus, the tibialis posticus and flexor longus
digitorum—gradually contract upon themselves, pro-
ducing elevation of the heel with some inversion of
the foot. And, as in the case to which I have
already alluded, spasm of the extensors and the
adductors of the foot produces a similar form of
distortion. From long continuance in a contracted
position and a more or less unused condition of the
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muscles, structural shortening results; and ulti-
mately fatty degeneration ensues, not of the para-
lysed muscles only, but also of those which are
contracted.

In these cases of paralysis, a single muscle may
alone be affected or a group of muscles or an entire
limb may be deprived of power, or the power of one
side may be lost, or both the upper and the lower
extremities may be simultaneously paralysed. Florid
children are, perhaps, scarcely less frequently the
subjects of these attacks than those who are weak
and ill-nourished.

Cerebral symptoms are, for the most part, pre-
ceded by spastic contractions. These premonitory
symptoms—such for instance as squinting—are,
however, frequently overlooked or their importance
is not understood. The cause of irritation is conse-
quently mnot recognised, and irreparable mischief,
which might perhaps have been warded off, is
allowed to occur.

Paralysis of one side of the trunk always gives
rise to lateral curvature of the spine, the healthy
muscles acting upon the vertebral column and
drawing it away from the mesial line of the trunk. -
The length of the spinal curve will depend both on
the extent and the degree of loss of muscular power :
a single curve may be formed when paralysis is
general on one side ; but when it is confined to two or
three muscles, the trapezius and the rhomboider for
instance, the curve will be compensated by a second
curve. In the same manner, after amputation of
the arm, the muscles of the shoulder become atrophic
and lose their power; whereupon those of the other
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shoulder, not being duly balanced, exercise undue
influence on the spinal column and curve it in the
direction of their combined forces.

Loss of the power of motion is, however, only
one form of paralysis. Another and a somewhat
more rare form is loss of sensation. This loss of
sensation may occur in a patch of skin only or both
lower extremities may be affected or it may be even
more general. When loss of sensation is partial and
incomplete, and perhaps confined to the lower
extremities, walking is accomplished in a clumsy
and awkward manner, with some support, such as a
couple of sticks or an arm; but should such a
patient close his eyes while standing, he would
probably drop to the ground. The limbs cannot be
guided without the help of the eye, and the ground
is felt imperfectly, and is not grasped, if one may
say s0, by the feet. This form of paralysis passes
on rapidly ; and in many instances proceeds to the
extinetion of sensation.

Infantile paralysis, or the essential paralysis of
infants, or myogenic paralysis, is frequently met with.

A child 1s observed perhaps to be feverish, and
on the following morning, or in the course of twelve
hours, febrile disturbance may have increased, and
there will probably be superadded acute pain of
one or more of the extremities, so that the child
cannot bear the limbs to be touched. Then, after
some few days, pain ceases, and the child begins
again to move its limbs, but with dafficulty, and
without complete voluntary power: some of the
muscles, or perhaps one or more limbs, remain
paralysed. The lower limbs are affected in this



16 DEFORMITIES OF THE HUMAN BODY.

form of paralysis more frequently than the upper;

and the extensors of the leg and the flexors and ab-

ductors of the foot are affected more commonly than

any other groups of muscles.. But in addition to,
these muscles of the lower extremities, the deltoid,

trapezius, and rhomboids may be paralysed, as well,

indeed, as the entire upper extremity. Sensation,

however, is seldom impaired. _

This form of paralysis usually occurs before the
child is two vears of age. It is often caused by
exposure to cold—by throwing off the bed-clothes
during sleep, by sitting on a stone seat, or other
like cause. Although this form of paralysis is often
preceded by febrile disturbance and local pain, it
occurs perhaps even more frequently without pain,
or with slight pain only. _

This form of paralysis may take place without
appreciable nervous lesion, or, again, the spinal cord
may be affected in its entire length, and the nerves
which are supplied to the paralysed muscles become
atrophic. |

When paralysis is recent, muscular power may,
in a large number of instances, be restored by means
of electricity, stimulation, and warmth ; and even
after the lapse of three or four years something
may be done to improve the condition of the affected
muscles, although it is scarcely possible that they
should then regain their former power. Should,
however, paralysis continue, contraction of the oppo-
nent museles takes place, and deformity results.

Trawmatic lesion of nerve-trunks 18 a rare cause of-
distortion. A nerve may be divided, and temporary
paralysis will ensue, After a certain amount of
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time muscular power will be re-established. But
when a portion of a nerve is removed, paralysis will
probably be permanent. Thus, Ihave known talipes

. ¢alcaneus to be produced by the removal of a portion
of the internal popliteal nerve, together with a tumour
from the ham. Gunshot wounds also occasionally
give rise to somewhat similar results. Such lesions
are seldom remediable. Fortunately they occur but
seldom.

Another and rare form of paralysis is that which
has been described by Duchenne, under the head of
Paralysie musculaire pseudo-hypertrophique, or Para-
lysis with apparent muscular hypertrophy. An excellent
description of this affection has lately been given by
Dr. Balthazar Foster.*

Duchenne divides the course of this disease into
three stages, namely, 1st, muscular weakness; 2nd,
muscular hypertrophy ; 3rd, general paralysis.

The first stage usually, but not invariably, com-
mences 1n early infancy, and may last for a variable
time—months or years—and terminate in hyper-
trophy. This commences especially in the museles of
the calves of the legs, and extends to the gluteal and
lumbar regions. In the upper extremity the biceps
18 also sometimes affected. Muscular weaknessis often
very great during this stage of the disease; but in
the third stage it increases considerably and becomes
éven more general, so that the upper extremities
grow weaker and the hypertrophied muscles waste.
The patient cannot now walk nor stand, but drags
himself about by the arms. I lately saw three
members of a family who were affected in this

* ¢ The Lancet,” 1869.
2
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manner. They consisted of two boys and a girl.
The disease commenced in the elder boy when he
was six years of age, and proceeded rapidly, so that
in the space of five years hypertrophy of the affected
muscles had disappeared, and wasting was complete.
He retained great power in the upper limbs, and
could pull himself up a flight of twenty stairs with-
out excessive labouring. In the other two children
the disease commenced during the first year, and ab
six and eight ‘respectively they showed considerable
hypertrophy of the gastrocnemii and the glutei, with
talipes equinus. Boys are more frequently affected
than girls with this form of disease.

Besides the causes already mentioned, inflam-
mation and debility are common Sources of non-
congenital deformities.

Inflammation.—In the entire category of defor-
mities to which I shall draw attention, none 18
more frightful to witness than that which may pro-
bably result from a gevere burn. The chin is
bound down perhaps upon the breast or, not unfre-
quently where destruction of the integument is .
<omewhat more extensive, and consequently where
contraction is somewhat greater, the lower lip 18
drawn down to its utmost limit : the saliva cannot
then be retained, the teeth are forced outwards, and
the aspect is rendered more repulsive even than in
the former case. Loss of substance, where the de-
struction of integument 1s considerable, especially
from burns, is followed by contraction and de-
formity ; but the amount of deformity depends
rather on the position than on the extent of the
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mjury. Burns of the neck produce perhaps the
greatest amount of deformity, for contraction takes
place with cicatrisation, and even after cicatrisation
1 complete; and although the face itself may not
have been touched with fire, the mouth and eye-
lids being drawn down, the resulting deformity
18 very great. With the greatest care and atten-
tion, it is in many instances impossible to prevent
deformity ; yet something may always be done to
prevent the terrible results to which allusion hag
now been made. When contraction takes place,
the deformity may yet be remedied whilst the’
clcatrix is recent. There was lately a patient under my
care, at St. George’s Hospital, 60 years of age,
who had been burnt extensively on the back and
breast and in the axilla, and whose arm vas
bound down to her side by adhesions, so that
she had no power to move it from her side nor
to raise her hand; but by gradual extension she
not only entirely regained the use of her arm,
but the web which had formed wholly disappeared.
Again, a chilblain, or an uleer, in healing, may
occasion adhesions to form, which restrict motion
and produce deformity. The muscles of the calf of
the leg are more frequently affected than others in
this manner. Incised and punctured wounds when
they occasion suppurative inflammation, and gun-
shot wounds through destruction of tissue, also give
rise to various deformities. And I must mention
the viper-bite, although we rarely see any ill effects
produced by it in this country; yet a notable in-
stance lately came under my care at St. George’s
Hospital, in which the patient having been bitten
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by one of these creatures, suffered from inflam-
mation in several joints, which resulted in ankylosis ;
and contraction of the gastrocnemii took place,
which necessitated the subcutaneous section of the
tendons.

Lately also, another case came under my notice.
It occurred in the person of a medical friend,
who was bitten by a viper in the finger, whilst he
was resident in the South of France. Very rapidly
inflammation extended up the arm, suppuration took
place in the finger and in the palm, and ankylosis of
the second joint of the finger resulted. '

Rheumatic inflammation, especially of the struc-
tures in the sole of the foot and in the palm of the
hand, is of every-day occurrence. The fingers are
drawn down into the palm of the hand, and the palmar
fascia becomes thickened and contracted ; and in a
similar manner, though to a smaller extent, the
plantar fascia also becomes affected. But, also,
rheumatic and other forms of inflammation produce
an extensive series of deformities through the dis-
organisations to which they give rise in the various
articulations, occasioning permanent muscular con-
tractions, with partial ankylosis, or, on the other
hand, bony ankylosis may result when disorganisa-
tion is complete. Complete ankylosis is, however,
rare.

Debility is one of the most common causes of
deformity. Hence are produced flat foot, knock-
knee, and curvature of the spine. Those who are
compelled to stand for many successive hours, such
as compositors, errand-boys, &c., are liable to con-
tract this painful affection; the plantar ligaments
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yielding and permitting the arches of the feet to
sink. And in a similar manner the internal lateral
licament of the knee-joint yields, while the outer ham-
string becomes tense; and thus knock-knee results.
Again, during convalescence, and whilst growth is
rapid, lateral curvature of the spine 1s very common.
Thus a weakly child, if it be treated as a stronger
companion, will probably acquire some irregularity
of form ; but the particular kind of deformity will
depend on the habits of the child. Through standing
or walking much, for instance, flat foot maybe induced.
This 18 a very common affection among children. A
sense of weakness in the limb is caused by the
loss of the arch of the foot, and consequently the
child will probably stand more on one foot than on
the other. Knock-knee will then be superadded.
And should this occur to a greater extent in one limb
than in the other, the pelvis will of necessity become
oblique. But an oblique pelvis must induce curva-
ture of the spine.

In infancy, posterior curvature of the spine is in-
duced by debility. The muscles of the neck and baclk
not having sufficient power to support the head
and trunk, the head falls forward on to the breast,
and the spine is curved forward in its entire length.
Also in youth and in old age a stoop is induced by
a similar cause.

The affections of the osseous system into which I
have to inquire are rickets and serofula.

HRickets.—In consequence of the derivation of the
term rickets it is commonly supposed that this
disease affects especially the vertebral column. Itis
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an error, however, to suppose that rickets frequently
affects the spine. Sir Benjamin Brodie, in his
lectures on ¢ Curvatures of the Spine,” which were
delivered in the theatre of St. George’s Hospital, said,
““ It was the prevailing opinion formerly, and I believe
that some hold the opinion still, that the common
cause of a lateral curvature of the spine is a rickety
condition of the bones. This view of the pathology
of the disease is not confirmed by the specimens
preserved in the museums of morbid anatomy ; and
no one who has seen much of these cases in the
living person can doubt that the fact is otherwise.
We are not, therefore, justified in regarding rickets
as the common, or even as a frequenf, cause of
spinal curvature ; nevertheless, it is the cause of it
in a few instances.”

Rickets is seen not uncommonly at birth. Ocea-
sionally it occurs with some deficiency, as of one or
more toes, with their corresponding metatarsal
bones, or of fingers, with, perhaps, clefts through
the palm to the carpus. Together with these ab-
normalities, partial displacement of an articular sur-
face, as the knee, and talipes in some form, may per-
haps exist. Also, in these cases of congenital rickets,
it is not uncommon to find a peculiar and sharp pro-
jection of the tibia : so sharp, indeed, is the projec-
tion sometimes, that it appears almost as though the
bone had been broken. There iz also a corre-
sponding indentation of the skin, as though it had
been punctured. The softened boneis bent sharply,
and the skin is thereby injured, and becomes more
or less adherent to the periosteum. Figs. 6, 7, 8, 9,
were taken from such a case.
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Rickets is rarely developed in the infant while it is
being suckled by its mother—that is to say, whilst it
18 well fed and warmly clothed. When it is fed on
vegetable and other indigestible matter disease begins
to show itself. Rickets isa general disease, and not a
disease of the skeleton only, and 1t abounds in all
large and ill-fed communities: it is the result of
poverty, bad food, and worse ventilation and drain-
age. Rickets 1is, for the most part, developed
between the sixth and the eighteenth month; and
it is seldom known to commence after puberty.
I have tabulated 500 cases of this disease, and I
find that female children are attacked consider-
ably in excess of males, and also that the bones
appear to be more extensively affected than in male
children. Thus, of 28 cases of deformity of the
pelvis, 2 only occurred in males. The following
table shows, with sufficient accuracy, the periods at
which rickets is seen to commence :

CABES,

At birth . : : 26
Between the second aﬂd the smth month 16
Between the sixth and the twelfth month 229—271

In the course of the second year . 134
53 33 third year . 4.3
5 5 fourth year . 26
” fifth year . At e |5
FI‘I}IIL the sixth to the twelfth year . 11—229

500
Of these cases 326 were females and 174 were
males.
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From this table it will be seen that a large majority
of cases of rickets occurs before the first year 1s
complete. |

When the disease has shown itself early, the child
is languid and unable to stand. He then moves
about on the floor in a sitting posture, and bends
the arm hones by leaning on them; and in crawling
the leg bones are curved above the malleolus as he
pushes himself along the floor, and this bowing
of the leg bones is increased when he 1s able to
stand and bear the weight of the body upon his
feet. -

Serofula.—In scrofula tuberculous matter is depo-
sited in the medullary cavities and in the cancellous
structure of the bones. The cancelli become dilated,
and are filled with exudation, which eventually breaks
down; abscess forms, and necrosis follows, with ulcer-
ation of the articular cartilages. In this disease the
bones become soft and spongy; they are charged
with oily matter ; and are light in substance. More-
over, the blood-vessels are increased in size, so that
when wounded, as occurs when portions of necrosed
bone are removed, they bleed freely and often pro-
fusely. But, notwithstanding that a scrofulous bone
becomes light and thin, and is deprived of some of its
salts of lime, it never becomes curved, as in rickets.
In these eircumstances, the main distinetions between
serofula and rickets are to be found—namely, that
in scrofula inflammation passes on to produce
abscess, while in rickets abscess never oceurs in the
course of the disease; but curvature and deformity
result.
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CHAPTER II.

RICKETS.

RickeTs is essentially a disease of infancy: it
occurs not uncommonly at birth ; but it is observed
especially during the first and second years of life.
This disease was not described until the middle of
the seventeenth century,when David Whistler selected
the subject for his inaugural thesis, in 1645 ;* and
Glisson, in 1651, made of it an elaborate study. At
that time, as now, the affection was known by the
name of rickets. It is probable that this term was
formed either from the ancient French word riguet
or from the German ricken.

Rickets is developed as a consequence of mal-
nutrition. Hence it is that the disease 18 seldom
seen whilst the child is being suckled at its mother’s
breast—that is to say, whilst it is kept warm and is
well and sufficiently fed ; but as soon as the food 18
insufficient or unsuitable, and the child is exposed to
cold, then assimilation of food becomes imperfect,
diarrhcea is frequent, the abdomen becomes tumid
and night-sweats are observed, the child becomes
weak and irritable, the muscles lose their consistence,
and the skin acquires unusual gensitiveness. Then
also commence to be seen swellings of the extremities

* ¢De Morbo Puerili Anglorum.’
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of the long bones and those further changes in the
various textures of the body combined with de-
formities of the skeleton which together constitute
rickets. Thus, rickets is comparatively rarely de-
~veloped until about the sixth month of infantile life.
From this time until the end of the second year more
especially, those changes commence to take place
through which are produced the deformities to which
I shall allude.

Rickets is a general disease in which every tissue of
the body is more or less involved ; but the osseous
systemis more affected, or appears to be more affected,
than any other tissue, in consequence of the deformities
which are produced through the softening of the:
bones. Dr. Little has well expressed it thus:—
“ Rachitis 18 not solely a disease of the osseous
system, but 1ts effects are m this part more obvious,
and therefore have been longer noticed. My opinion
is,” continues Dr. Little, ¢ that every tissue of the
frame is involved in the loss of tone and firmness—
the bones, ligaments, the involuntary and voluntary
muscles and their appendages, the membranes, and
the glandular organs.”®* And Sir Wm. Jenner, in
his admirable lectures, says: “ In some books rickets
is classed among diseases of the bones. This is a
mistake. Rickets is no more a disease of the bones
than is typhoid fever a disease of the intestines.”’t
And he continues thus:—* Rickets being a general
disease, the bones are affected as one organ, just as
the arterial system is in the degeneration of age ; the
consequence of this is that no one bone is ever

% ¢ Tectures on the Deformities of the Human Frame,’ p. 206. 1853.
+ ¢ Medical Times and Gazette,” 1860.
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affected without all suffering, and that whether the
disease manifest itself chiefly by enlargement of the
ends of the bones, or by softening of the bones, or
by both in a proportionate degree.” Howevet well
this opinion may satisfy the pathologist, it must be
admitted that certain portions of the bony system
appear to be affected sooner, and others later. Thus
the enlargement of the wrist, which is always ob-
served in rickets, is visible before any other affection
of the bomes is apparent. Rickets having com-
menced, doubtless disease proceeds to involve every
tissue of the frame, if the conditions remain unfavor-
able to nutrition; but it is well known that this
disease may be arrested, and that no further result
shall appear than this swelling of the carpal extremity
of the radius.

This swelling of the epiphyses of the radius and
ulna may be considered to be characteristic of
rickets. The malleoli and the knees also become
swollen, though not so constantly as the wrist. I
have seldom seen a case of rickets, however slight, in
which the carpal extremity of the radius was not
swollen. The bones throughout the skeleton become
painful, and some of them are curved. Deformity
takes place usually in the following order—namely,
~ the tibia and fibula, the femur, the thorax, the
clavicle, the spine, the radius and ulna, the humerus,
the pelvis, and lastly the head and face. Guérin
supposes that rickety deformity advances from below
upwards ; that the leg bones and the tarsal bones
first show symptoms of disease, then the thigh
bones and afterwards the pelvis and the spme—
that a rickety spine necessarily involves rickety
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deformity of the pelvis, thigh, leg, and tarsal
bones.

As a rule, doubtless, the leg and thigh bones
become curved sooner than the arm bones, in conse-
quence of the weight of the body being thrown on to
them, whilst the arm bones remain free. But this
depends on the mode of progression. In the com-
mencement of the disease the child may perhaps
walk : he will then bend the tibia and fibula: and
should he continue to walk, probably the femur also
will yield. Then is produced what is termed genu
extrorsum. But the disease may be developed before
the child has begun to walk; and this is indeed
exceedingly common. Then he will push himself
along, while sitting, with one or other foot ; and in
this way will bend the tibia more or less sharply
above the malleolus, and perhaps the radius and ulna
above the wrist. Or, again, the arm and thigh bones
may be much curved, while the leg bones and those
of the fore-arms remain straight. It is sufficient to
see such a child move about upon the floor to under-
stand how such deformity is produced: the child
does not walk, and never has walked ; but it crawls
about the room on its knees and supports itself on
the elbows. Hence it is that in these cases the arm
bones and the thigh bones are the only bones which
are curved. And 1t is for the same reason that the
leg and thigh bones are seen to be curved more
frequently than other parts of the skeleton : because
they have to bear the weight of the body. It fre-
quently happens that after the leg and thigh bones
have become somewhat curved they also become
painful. Tt is in part because there is pain, and also
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from a sense of weakness, that the child refuses to
walk, and prefers to crawl about upon his knees and
elbows or hands, and it is for this reason that the
arms and forearms become curved as well as the
lower extremities, as has been already explained.

The short bones become thickened in this affection,
and, among others, the tarsal bones ; the ligaments
also are softened, and allow the arch of the foot to
drop ; and thus the superincumbent weight is trans-
mitted especially to the.inner edge of the foot.
For the same reason the internal lateral ligament
of the knee-joint has to bear a very unusual amount
of downward pressure, and in consequence 1t yields ;
and a very common affection—knock-knee—is thus
produced.

In rickets the entire organism is more or less
affected : growth is arrested and development 1s
impeded. But it is more especially with the bony
structures that we are at present concerned, and in
these the most striking lesions are the enlargements
of the epiphyses of the long bones, the thickening
of the flat and the short bones, the softening
and painful condition of the affected bones, and
the deformities which result from mechanical causes.

Among the pathological changes which take place
in the course of this affection are increased develop-
ment of the spongy tissue of the epiphyses and of
that portion of the cartilage in which calcareous
matter 1s first deposited. Also the periosteum
becomes thickened and vascular throughout the
entire length of the bone, and especially at the
extremities of the long bones—at the junction,
namely, of the cartilage with the bone. The me-
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dullary membrane becomes highly vascular, and a
sanguinolent fluid occupies the medullary canal, the
cancelli, and especially the epiphyses. The cells
become distended, and are at length broken down,
and the medullary cavities become chambers filled
with bloody, pulpy matter, which will flow on cutting
into the bone. The bones themselves become soft
through diminution of their earthy salts, so that
they readily bend, or even they may be cut with a
knife. The salts of lime are taken up from originally
well-constituted bones, and pass out of the system,
especially in the urine; and the bones, especially the
shafts of the long bones, are rendered extremely
sensitive, so that pressure cannot be borme. In
some rare instances the progress of the disease 1s so
rapid that all the bones may become softened in the
course of some few weeks.

This is the condition of the bones, then, in rickets ;
and out of this condition arise such deformities as
flat-foot, bow-leg, and knock-knee, as well as curva-
tures of the arm, forearm, and spine. But 1t must
not be supposed that every case of flat-foot, bow-leg,
and knock-knee results from rickets; for similar
forms of deformity are produced by general and
local weakness and inability to sustain the weight of
the body. In these, however, the characteristie
mark of rickets—swelling of the epiphyses of the
long bones—is absent.

When a bone is curved, it is so in consequence of
its softened condition : it yields to the superincumbent
weight. Thus the tibia and fibula become curved in
an outward direction. This curveis an exaggeration
of the normal curve as it is found in the young child.
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All rachitic children are long in learning to walk,
and instead of walking they push themselves along
the floor in various ways, and thus each determines
the form of curve peculiar to itself. For instance,
one will use the outer side of the foot and leg, and
curve the leg bones sharply above the outer mal-
leolus ; another moves about upon the knees, and
curves the femur outwards; whilst, again, another
will rest on the elbow and work itself along with the
hand, and thus bend the humerus, and also the
radius and ulna immediately above the wrist. These
curves of the lower limbs are always considerably
increased when the child stands. Then is produced,
in addition, perhaps, to curvature of the femur,
outward curvature of the tibia—genu extrorsum.
Together with this weakness of the bones there is
commonly associated corresponding weakness of the
ligaments. The internal lateral ligament of the
knee-joint yields, and the knee is inclined inwards—
genu valgum, or knock-knee. Thus, there will be
found knock-knee on one side, and bow-leg, or genu
extrorsum, on the other; or, on the other hand, the
same kind of deformity may be developed in both
extremities ; and this is indeed generally the case,
while the former 1s the exception. The leg bones are
somewhat similarly bent in each limb ; or the thigh
bones are bent; or the thigh bones and leg bones
are together bent ; or the knees are bent inwards.
When knock-knee exists, the weight of the body
is transmitted more and more towards the inner
edge of the foot, so that at length the ligaments in
the sole of the foot yield, and the arch of the foot
sinks, until little or no arch remains. But it is also
3
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very common to find that in weak or rickety children
the arch of the foot yields first and the knee later.
The scaphoid and the cuneiform bones sink so as to
lie upon the ground, and the consequent pressure of
the soft structures in walking is painful, and causes
an awkward and peculiar gait; the elasticity of the
foot is destroyed, and its movements become much
restricted ; the abductors of the foot become re-
tracted, and the foot is everted. Soon the ligaments
of the ankle-joint yield, and there is often a greater
sense of weakness about the ankle-joint even than in
the foot itself. Now, also, the internal lateral liga-
ment of the knee begins to yield, and the knee
becomes inclined inwards somewhat in proportion
to the deformity which has been produced in the
corresponding foot; thus one knee may be more
inverted than the other; as is shown in figure 10.
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But, when this happens, the pelvis becomes oblique,
and curvature of the spine necessarily follows.

Treatment.—The treatment of rickets comsists in
the employment of all such measures as conduce to the
restoration of health—namely, warm clothing, such as
flannel next to the skin and enveloping the trunk
and extremities; a diet composed mainly of animal
substances, and a dry and pure air. To these may
be added tepid bathing, as well as cod-liver oil and
one or other of the various preparations of iron.
Constipation and diarrhcea, which are so frequently
present in this affection, are to be combated, not by
the exhibition of drugs, but by a careful regimen. It
18 rare, indeed, that striet attention to diet will not,
at least in the commencement of rickets, be sufficient
in itself to regulate the secretions, and restore a
state of healthy nutrition; but should it not be
sufficient to effect this purpose, then recourse may
be had to the nitro-muriatic acid bath, which, when
used occasionally, and as it may seem to be required,
is of great value in these affections. We are mainly
indebted to Sir Ranald Martin for the introduction
of this remedy into this country. It is greatly to be
preferred to the employment of purgatives and
alteratives and various preparations of mercury with
which these conditions essential to rickets are yet
treated by some.

The surgical treatment of the deformities which
are above described—namely, curvatures of the tibia
and femur, and knock-knee—may be explained in
very few words. It consists of the application of
splints or supports to the bent limbs. These are
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placed on the inner side of the curve, and pressure,
by means of webbing bands, is thus readily appled
to the outer side of the curve. In genu extrorsum,
or outward inclination of the kmnee, the femur 1s
curved outwardly as well as the tibia. In this de-
formity, therefore, the support should reach on the
inner side of the curve to within two inches of the
pubic bone. It should be made of metal, and as
light as is compatible with the requisite strength,
with a joint to correspond to the knee-joint, and its
lower end should be inserted into a socket, which is
let into the sole of the boot; while the upper portion
is continued on the outer side from the knee to the
hip, and connected with a band which passes around
the pelvis. Where the bones of the leg alone are
curved the support should reach from the inner
condyle of the femur to be let into the sole of the
boot, as in the case before mentioned. In both
cases a pad should be so placed as to correspond to
the internal malleolus, so that pressure may not
cause injury to the integument. It is easy in this
manner to remove this outward curve of the leg-
bones. But, together with an outward curve, there
is not unfrequently found a forward curve also, and
it is much more difficult to remove this anterior
curve than it was to act on the outward curve.
This anterior curve should be treated by means of a
well-padded splint, and pressure should be made
gradually, and increased very slowly ; for in this
position, the bone being sharp, and lying imme-
diately beneath the skin, pressure would readily
cause a slough. . To act on such a curve efficiently,
pressure should be exerted only in the horizontal
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position, and the child should not be allowed to
stand until the curve is removed. The same system
is to be adopted in the application of splints to the
humerus and the radius and ulna. In all these
cases the apparatus should be provided with joints
which correspond to the articulations of the limb,
and which allow, consequently, of motion at the
same time that such pressure as 18 necessary is
applied to the curved bone. It is, of course, to be
understood that this treatment, when applied to
rickety bones, is to be used before nature’s cure is
effected ; for as diarrhcea ceases together with night-
sweats, and the functions of digestion are performed
in a more healthy manner than heretofore, the
epiphyses begin to diminish in size, and the salts of
lime then are again deposited in the bones, so that
they not only acquire their normal strength, but
become endowed with much greater solidity and
consistence than in their normal condition. The
phosphate of lime is then deposited in abundance,
especially on the mner side of the curve, and this
deposition greatly increases the weight and strength
of the bone. This is the cure which nature performs ;
and when this has been effected, the curves which
existed remain unalterable. These observations
apply, however, alone to rickety bones, and not to
those curves which are induced in the long bones
as a result of debility.

Genu valgum, or knock-knee, requires support on
the outer side of the limb. This supportis, perhaps,
best given by means of a metal stem, which is fitted
above into a band which enecircles the pelvis, and
below into the sole of the boot : joints correspond
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CONTRACTIONS OF THE LIMBS.

CoNtrACTIONS of the limbs may be general, as 1s seen
in spastic rigidity from spinal irritation ; or a limb or
a portion of a limb only may be affected, through
injury to the nervous system or from local imjury
or as a result of inflammation. Thus, spasmodic
contraction may affect an upper or a lower extremity,
or a hand or a foot only, or the entire muscular
system may be involved. The musecles which are
most frequently affected in this manner are the
flexors and the adductors of the thighs, the flexors
of the legs, the extensors and the adductors of the
feet, the flexors of the arm, and the flexors of the
wrist. But, besides these, a spastic condition of the
muscles of the head and trunk, those of the orbit
and of the organs of speech and deglutition, occa-
sioning wry-neck and every form of spinal curvature,
squinting, stuttering, and difficulty in swallowing,
is also met with, following those lesions to which
allusion has already been made.

Again, paralysis gives rise to distortions which
bear in outward form a close resemblance to those
which have been occasioned by spasm. For, as
in spasm the flexors, adductors, and pronators of
the limbs are more especially affected, so in



40 DEFORMITIES OF THE HUMAN BODY.

paralysis the opposed sets of muscles become
more especially implicated—namely, the extensors,
abductors, and supinators. And thus the wrist
may, for instance, be flexed through spastic rigidity
of the flexor muscles, or it may equally be flexed
through paralysis of the extensor muscles and
consequent contraction of their opponents. And in
the same manner the foot may be affected with
talipes varus through spasm of the gastrocnemius
and the adductors, or it may equally be distorted into
talipes varus through paralysis of the muscles on the
front of the leg and the abductors, and the conse-
quent retraction of their opponents. These morbid
states, then—paralysis and spasm—are induced by
irritation or by organic change in the nervous
centres. The lesion may be congestion only, or
effusion and softening may result.

But local inflammation is, perhaps, even a more
common cause of contraction of imbs than nervous
lesion. Inflammation of and around joints, whether
it be in the form of rheumatism or serofula, phleg-
monous erysipelas or from mechanical injuries,
gives rise to contraction of the limb, with more or
less immobility.

I will now proceed to consider the various forms
under which contractions of the limbs are met with,
and afterwards will direct attention to the treatment
of these results of spasm, paralysis, and inflammation,
as they are brought before us in the deformities with
which we have to-deal. And because club-foot is of
very frequent occurrence, and in the treatment of
this deformity that of all other deformities may be
said to be comprised, I will commence my deserip-
tions of contractions of the limbs with the descrip-
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ON THE SECTION AND RE-UNION OF TENDONS.

At various times attempts have been made to
remove deformities by the section of tendons. Thus,
Thileniug, in the year 1784, divided the tendo Achillis,
and Sartoriug, in 1806, performed a similar operation.
Michaelis followed in 1809, and operated on various
occasions. He did not, however, cut the tendon
across, as was done by Thilenius and Sartorius, but,
having divided the tendon in part, he ruptured the
remaining portion. Delpech, in 1816, next divided
the Achilles tendon; and he divided it subeutaneously.
For the details of these several operations I must
refer to my work on ‘¢ The Nature and Treatment of
Club-Foot,” 1856, p. 6.

Delpech wrote the following rules for the section
and re-union of tendons. They are admirable,
and may be said still to be recognised as the rules
for the subcutaneous division of tendons :

¢ 1gt. The tendon to be divided should not be
exposed ; butits section should be made by inserting
the knife at a distance from the tendon, and not by
making an incision in the skin parallel to it. There
is danger of exfoliation of the tendon unless this
precaution be taken. _

¢« ond. Immediately after division of the tendon,
the divided extremities of the tendon should be
brought into contact and so be held by a suitable
apparatus, until re-union is accomplished.
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«3pd. As re-union can only take place by an inter-
mediate fibrous substance (organisation inodulaire),
gradual and careful extension should be made, to
give the required length to the shortened muscles,
before solidification takes place.

« 4th. Hxtension being complete, the limb should
be fixed in this position, and be so retained until the
new substance has acquired that firmmess of which
it is susceptible.”*

The author of these rules may well be said to be
the originator of subcutaneous tenotomy.

Fifteen years after the operation by Delpech, and
three years after the publication of his work on the
subject, Stromeyer first divided the tendo Achillis.

Stromeyer published his ¢ Contributions to Opera-
tive Orthopaedic Surgery,’t in 1838, in which the
following occur as his rules for the performance of
subcutaneous operations :

¢« When it can be done, the tendons of the resisting
museles must be divided ; but when the tendons can
be reached only with great difficulty, then the mus-
cles themselves should be divided. The section
should be made beneath the skin, when this is
possible, and the skin itself should not be divided.
Small instruments of different shapes are to be chosen
for this purpose: generally, a moderately curved,
sharp-pointed knife is the most useful. The limb
should be so ‘held that the tendon to be divided may
be made to stand prominently forward ; and the knife
being passed behind the tendon, and the point of the
knife having reached the opposite side, the resisting

# ¢ De I'Orthomorphie,’ tome ii, p. 330, 1828.
+ ¢ Beitriige zur Operativen Orthopiidik,” Hannover, 1838,
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tendon 1s to be divided rather by pressure against
the edge of the knife, than by onward movement of
the blade. The yielding skin follows on the blade of
the knife, so that the two small wounds are only of
the same breadth as the blade. I have very often
divided the tendo Achillis with a single puncture of
the skin; but this is unimportant, for the two small
punctures heal as quickly as one only. Usually, a
peculiar cracking mnoise is heard at the moment
when the tendon i1s divided. Section of the tendon
with the point of the knife is not always safe ; partly,
because the point is not sufficiently strong, but,
also, because other structures may be wounded
should the patient not remain quiet. Probe-pointed
knives are quite useless. . . . . When many
tendons are to be divided the sections should, if
possible, be made at the same time, for extension is
then accomplhished with greater facihty than when
the operation has to be repeated.”*

Stromeyer thus established the division of tendons
on a secure and permanent basis, and ensured its
reception as a standard operation in the art of
surgery.

In the year 1836 Dr. Little, who from childhood
had suffered from equino-varus, visited Stromeyer in
Hanover, and was operated on by him. In his
workt Dieffenbach gives an account of Dr. Little’s
return to Berlin after he had been operated on by
Stromeyer ; in the following words :

¢ A month had elapsed,” writes Dieffenbach,

* Op. cit., p. 18.
+ ¢ Ueber die Durchschneidung der Sehnen und Muskeln,

1841,
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¢« since Dr. Little had taken a letter from me to Dr.
Stromeyer, in Hanover, when suddenly my door
was opened, and the individual who had left me a
cripple, entered with a vigorous and rapid step. 1
can scarcely tell which was greatest, my astonishment
or my pleasure. I immediately examimed his foot,
and found the shape normal, the sole in contact
with the ground, the arch of the foot diminished;
the calf of the leg had begun to be developed,
and the entire lower extremity had gained its
normal length. A miracle could not have struck
me more forcibly; and I confess I was mnever
more taken by surprise in the whole course of my
life at the successful result of a surgical operation
than by this ; and 1 esteemed Stromeyer, who had
performed the operation, even more fortunate than
Little, who had benefited by 1t.”

Dr. Little chose, as the subject of his maugural
dissertation, talipes varus;* and soon afterwards re-
turning to London, commenced that career on which
his fame rests, and established in this country, by his
example and writings, orthopeedic surgery.

Jules Guérin contributed in France some excel-
lent essays on orthopazdy ; and Duval, Bouvier, and
Bonnet, among many others, have enriched this
department of surgery. Mr. Tamplin and Mr. W.
Adams have also written on this subject.

In connection with the treatment of deformities,
numerous experiments have been made on the
tendons of amimals, to determine the mode of re-
union after division. Some of the earliest were

* ¢ Symbole ad Talipedem Varnm Cognoscendum,’ Berol., 1837.
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made by von Ammon, who published an elaborate
work® on the subject with highly coloured and
- over-wrought plates, which, however, contained
much excellent and truthful material. He was
followed by Jules Guérin, Bouvier, Duval, Pirogoff,
and others. Our own countryman, Herbert Mayo,
had previously given the results of his experiments
on animals. He did not operate, however, subcutane-
ously. Mr. Paget subsequently recorded a series of
subcutaneous sections of tendons, and his record,t
which is very precise, is of great value. The
microscopical characters relating to the reparative
process are given in considerable detail, and his
representations are truthful records of the anatomi-
cal appearances which are presented. These may
be seen in the museum of St. Bartholomew's
Hospital. Gerstiicker and Boner about the same
time also recorded a series of experiments of a similar
kind ; and Thierfelder made a like series of
experiments with most carefully detailed results,
together with the microscopical appearances which
were presented in thirteen instances, of the repara-
tive process and of the structural changes which
were observed between the first and the fifty-sixth
day.

There were some points which had not been
clearly made out in the sections which had already
been made, and therefore I determined to repeat to
a certain extent what had already been done, and to
observe the result of division and the structural
changes which take place during the process of re-

# ¢ De Physiologia Tenotomim experimentis illustrata,” 1837.
+ ¢ Lectures on Surgical Pathology,’ vol. i, 1853.
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union when the limb is placed under similar con-
ditions as are observed in man. The results of my
investigations were communicated to the Royal
Society, together with the anatomical specimens
themselves, and the drawings which were made from
them.* They differed from those of Thierfelder,
Paget, and others, in this respect, that instead of
allowing the animal to move about after the section
of the tendon had been made, the limb was kept
at rest. The results which were obtaned were in-
tended to show, in the first place, the effects of
immediate re-union of the divided tendon; and
secondly to show how re-union takes place when
gradual extension of the umiting medium is made.
This mode of experimenting had not previously
been adopted, and it had not been ascertained what
was the condition of the new structure under
these circumstances. Even in Mr. Paget’s deserip-
tion a very important error had crept in, to which I
will call attention.

Mr. W. Adams also made some sections of ten-
dons about the same time. He followed the plan
which had previously been adopted of dividing the
tendon and allowing the animal immediately to move
about. But the result of this mode of treatment is
not satisfactory in its application to surgery. When
this operation is performed in man, a splint is accu-
rately bound to the limb and the limb is held in the
same position as before the operation for a certain
period. In some of the experiments made by Mr.
Adams the new material was drawn out to a great

* These, together with the communication itself, are in the
archives of the Royal Society.
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length ; and in consequence of the uniting medium
being thus unduly attenuated, the muscle was de-
prived of power.*

My experiments, I repeat, were made on the same
principle as the section of tendons for the removal
of deformities is made in man; and the following
details show the results. They were made on the
Achilles tendons of twenty rabbits, and were divided
into three series, viz. to show—

1st. That when a tendon has been divided 1t may
re-unite without leaving a permanent cicatrix.

ond. That the new material may be extended to
any required length. When, however, the divided
ends of the tendon are widely separated and kept
apart, re-union will not take place.

3rd. That the new material does not impair the
power of the muscle, except when it 1s so elongated
as to prevent entirely or in part the action of the
muscle.

% Mr. Tamplin referring to these experiments of Mr. Adams, says,
« OF necessity, the union was most imperfect, and no more illus-
trates the actual union of tendoms, where proper precautions are
used, than the false union of bone after fracture nnder similar
sircumstances would illustrate the normal union of fractured bone.”
(¢ A Course of Lectures on the Nature and Treatment of Deformi-
ties,” ¢ British Medical Journal,’ 1860.)
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RESULTS OF EXPERIMENTS,

1. The tendon was divided one inch from its inser-
tion. The limb was then extended so as to approxi-
mate the divided ends of the tendon, and it was so
held until re-union and consolidation had taken
place. Two months having elapsed, the tendon
was removed. A ecicatrix was not observable exter-
nally upon the tendon. On making a longitudinal
section of the tendon, however, a cupped depression
was seen where the tendon had been cut across.
After a more considerable lapse of time, namely,
from three to four months, this depression in the
tendon was no longer found.

2. When gradual extension after section of the
tendon was made, as is done in man for the removal
of deformity, the new material was drawn out to
any required length. - During consolidation con-
traction of the new material was always found to
take place to a greater or less extent; but when ex-
tension of the uniting medium has been made the
new material remains as a permanent structure.

3. When the new material which is deposited
between the divided extremities of the tendon is
extended slowly and gradually it may equal in dia-
meter and strength the original tendon, and under
the microscope it will at length not be distinguish-
able from it. It differs, however, in colour from the
original structure, for instead of the uniform ar-
rangement of fibres, and the pearly lustre of normal
tendon, it presents a greyish, translucent appear-
ance.

4
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The process of re-union after the subcutaneous
division of a tendon is as follows :

Immediately after the section of the tendon has
been made, the muscle retracts, somewhat in propor-
tion to the power of the muscle. Thus, in the instance
of the tendo Achillis the upper portion of the tendon
is retracted together with the muscle away from the
wound, while the lower portion of the tendon remains
opposite to the puncture. A clot or two of blood may
be found in or about the sheath of the tendon, and
especially in the immediate vicinity of the wound.
The inflammatory product is usually of small amount,
and the exudation ceases after twenty-four hours.
The external puncture is closed by adhesion in from
twelve to twenty-four hours.

On the second day a small and unimportant film
of blood was found in the sheath of the tendon, and
a small quantity of lymph was attached to the divided
ends. On the third day the space between the
divided ends of the tendon was equal to from three-
fourths of an inch to ome inch; the sheath was
thickened and its vessels were injected ; soft greyish
lymph was attached to both extremities of the
tendon, but especially to the upper divided end.
On the fourth day this constituted a soft bond of
union between the divided ends of the tendon, and
the lymph was more or less blotched with blood.
On the sixth day the ends of the tendon were more
closely approximated, the intervening substance not
being more than half an inch in length ; it was well
defined, firm, and ruddy, bemg streaked with blood.
At this time the uniting medium was distinctly
fibrous. The ends of the tendon, especially the
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upper end, were enveloped in this new material to
the extent of one fourth of an inch; they were also
somewhat swollen, softened, and succulent. Occa-
sionally an elongated clot of blood was found im-
bedded in this new material as an accidental product,
which does not, however, appreciably hinder the
healing process. On the tenth day the uniting
medium had contracted to one fourth of an inch in
length ; it was softer, paler, and thicker than the
normal tendon, but it was not less well defined, and
1t was at this time capable of very considerable
resistance. The Achilles tendon of a rabbit would
support a weight of eighty pounds.

The reparative process appears to proceed equally
well whether the sheath of the tendon be entirely or
i part only divided; yet the sheath is doubtless
important in giving definition to the new product.
In the experiments which I made, slight adhesions
to the sheath were sometimes found to exist ;
In numerous instances, however, the tendon was
free in its sheath. It was found that when the
sheath was entirely divided it did not contract with
the musecle, but it was always afterwards adherent.
Each day adds to the strength and perfection of the
intermediate substance.

If the limb be retained for a long period in a
position to favour perfect re-union, contraction of
the new material continues to take place until a
bulbous enlargement alone marks the point of section.
This, also, at length disappears, and no outward
trace of the passage of the knife across the tendon
itself remains.  On making a longitudinal section of
the tendon, however, a slight central depression may
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be obsgerved, which marks the point where the tendon
was divided. This depression 1s at length also
removed, so that the condition as it is deseribed
by Mr. Paget is obtained, namely, no trace of the
division can be discerned even with microscopic
aid.* Such, then, is the mode in which re-union
takes place when the limb has been kept at perfect
rest.t

# My. W. Adams has made a remark relative to these observations
to the effect that the acme of perfection of the intermediate substance
appears to consist in its total disappearance (* Reparative Process,’ &e.,
p. 167). But, Mr. Adams forgot that two sets of experiments are
referred toin my paper to show, in the first place, how direct re-union
takes place, and secondly how union with intermediate substance
is accomplished; and he has, therefore, overlooked the conclusion
of my paper. He gives it, however, on a following page, thus:—
“ When the divided ends of the tendon are held in apposition, and
the limb is kept at vest, re-union will take place without leaving a
cicatrix; but when extension is made, the new material becomes
organized and continues as a permanent structure.” Ibid., p. 169.

+ In reference to this subject Mr. Paget states that * Gradually
perfecting itself, but with a rate of progress which becomes gradually
less, the new tissue may become at last, in all appearance, identical
with that of the original tendon. So it has happened in the valuable
specimens presented to the musenm of the college by Mr. Tamplin,
Nos, 358, 359, 260, in the Museum. They ave the Achilles tendon
and the tendons of the anterior and posterior tibial muscles of a
child nine months old, in whom, when it was five months old, all
these tendons were divided for the cure of congenital varus. The
child had perfect use of its feet aftet the operation, and when it
died no trace of the division of any of the tendons could be dis-
cerned even with microscopic aid.” (‘ Lectures on Surgical Patho-
logy,” vol. i, p. 270.) This statement probably involves an error;
for when a tendon has been divided and extension made, as for
the removal of distortion, the new material becomes a permanent
structure, and is scavcely distinguishable under the mieroscope from
the original tendon, though it differs from it-in eolour and general
appearance for a much longer period than four months.

Mr. Adams refers to these specimens as follows :—* In the museum
of the Royal College of Surgeons are the tendo Achillis and the
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When, however, extension has been made—as
for the removal of distortion—or when the section
of a tendon has been made and the limb has
not been kept at rest, the new material becomes
elongated, either according to the desire of the
surgeon or, whilst in its soft extensible condition,
through the unrestrained motions of the limb.

When these movements are excessive and take

anterior and posterior tibial tendons from a child, removed eighteen
months after they had been divided for congenital varus, by M.
Tamplin; and in these specimens it is said that no trace of the
division and re-union could be detected, either by the naked eye
or by the microscope. In the catalogue of the museum the following
description is given of these preparations:

“““The tendo Achillis, and the tendons of the anterior and posterior
tibial muscles of a child nineteen months old. They were all divided
by subcutaneous section, nearly eighteen months before death. No
trace of the division is discernible in any of them; their outlines and
surfaces are regular, and their texture is uniform; even with the
microscope no part could be found different from the rest.” (‘Patho-
logical Catalogue of the Musenm of the Royal College of Surgeons,’
vol. 1i, Nos. 358, 359, and 360.)

“ With regard to these last specimens, I have already stated, at
page 66, that they were not examined, when recent, by a longitudinal
section, the only method by which, at a late period, the difference
between the old and new tendon can be recognised—the new tendon
always preserving an appearance of greyish translucency, which
contrasts with the opaque pearly lustre of the old tendon. I have
also demonstrated the very close resemblance between the old and
new tendon in microscopic characters, so that it cannot be said that
the absence of new connective tissue in these specimens can be con-
sidered as proved. Moreover, sections of these tendons were made
by Mr. Quekett and myself, some time ago, and there appeared to
me to be some indications of new tissue in the tendo Achillis, but
the traces were obscure from the effect of spirit, so that it was
impossible to give a positive opinion.” (Op. cit., p. 152.)

And again, Mr. Adams states (p. 118), “ Mr. Tamplin’s statement is
not confirmed by my own dissections in the human subject, the result of
which exhibits appearances very similar to those described in the
late stages of these experiments on rabbits.”
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place soon after the division of the tendon, re-union
may be wholly prevented. '

While the new material remains soft and ex-
tensible it may be drawn out to any desired length,
and thus it becomes a means of restoring the pro-
portions of a limb when structural shortening has
taken place. But that this new material may be
formed of the required length and of equable dimen-
sions it is essential that extension be made gradually ;
otherwise re-union may be imperfect or even 1t may
be prevented from taking place. Or, again, the soft
material may be drawn out to an inordinate length, as
when extension is made too rapidly through want of
experience in the use of mechanical means. Thus,
paralysis, or weakness of a previously healthy muscle
will be induced. In man I have known the divided
ends of the Achilles tendon to be so widely separated
after section of the tendon that re-union was pre-
vented : the sheath of the tendon became thickened,
but talipes calcaneus resulted. And in the dog 1
have known the new material to be extended fully
six inches, while in the rabbit it has been lengthened
four inches.

Thus, it is shown that re-union may take place
under favorable circumstances without leaving a per-
manent cicatrix ; while, on the other hand, it may
take place through the formation of new tissue,
which under certain conditions will remam perma-
nently as an additional structure.

This new material may be extended to the required
length and without impairing the strength of the
tendon, if extension be made gradually and while the
substance is still soft; but when extension is made







CHAPTER 1V.

TALIPES, OR CLUB-FOOT.

Tarires oceurs especially in four principal forms,
or varieties, which are distinguished by the terms
equinus, varus, valgus, and calcaneus. The word
talipes is used as a generic term, and comprehends
all those deformities of the feet which result from
muscular and other contractions. But besides these
specific forms, where the foot 1s directed downwards,
inwards, outwards, or upwards, compound varieties,
or intermediate forms, are met with, such as equino-
varus, equino-valgus, calcaneo-varus, and calcaneo-
valgus. Each of these varieties of talipes may be
either of congenital or of non-congenital origin; and
each form may depend on any one of the several
causes already mentioned, such as spasm, paralysis,
mmflammation, &e.

TALIPES EQUINUS.

Talipes equinus is more frequently met with than
any other variety of talipes. It is essentially a non-
congenital deformity ; but it occurs also, though
rarely, as a congenital affection.

Talipes equinus consists in the elevation of the
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heel through morbid contraction of the muscles of
the calf of the leg, the foot being meither inverted
nor everted. Where this distortion oceurs as a con-
genital affection, the other foot may also be dis-
torted ; and probably the hands may also be affected.
Thus, in one instance which came under my care,
there was talipes varus of one foot and talipes equinus
of the other, as well as club-hands ; or, again, one
foot may alone be affected, as in the case from which
Fig. 11 was taken. But the most extraordinary

mstance of this kind of deformity is that from which
Figs. 12 and 13 were taken, and which I saw with
Mr. Lattey. In this instance talipes equinus was the
only deformity present.

The child was well formed with the exception of
the right foot; but on this foot there were eight toes.
It was a large, broad foot, fully extended, and nearly
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half as broad again as the other foot. A slight
sulcus separated the heel into two equal parts,
making two small heels. The most singular circum-
stance, however, connected with this deformity was
that two Achilles tendons were inserted into this
conjoint heel, and that both were large, well-
developed tendons. The tendons were placed so
far apart that it was necessary to introduce the
knife a second time to divide the two tendons. The
accompanying woodeuts (Figs. 12 and 13) show the

Fia. 13.

two aspects of the limb: one passive and the foot
extended, while the other shows the muscles of the
calf of the leg in action, and the toes bent towards
the sole of the foot.

Although, then, talipes equinus occurs occasionally
as a congenital affection, it is essentially known as a
non-congenital deformity. The characters of the dis-
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tortion are as follows :—The toes are pointed to the
ground and the heel is raised, the muscles of the
calf of the leg being retracted. The deformity varies
in degree from inability to flex the foot beyond a
richt angle, to a vertical position of the foot, the
heads of the metatarsal bones and the phalanges
supporting the superincumbent weight.

Thus, the extremities of the metatarsal bones and
the toes resting on the ground support the weight of
the body ; and, in consequence, the metatarsal bones
become slightly separated one from another, and the
breadth of the anterior portion of the foot 1is in-
creased. Fig. 14 is an example of severe talipes

equinus in advanced age. Here the separation of
the phalanges may be observed.

When there is considerable loss of power in the
muscles on the anterior surface of the leg, the foot
may be retroverted, and even the entire dorsum of
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the foot may rest on the ground, as is represented in
Fig. 15. And when the muscles in the front of the
leg are affected with spasm, the toes are drawn up-
wards and backwards; as is shown in Fig. 16.

There ig still another form of this variety of distor-
tion, with very little deformity, however, which is not-
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withstanding occasionally, to say the least, extremely
inconvenient, and which is known as rectangular con-
traction. In this condition, the foot eannot be raised
beyond a right angle with the leg, and the -anterior
portion of the sole is pressed forcibly agamst the
ground in walking. It is thus rendered tender and
painful, and at length a callosity forms which induces
lameness. Lately I had a patient m St. George’s
Hospital in whom a large callosity on the anterior
portion of the sole of each foot had formed in the
manner now indicated. The patient was admitted
with inflammation of the sole, and the callosity in
each foot was in a sloughing condition. Fig. 17 was
taken from a case of this description.

When any lateral deviation of the foot is super-
added to elevation of the heel, then other muscles
than those of the calf of the leg are called into
action, such as the adductors or the abductors of the
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foot. Then we have a compound distortion pro-
duced, whether equino-varus or equino-valgus; and
the special form of distortion 18 determined by the
relative power of one or other set of muscles, or
perhaps it is determined by the mode of transmission
of the superincumbent weight, or by some other
such cause. Figs. 18 and 19 represent equino-varus, -
and Fig. 20 equino-valgus.

Fia. 18.
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Fig. 19 represents equino-varus of paralytic origin,
while Fig. 18 is taken from an instance of spasmodic
distortion.

Pathological Anatomy.—In this deformity the bones
of the foot are altered in position rather than in form.
This would a priori be expected to be the case,
since it oceurs for the most part as a non-congenital
distortion.

The tuberosity of the os caleis is raised, partly
in proportion to the amount of contraction of the
muscles of the calf of the leg, but partly also in relation
to theloss of power in the flexor muscles of the foot ;
and this altered position is also in part influenced by
the period of life at which deformity commences, the
displacement always being greater cateris paribus
when the deformity begins in early life.

An example of this distortion, the limb having
been amputated, was sent to me by Mr. Hester, of
Oxford. Tt was dissected and placed in the Museum



6l DEFORMITIES OF THE HUMAN BODY.

of the College of Surgeons (Pathological Series, No.
9, B), and the preparation was described at length
in the ¢ Transactions of the Pathological Society,” vol.
x, p. 279. Distortion commenced in this instance
during the earliest period of infancy, and 1t increased
oradually until the foot assumed a vertical direction.
The plantar surface of the foot
- became deeply arched and the
tuberosity of the os caleis was
raised, through the contraction
of the muscles of the calf of the
leg, above its normal position, S0
that the upper edge of the tuber-
osity of the os calcis was raised
three fourths of an inch above
the extremity of the internal
malleolus, and one inch above
the tip of the external malleolus.
These points are indicated, and
the relative positions of the bones
are well shown, in the accom-
panying plate, Fig. 21, which was
taken from the dissected speci-
men.

An instance of so great de-
formity is not common; and m
presenting it, therefore, 1 have
been careful to state that it oc-
curred in infancy, and as a con-

sequence of paralysis. The relative positions of the
bones of the leg and foot are accurately given in the
accompanying plate. But, although this deformity
oceurred in carly infancy and as a result of paralysis,
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there 1s not anything very remarkable in the amount
of deformity, for on referring to Figs. 11, 14, and
18, somewhat similar relations of the bones of
the leg and foot may be observed. And, indeed,
bearing in mind what has been above stated with
regard to the age at which deformity commences
and the amount of paralysis of the flexor muscles
which may be present, somewhat similar positions
are always maintained in this deformity.*

In consequence of the altered position of the os
caleis, the tuberosity being raised by contraction
of the muscles of the calf of the leg, the astra-
galus becomes forced forwards and downwards, and
the head of the bone presents prominently be-
neath the skin on the dorsum of the foot. This is
shown in Fig. 14, In extreme cases of vertical
equinus ulceration of the superjacent skin even may
be occasioned by the pressure of the head of the
astragalus, and this absolutely oceurred in the case
from which Fig. 14 was taken. Such a condition is,
however, exceedingly rare, and it can only occur
when the distortion is thus exaggerated, whereby
the head of the astragalus becomes inordinately
prominent.

* It has been stated by Mr. W. Adams in reference to the position
of the os caleis in equino-varus that “the os caleis is found, upon
dissection, to deviate very slightly from its natural hovizontal posi-
tion.” ‘Transactions of the Pathological Society,’ vol. viii, p- 396;
and in his Jacksonian Essay ¢ On Club-Foot,’ p. 83, he supports this
position. I would refer those who are intevested in this subject to
the specimen above alluded to in the College Museum, the measure-
ments from which were made by Professor Quekett and Mr. Murie,
As regards the displacement of the os caleis, I agree with Mr. Adams
that it is not material whether the deformity be true talipes equinus
or equino-varus,

0



GO DEFORMITIES OF THE HUMAN BODY,

The muscles undergo change, varying in every
possible manner from a condition of health to that
‘n which entire destruction of their proper tissue
takes place, and there 18 substituted, for healthy
muscular fibre, fatty and fibrous degeneration. These
changes are ‘most marked n cases of paralytic
origin. In the instance above cited, and from
which Fig. 21 was taken, all the muscles of
the leg and foot were in an extremely advanced
stage of fatty degeneration : those situated on the
anterior aspect of the leg were of a pale yellow and
fawn colour, and had still the fasciculated appear-
ance of muscle; whereas those in the posterior
region were more agglutinated, and were not to be
distinguished from a mass of fat. The tendons, also,
were considerably diminished in volume.

The extensor longus digitorwm Was composed
almost entirely of areolar tissue : degeneration of the
muscular fibres was complete. No healthy muscular
structure remained, but there was found a honey-
comb structure of large fab globules, the interstices
being filled with innumerable granules and other
fatty matter.

In the tibialis anticus muscular transverse strise
were visible; but the greatest number of fibrils were
flled with granular fatty molecules. The larger
fibres broke into a series of squares, as though they
were brittle. Between these, series of large fat
globules were seen. In the lowest part of the
muscle, which was more yellow and fatty in external
aspect, few fibres dould be distinguished, and
them strize were not visible. The mass consisted
chiefly of a meshwork of areolar tissue and fatty
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matter with cells containing crystals of margaric
acid.

Hatensor proprius pollicis.—No muscular striz were
visible. The fibres were filled with oil globules.
There existed much areolar tissue and large fat
cells.

Gastroenemius.—Muscular fibres were abundant,
striated and healthy. The areolar tissue was in
moderate quantity ; and between the fibres, large fat
cells, containing crystals, existed : these latter were
very abundant.

The soleus, as a mass, was like a lump of fat ; yet
here and there were portions of a deeper fawn
colour. In these, healthy muscular fibres were seen
in abundance, mingled with others, containing
molecules of fat. One or two fibres exhibited
a breaking up into transverse laminm, such as
has been already described by Mr. Quekett, as
“ broken into short lengths.” In some portions
which were examined, there were not any large fat
globules present. In others of a yellower shade,
but few muscular fibres were found, and these
contained oil molecules; but the mass chiefly con-
sisted of areolar tissue and large fat-cells, many
of which contained crystals of margaric acid.

In the tibialis posticus few or no muscular fibres
were found, but areolar tissue, fat-cells (containing
crystals of margaric acid), and oil globules.

The structure of the flemor longus  digitorum was
nearly similar to that of the last described muscle :
there were traces of muscular fibres, but they were
entirely converted into molecular fatty matter.

The outer aspect of the flexor longus pollicis was
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analogous to the preceding. One small patch of
reddish muscle-like substance remained, which con-
sisted almost entirely of healthy striated muscular
tiecue.  Some fibres were in the first stage of fatty
degeneration : oil globules were mingled among or
between the fibres. In other portions of the muscle
1o striated fibres remained, and there was but slight
appearance of muscular tissue ; but areolar tissue and
fat only. The few fibres which were found contained
molecular fatty matter.

The peroneus longus consisted chiefly of fibrous
areolar tissue, together with large-sized fat-cells,
containing crystals and other fatty matter. The
muscular fibres were as though converted into a
granular membrane.

The peroncus brevis presented very few muscular
fibres, and no strie were visible. Tt was full of oily
matter: large globules, containing crystals, were
arranged in honeycomb form, together with other
fatty elements floating about.

Also the bones of the foot were softened and fragile.
A very thin layer of cartilage alone remained to
cover the articular surface of the astragalus ; and
the outer shell of the bone itself was no thicker than
the cartilage; whilst the cancellous tissue was @
mass of fat and oil, with some few spicules of bone
interspersed. \ |

Treatment.—The treatment of talipes equinus con-
‘sists of the restoration of the shape of the foot by the
division of the tendo Achillis, and the subsequent
gradual extension of the new material which is depo-
sited between the divided ends of the tendon, until the
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foot can be well and sufficiently flexed upon the leg.
Occasionally, however, the limb may be restored to
its normal position, and distortion may be efficiently
removed by mechanical means alone and without the
use of the knife. This 1s especially the case where
the distortion results either from paralysis or spasm,
and especially where it is shight only. When the
distortion 1s severe, the tendo Achillis must be
divided.

The tendo Achillis 1s usually divided from one inch
to an inch and a half above its insertion. The
tenotome should be passed beneath the tendon from
the outer to the inner side of the foot; and the edge
of the knife being then turned upwards towards the
tendon, and the tendon at the same time being made
tense, the knife will be drawn across the tendon,
making a clean transverse cut. Care must be taken
not to draw the knife through the skin covering the
tendon. If the limb be so held that the tendon is
left lax, it may be difficult to divide the tendon; but
if, on the other hand, too much force be used the
divided ends of the tendon will be drawn asunder
forcibly, and the integument will be drawn on to the
operator’s knife: it will then require some skill to
avoid dividing the covering skin.

Scarpa’s shoe is the instrument ordinarily used in
the treatment of this deformity. = It may be applied
as soon as the puncture has healed, on the fourth
day namely ; and extension may be carried on slowly
and gradually until it is complete in about six weeks.
Should extension not be sufficiently rapid, at the
end of six weeks distortion will only be in part
removed ; but, on the other hand, should extension
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TALIPES VARUS.

It has already been stated that varus, as well as
every other form of talipes, occurs both as a con-
genital and as a non-congenital affection; but as it
was shown that equinus is essentially a non-
congenital distortion, so it must be now said that
varus 1s especially that form of talipes which is most
commonly met with at birth. In congenital varus
one foot or both may be distorted; it is, however,
somewhat more usual to find both feet affected
rather than one only, Where only one foot 1is
distorted, the right appears to suffer twice as often
as the left, and the male child is affected with
congenital talipes three times more frequently than
the female. In a report which was lately made to
the French Government it was stated that nearly
13,000 cases of talipes existed in Krance. It is
probable that in this country the number of cases
from every cause is relatively larger even than in
France. '

In talipes varus the foot undergoes a threefold
alteration in its position in relation to the leg, as
was first clearly pointed out by Dr. Little—namely,
extension, rotation, and adduction. The essential
external character of varus, however, is, as its name
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ordinary position, and lies, in some of these
instances of severe distortion, immediately over the
posterior tibial vessels; the plantar fascia is
shortened, and the muscles in the sole of the foot,
as well as the extensors and the adductors of the foot
and the flexors of the toes, are rigidly contracted.
The muscles, then, which are principally concerned

in producing this affection are those of the calf of
the leg and the tibial muscles ; while, on the other
hand, the extensor longus digitorum and the peronei
become weak and attenuated.

In a severe case of talipes varus some rotation of
the tarsal bones is found to exist at birth; this is
eagily overcome, however, and the foot is restored
to its normal shape by careful and gentle treatment.
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Together with excessive distortion some malforma-
tion of the tarsal bones may be found, which may
offer serious and even insuperable impediments to
the complete removal of distortion. These, how-
ever, are rare and exceptional cases.

When the weight of the body begns to be borne on
the foot, as in walking, important changes commence,
which should be thoroughly understood. The super-
incumbent weight is transmitted, not through the
arch of the foot, as in the normal position of the limb,
but it is received on the outer margin of the foot.
The metatarsal bones, from want of adequate support,
become folded, or doubled into the sole of the foot, and
thus a broader surface is gained for support; and a
soft cushion, composed of fat and cellular tissue, 18
developed, which enables the weight to be more
easily borne; and this is often so large and per-
foct that it forms an excellent rest and enables
the body to be borne almost as casily as in the
normal position of the foot. This cushion 1s,
therefore, of great importance to any one afflicted
with varus. In non-congenital varus this cushion,
or pad, is mnever well developed, and, m con-
sequence, walking 1 always more or less pain-
ful. Both in congenital and in non-congenital varus
this cushion inflames readily through over-walking
or through exposure fto cold, and it will then
probably slough. It disappears entirely after the
inversion of the foot has been removed, when the
gole, instead of the outer margin of the foot, 18
placed in contact with the ground: its function has
then ceased, and it, I consequence, ceases to exist.
Not only may the fifth metatarsal bone be doubled
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into the sole, but the fourth also becomes folded in
with it; so that at length the weight is no longer
transmitted to the outer margin, but to the dorsum
of the foot. (These appearances are well shown in
Figs. 28 and 29.) And, indeed, rotation of the foot

Fria. 28.

may be so complete that the astragalus has mainly
to bear the weight of the body in walking, as is
shown in Figs. 30 and 31.

In the adult, every structure entering into the
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sequence liable to inflame and ulcerate ; yet, as
would be supposed, the outward appearance of the
distortion is not dissimilar to the congenital form.
It 1s always a painful distortion, for the callosity on
which the superincumbent weight is borne is ill-
developed, and, through pressure or cold, this pad
15 liable to slough. Such limbs are occasionally
amputated, in consequence of the troublesome sores
which are not unfrequently produced.

T'ra. 33.

iracztmmi—_—The treatment of varus should com-
mence within some few weeks of birth. Nothing
1 gained by delaying the operation but, on the
contrary, through delay more time is required to
. produce an equally successful result. From one to
two months after birth is the time which should
be selected for the operation,

In very slight cases the distortion may be removed

G
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by bandaging and passive movements of the limb :
such treatment is long, however, and often ib 1s un-
satisfactory. In an ordinary case of varus, however,
the distortion cannot be removed by such means.
With regard to mechanical treatment, Phillips says :
< Tn the first degree of varus in infants, the foot may
be restored without the division of tendons, and
through the use of an instrument for extension only ;
but such treatment is both difficult of execution and
occupies much time, 1t 1s often painful, and it is rarely
officacious. In every case, even the most simple, 1t
is better to divide the tendons.”

The tendons which require to be divided in talipes
varus are those of the tibialis posticus and the
tibialis anticus muscles, and the tendo Achillis.
And in dividing these tendons 1618 11 ght to remember
that, varus being a compound distortion, its removal
must be effected by various stages. Thus, inversion
of the foot should first he overcome, after the
tendons of the tibial muscles have been divided : the
distortion is thus reduced to the condition of
equinus. In infantile varus the plantar fascia 18
seldom contracted or it is seldom 80 much con-
tracted as to require division ; but when it has to
be divided, this <hould be done before the section
of the tendo Achillis is effected.

In dividing the tendon to be npemted on, the
knife should first be passed woll beneath it ; and the
cutting edge being then turned towards the tendon,
thig will be divided transversely on extending the
Limb. Some operators cubt down upon the tendon
instead of cutting upwards or towards the surface,
believing this to be the simpler method. Tt is a
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mistaken notion, however, for not only is the mode
which I have indicated easier to perform, but effusion
of blood is spared by adopting this mode of division
of tendons. If not always entirely bloodless, this
operation 1s for the most part so; but it is difficult
to avoid wounding vessels when the knife is used to
cut down upon a tendon, and frequently under these
circumstances the effusion of blood is not incon-
siderable.

To divide the tendon of the tibialis posticus
muscle, the tenotome should be passed down to
the edge of the tibia, at from three quarters of an
mch to one inch above the malleolus, and the sheath
of the tendon be opened freely, without enlarging
the external puncture. The rounded knife may then
be passed into the wound, and, guided by the edge
of the bone, be directed beneath the tendon. In
the adult, the tendon being prominent and easily
felt, the sharp-pointed knife may be slipped beneath
the tendon immediately that the sheath has been
opened; but in infants it is safer not to use a
pomnted knife for the division of the tendon.

The anterior tibial tendon should be divided
immediately after the posterior tibial has been
divided. The knife should be passed beneath the
tendon from without inwards as it passes over the
ankle-joint, and the puncture should be made close
to the tendon, that the artery may not be divided.
Occasionally, the anterior tibial is more tensely con-
tracted than the posterior ; in which case it should
be divided first,

It 1s of real importance that the tendons now
mentioned-—namely, the tibial tendons and the
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the treatment into stages, it is of much greater
moment to attend to this injunetion when the
patient 18 older; for, should the Achilles tendon
be divided before inversion of the foot is removed,
1t may be impossible to bring the tarsal bones into
their normal positions and to unfold the longi-
tudinal and transverse arches of the foot. It is
therefore the rule not to divide the tendo Achillis,
whether in infantile or in adult varus, until the
foot has been fully everted. Although rotation of
the anterior portion of the foot may only be slight,
yet the difficulty of removing this rotation, and of
replacing the bones in their normal positions, would
be greatly increased by dividing the tendo Achillis ;
for in doing this the fixed position of the os caleis is
destroyed.

A straight, well-padded splint, carried to the
knee on the outer side of the leg, and extending
beyond the foot, is sufficient to remove inversion in
a large number of instances of varus; but it is
obvious that such an instrument is but ill-adapted to
its purpose, and in severe deformity it is entirely
inefficient. The instrument to be employed in this
as in every case of distortion should be constructed
in accordance with the mechanieal relations of the
- parts to which 1t is to be applied, and the centres
of motion should correspond as nearly as possible
with the centre of motion of the articulation to be
acted on. Scarpa’s shoe clearly does not fulfil this
desideratum ; but a modification of it, which is now
in general use and is made by all instrument-makers,
fulfils this purpose.

The plantar fascia, when contracted, should he
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NON-CONGENITAL TALIPES VALGUS.

In non-congenital as in congenital valgus the
longitudinal and transverse arches of the foot are
obliterated, so that the sole of the foot rests with its
inner margin flat on the ground. At first this
flattening i1s only observed when the weight of the
body is borne on the feet, as in standing; and on
removing the superincumbent weight, the natural
arches are, at least in part, restored. At length,
however, the elasticity of the structures is lost, and
the foot remains flat. This condition is very
frequently met with in young and delicate persons
with lax fibre. The tarsal ligaments in the sole of
the foot yield and become elongated ; and, especially
under certain conditions, the deformity may increase
so much as to produce a convex surface towards the
ground—reversing, in fact, the natural arches of the
foot. This 18 especially the case where much
standing 18 required; and thus certain trades are
more prone than others to this flattened state of the
feet. Tigs. 36 and 37 are illustrations of more or
less severe forms of non-congenital talipes valgus.

Talipes valgus also results from paralysis, the
tibial muscles, one or both, having lost power.
This occurs especially as a sequel of infantile
paralysis.

Spasmodicvalgus is comparativelyrare. It remains
as a sequel after convulsive action, which may have
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arches of the feet are reversed, and the sole 18
convex towards the ground.

Trawmatic valgus.—The worst form of fraumatic
valgus that I remember to have witnessed came
under my care in St. George’s Hospital. It oc-
curred after extensive uleceration on the dorsum of
the foot, the result of a burn, and was occasioned
by cicatrisation in healing. The illustrations (Figs.
38 and 39) show how completely the arches of the foot

F1a. 38.

were reversed, and how the foot was flexed and
everted. The outer margin of the foot also was
raised, and the tendo Achillis was tense; so that
there was scarcely perceptible motion at the ankle-
joint.

Valgus, again, results from disease of the ankle-
Jomt itself. It is not common, however, and when
it oceurs the lesser affection is lost in the greater.
No one would treat eversion of the foot, when there
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also sometimes seen, which require no other treat-
ment than simply the application of a bandage, to
bring the foot gently into its normal position.

When the tendons are rigid—indeed, in all severe
cases of congenital valgus, and in all ordinary cases
—it is mnecessary to divide the retracted tendons.
Whenever tenotomy 1is mnecessary in valgus, the
peronei tendons require division. In a somewhat
increased grade of distortion the extensor longus
digitorum will also require division. The distortion
should then be reduced to a condition of egquinus;
and eversion having been slowly and gently, but
entirely overcome, the tendo Achillis, when the
gastrocnemius is tense, should be divided. The foot
should then be flexed upon the leg until the natural
position of the limb is gradually restored. The
peronel tendons may be divided at one inch above
the external malleolus, and the extensor longus
and peroneus tertius as they pass over the tibio-
tarsal jomnt.

The treatment of non-congenital valgus varies ac-
cording to the degree of deformity and also as the
cause which gave rise to deformuty.

A large majority of cases of valgus depends on
general and local debility, and in these the form of
the foot is restored by local support and rest of the
limb when the deformity is not severe. In these
cases the general health always requires attention.
Such patients are usually overworked and under-fed,
or they are wrongly fed. In many young people with
lax fibre, a well-made boot with a spring in the sole,
18 all the local treatment that i necessary. But when
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the distortion is of long standing, and structural
shortening has taken place, it will be necessary to
divide the peroneir tendons, as well, perhaps, as the
tendo Achillis. In paralytic valgus it is seldom
necessary to divide tendons, except it be, perhaps,
the tendo Achillis. And it is never necessary in
rachitic valgus to divide any tendons. In rachitic
valgus the tarsal bones undergo some change in
form. The treatment in these cases is that which
I have already recommended as the treatment of
rickets, with that for talipes valgus superadded.

Spasmodic valgus being, as has been already
explained, a sequel of convulsive action, 1t 18 neces-
sary, after the subsidence of irritation and when the
epileptiform condition, or analogous state, has been
removed, to divide the retracted tendons and restore
the shape of the limb. There is often superadded con-
traction of other muscles than those of the foot only,
the upper extremity frequently being also affected
as well as the muscles of the thigh (especially those
of the internal and the posterior femoral regions);
but in the foot it becomes necessary to divide the
extensor longus digitorum, in addition to those
other tendons which have been already mentioned.

The mechanical treatment of this, as of every other
deformity, should be carried on gently and without
violence, so that the integument may not be injured.
The treatment in many cases is tedious; but force 1s
not necessary : the structures will yield to slow and
continued extension.

Allusion has been made above to a compound
variety of talipes valgus, which is known as equino-
valgus.  This term is applied where there 1s some-
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casily removed by manipulation and bandaging only.
And should the deformity not have been removed
before the child begins to walk, the muscles of the
calf of the leg, which extend the foot, rapidly over-
come this abnormal action of the flexors. Cases
are, however, occasionally seen in which structural

shortening of the flexor muscles has taken place,
and where, consequently, operative proceedings are
necessary to restore speedily the normal position of
the foot. 1In these rare cases the tendons of the
flexor muscles require to be divided as they pass
over the ankle-joint. The foot should then be sup-
ported on a well-padded, flexible splint ; and, at the
expiration of a week, slight, gradual extension, as in
the other forms of talipes, is to be made until the
normal position of the foot is obtained.
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above to the calf-plate of the leg support: it 1s the
best substitute we have to offer for the active muscle.

Of calcaneo-varus and calcanco-valgus I have to
speak much in the same manner as I have already
spoken of equino-valgus—mnamely, that they do not
deserve separate mention. In the former, together
with depression of the heel, there is also slight
inversion of the foot; while in the latter there is
depression of the heel and slight eversion of the
foot.

Disease of the amkle-joint may give rise to various
deformities.—It has already been said that valgus
may result from disease of the ankle-joint. Flat-foot
arising from this cause is not a direct result of disease,
however, but it is consequent on the position of the
limb. Again, when the joint becomes inflamed, the
foot remains slightly extended upon the leg; or
the foot, being supported, is maintained either at a
right angle with the leg, or perhaps at an acute
angle. Hence there may result, as a consequence
of inflammation of the ankle-joint, either equinus
or calcaneus, or rectangular contraction. The
mobility of the joint may be destroyed by true
ankylosis, or it may be impaired by false ankylosis ;
or, again, cicatrices and adhesions may induce
muscular retraction and articular rigidity.

And I may mention here that disease of some
of the tarsal bones, especially the astragalus and
the os calels, mot unfrequently occasions mus-
cular retraction and articular rigidity. I lately had
an interesting example of this form of irritation
under my care at St. George’s Hospital, where a
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portion of the os calcis had become neerosed, and
irritation had given rise to retraction of the muscles
of the calf of the leg, so that the ankle-joint was
held immovably fixed, and the heel was raised fully
one inch from the ground. I removed the diseased
bone, and the wound soon afterwards healed. The
heel remained raised, however; so I divided the
tendo Achillis, and after union was complete the
motions of the joint were perfectly restored. This
case was immediately followed by two others of a
precisely similar character, not in the hospital, how-
ever; and in each case the result was equally satis-
factory. In each instance the primary inflammation
was excited by an accident; such as a kick, faling
down stairs, and falling from an inconsiderable
height and at the same time twisting the ankle. In
each of these instances the child was a dark-haired
girl : one was a Jewess.

Treatment.—The treatment of distortion arising
from disease of the ankle-joint involves the treatment
of ankylosis; so to avoid repetition, I will reserve
what I have to say on this subject for the present.
Where muscular retraction exists, giving rise to
rigidity of the joint, with or without soft adhesions,
it is necessary to divide the tendons of the retracted
muscles, and gradually to restore the position of the
foot in its relation to the leg by means of Scarpa’s
<hoe or some similar form of instrument. And thus,
where the muscles of the calf of the leg are retracted,
causing the heel to be raised, the tendo Achillis
should be divided ; but where the heel is depressed,
the flexor muscles, especially the extensor longus
digitorum, and perhaps the tibialis anticus and the
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extensor proprius pollicis, will require to be divided.
Where the contraction is rectangular, 1t may be
sufficient alone to divide the Achilles tendon. In
all cases, however, of rectangular contraction with
false ankylosis, where the adhesions require to be rup-
tured, it is necessary to divide both the extensor and
the flexor tendons, or those of them which appear to
be retracted and are likely to offer themselves as im-
pediments to the free motion of the joint, before the
adhegions are ruptured. Mary C—, lately a patient
at St. George’s Hospital, is a good illustration of this
operation. She was admitted with false ankylosis
of the ankle- and knee-joints. The rigid tendons
around the ankle-joint were divided subcutaneously,
and subsequently the adhesions were ruptured, after
the administration of chloroform. The knee was
operated on later. Perfect motion was obtained,
both in the knee and in the ankle-joints.
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NON-CONGENITAL CONTRACTIONS OF THE LEG AND
THIGH.

It has already been stated that these contractions
are occasioned by spastic rigidity through spinal
irritation ; that they arise from injury to a portion
of the nervous system through which paralysis is
induced ; or that they result from inflammation of
the structures which enter into the formation of the
limb by which muscular retraction through irrita-
tion 1s oceasioned or otherwise that contraction is
induced by inflammatory adhesion. Thus there are
three pathological conditions which especially demand
attention when treating of contractions of the limbs
—namely, spastic rigidity, paralysis, and the result
of local inflammation.

The muscles of the lower limbs which are
especially affected with gpastic rigidity are the
flexors and the adductors of the thighs, the flexors
of the legs, and the extensors of the feet. Cases
are, however, occasionally met with—such as that
to which I have already alluded, and which is por-
trayed in Fig. 5, p. 11-——where not only a limb, but
the entire trunk and extremities appear to be
permanently affected with rigid spasm. The cast,
which was taken after death, shows how un-
changeably the limbs were fixed in their distorted
positions. Every limb was more or less contracted,
whether the upper or the lower extremities; and



108 . DEFORMITIES OF THE HUMAN DBODY,

not the limbs only, but the trunk also. The spine
was curved as it 1s rare to see a spine curved; and,
further, there was wry-neck and strabismus. Less
severe cases than this are, of course, more common ;
and it i1s not uncommon to find in young children
spastic contraction of the adductors of the thighs,
with slight flexion of the thighs and legs, and
extension of the feet. Such children also suffer
from weakness of the muscles of the back and neck ;
so that the head rolls from side to side, or falls
backwards or forwards, and they cannot sit or stand
upright. The hands also are wanting in power.
Perhaps, however, the slightest and most frequent
form in which this affection presents itself is shght
talipes equinus or equino-varus, together with weak-
ness of the fingers of the same side.

It is a much more common occurrence to see
contraction of a limb as a result of local inflamma-
tion than as a consequence of the causes aboyve
mentioned. No period of life is exempt from
inflammation of the joints, and there are many
varieties of articular inflammation ; but the hability
to suffer from these several varieties is not alike at
all ages. Thus, childhood is particularly obnoxious
to strumous diseases; but primary synovial inflam-
mations are comparatively rare at this period. In
the adult, however, inflammation of the synovial
membranes is the rule. No joint occasions more
trouble than the knee when it becomes inflamed ; it
is less painful than the hip, its capsule being less
resisting ; but, on account of its large and com-
plicated synovial surface, 1t 1s more liable to
inflammatory action than any other joint, and the
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offects of inflammation are very frequently disastrous.
The synovial secretion 1s poured out in increased
quantity, and is of a more aqueous quality than 1n
health, causing great distension of the capsule, and
extension of the ligaments of the joint. The limb is
at this time flexed ; for this position allows of the
oreatest amount of distension of a joint with the
least pain. The ligaments become softened and ex-
tended ; and as the fluid in the joint is absorbed, the
head of the tibia undergoes displacement backwards.
This was the course of the disease in the case of
Brewster M—, who was lately a patient in St. George’s
Hospital. He was admitted with a contracted knee,
the result of inflammation about the joint. Abscess
had formed, and a portion of the head of the tibia was
necrosed. This portion of bone was lying loose n
the ham, and having been removed, the wound
closed. The flexor tendons were then divided ; the
leg was gradually extended and the head of the tibia
restored to its normal position, or nearly its normal
position.

Occasionally, contraction of the flexor muscles of
the leg causes excruciating pain, and especially
this is the case when there is commencing ulceration.
Some years since I saw, together with Sir Benjamin
Brodie and Dr, Metcalfe Babington, such a case.
I allude to it, for I never before or since saw an
instance of such powerful contraction of the flexors
of the leg, attended with such acute pain. Pain was
incessant, and it was so severe that this patient was
anxious to lose his limb. Every night he swallowed
half an ounce of tincture of opium at a dose, and
even that quantity frequently failed to procure
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sleep, and it never secured for him more than
one hour’s rest. It was determined in consul-
tation to divide the flexors, and gradually to extend
the limb. So soon as the tendons were divided,
pain ceased ; and in the course of half an hour our
patient was asleep, and this without the help of
opium. There was no recurrence of pain. In the
course of six weeks or two months he began again
to use his leg.

The following case was lately in the Grosvenor
Ward, of St. George’s Hospital. In this instance the
limb was contracted and very painful, and the pain
entirely ceased on dividing the tendon of the semi-
tendinosus muscle. The following description is
written by the patient himself':

R.J. G—, @t. 30, was admitted into St. George’s Hospital, May
4th, 1870, with disease of the right knee-joint. He says, “ I had an
attack of acuterheumatism about nine years ago,and since thattime
have been subject to occasional rheumatic pains in various joints,
especially in the right knee. About twelve months after the first
attack I noticed a small swelling, about the size of a nut, of an
elastic character, at the outer side of the knee. It disappeared
after some four or five months, and was followed by slight effusion
into the joint. This was so slight at first as to be scarcely per-
ceptible ; but with every attack of cold the tenderness and
swelling increased in and around the joint.  After three or four
years the joint became tender to the touch at all times, and
motion more and more imperfect. I continued at my duties,and was
accustomed to much walking and standing many hours daily. The
joint was always more swollen and tender after the day’s exercise.
I consulted a surgeon, who prescribed a blister over the entire front
of the knee, and cinchona with hydrarg. perchlor. internally. The
medicine disagreed with the stomach, and the blister was severely
felt, and set up a good deal of inflammation around the joint, after
the subsidence of which it felt no better. I continued to go
about actively from that time, still being subject to rheumatic
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pains; and the knee becoming gradually more swollen, motion
more limited, and tenderness increasing. I was in the habit of
taking anti-rheumatic medicines, and applying counter-irritants
— tincture of iodine, &c.—to the joint, but never gave up my
duties, or took a day’s vest. I always felt, otherwise, in good
health, In addition to my ordinary duties, about two years ago,
I applied myself closely to study; and at this time the knee
became mare swollen and flexed, and motion more limited. In
July, 1869, while I was walking, T suddenly felt a severe pain, as
thongh confined to a spot about the size of a sixpence, in the
interior of the joint. This spot has, since that time, always
continued painful, and caused me when walking or standing to
bring the muscles on the inner side of the thigh into unwonted
action. This pain was quickly followed by a fluctuating swelling
about the size of a pigeon’s egg at the inner and inferior part of
the thigh, immediately above the condyle of the femur. T still
continued to go about, but was compelled to use two walking-
sticks. On January 15th, 1870, I applied to Mr. Brodhurst.
The joint was then greatly enlarged by effusion mto, and swelling
all around it, and the lump above the inner side was as large as
a hen’s egg. I was ordered steel and cod-liver oil; to go on
erutches, not to use the leg, but to carry it in a sling. A padded
metal splint was applied to the back of the joint; counter-irrita-
tion was kept up for a few months, and continuous pressure by
means of bandages. The swelling and effusion diminished some-
what, but the joint was becoming much deformed by displace-
ment of the bones of the leg outwards and backwards. On
admission into the hospital there was severe and confinual pain
along the internal and anterior part of the head of the tibia, with
increasing tension of the hamstrings: the limb was more flexed,
and displacement was increasing. There was also detected con-
siderable roughness in the interior of the joint on motion. The
day after admission Mr. Brodhurst divided the semi-tendinosus
tendon. This operation gave me instantaneous relief from all the
severe pain around the head of the tibia. The limb was kept in
gplints for a few days, until the puncture was quite healed, when
it was placed in an instrument, by means of which the limb was
gradually extended to its normal shape. The effused fluid became
absorbed, and, after a few months, the joint diminished to its
normal size. In August last I had a severe attack of rheumatic






CHAPTER [IX.
CONTRACTIONS OF THE UPPER EXTREMITY.

‘I the same manner as has been already described,
there is also found flexion of the forearm upon the
arm, through retraction of the biceps and the brachi-
alis anticus muscles ; of the wrist, through retraction
of the flexores carpi; and of the fingers, through
retraction of their flexors. But of all the various
forms of contraction of the upper extremity, none
are more interesting and of more frequent occurrence
than those of the hand.

Congenital contractions of the fingers and hand are
occasioned by thickening and a contracted condition
of those portions of the palmar fascia which pass to
the first and second phalanges, and which are at-
tached to the ligaments of the articulation between
these phalanges. The little finger is very commonly
alone contracted. This may seem to be only a
trifling affection : it occasions, however, considerable
inconvenience ; for the fingers cannot be fully ex-
panded, and, consequently, among other things, the
performance of instrumental music 1s seriously imnter-
fered with. Occasionally, however, cases are met
with where not only accomplishments are interfered
with, but where the fingers are so much contracted
that the ordinary avocations of life cannot be fulfilled,

8
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NON-CONGENITAL CONTRACTIONS OF THE FINGERS
AND HAND. :

Non-congenital contractions arise, for the most
part, in a gouty or a rheumatic diathesis, and
especially where spirituous liquors are habitually
taken in considerable quantities. There 1s, however,
always some present exciting cause to mduce con-
traction—some local irritation, together, perhaps,
with exposure to cold and damp. The cabman’s
whip and reins, for instance, appear to act frequently
as causes of this common form of contraction. It
may also be produced by handling a sword, by wear-
ing a ring, or by pressure in the palm of the hand,
such as is produced by the carpenter’s saw or the
jeweller’s tool, or by leaning heavily on a stick or a
crutch. In these cases the fascia in the palm of the
hand undergoes chronic thickening. It is a painless
affection, and its course 18 very slow. Contraction,
for the most part, commences in that portion of the
fascia which passes to the little finger, and this
finger becomes somewhat thickened, and then shightly
flexed into the palm; and subsequently the ring,
middle, and index fingers, and very rarely also the
thumb, become more or less drawn down towards
the palm, and they cannot be extended. The ap-
pearance which this affection presents 18 well
shown i Fig. 48. The process of fascia which
passes to each contracted finger becomes more
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and more dense as the finger becomes more con-
tracted ; and occasionally instances are seen where
the fingers are so firmly closed that it is difficult to
introduce the knife beneath the band of fascia, and
even cases are not rare where the pressure of the
nail may even excoriate the palm of the hand.

Fig. 48.

Treatment.—The treatment of these several affec-
tionsvaries as the pathological conditionvaries. Thus,
as has been been already explained, in spasmodic con-
tractions, recourse can be had to section of tendons
only when irritation has entirely or in great measure
subsided ; for contraction would necessarily recur if
tendons were to be divided at an earlier period.
Until this time has arrived, counter-irritants in the
course of the spine may be employed, and nutrition
should be promoted to the utmost. When irritation
has ceased, the tendons of those muscles which
remain permanently shortened may be divided.
Among others, those of the flexor muscles of the leg
—namely, the biceps, the semimembranosus and the
semitendinosus—require to be divided, as well per-
haps as the tendo Achillis. There was lately an
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excellent illustration of the condition to which 1 am
now referring in St. George’s Hospital.

This child was sent up to the hospital from Black-
pool by Dr. Risk, suffering from contraction of the
extensors of the feet, the flexors of the thighs
and legs and the adductors of the thighs. In con-
sequence of this state of the muscles, the trunk was
thrown forward, so that the child could not stand
without help. The flexors of the legs and the ex-
tensors of the feet were divided, and mechanical
means were employed to overcome other contrac-
tions; and after some weeks of treatment, the
child was able to walk fairly in the ward with the
aid of a stick. The change which was produced
in the form of this child, from a crouching to an
upright position, was so remarkable that it might
well be doubted if its mother would recognise her
child. There was also a severe form of strabismus.
The internal rectus was divided by Mr. Power, and
the removal of the squint tended much to improve
the child’s appearance.

As aresult of infantile and other forms of paralysis,
when structural shortening has taken place, tendons
also require to be divided, as in the instance just
cited. The result of operation in these cases is not,
however, so favorable as in the former : more or less
muscular weakness of the limb generally remains,
notwithstanding the employment of galvamism, ex-
citants, &c. ; so that mechanical support is required
for a lengthened period after the operation. Where
spasm has occasioned contraction, mechanical sup-
port also is required to be worn for some time ;
but in these cases it may be discontinued, as the
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muscles begin to recover power and resume their
functions.

Both in spasmodic and in paralytic affections, dis-
tortion may be prevented by the timely use of
adequate mechanical means. It is only, for the
most part, when such means are neglected that con-
traction and structural shortening and deformities
result,

When the flexor tendons have been divided, exten-
sion ghould be made slowly until 1t is complete.

The mode of division of the biceps tendon 1s as
follows :—The patient, lying on his face, will en-
deavour slightly to bend the knee, which will cause
the muscle to spring into action, and make the -
tendon tense. The tenotome will then be introduced
beneath the tendon from the centre towards the
outer side of the limb, and, being guided close to
the tendon, it will pass between it and the peroneal
nerve. The edge of the knife will then be directed
upwards towards the tendon. So soon as the tendon is
divided, the peroneal nerve becomes prominent, and
a tyro may even doubt whether the tendon has
really been divided. If care has been taken to pass
the knife fairly and fully béneath the biceps tendon,
on using a cutting motion the tendon will certainly
be divided, and the knife may be felt covered only by
the integument. The knife should then be withdrawn,
and on no account should it be re-introduced. I have
known more than one instance in which the tempta-
tion was felt so strongly to do this that the knife was
re-introduced, and the nerve divided. Temporary
paralysis of course followed. After the tendon has
been divided the puncture should be carefully closed,
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and the limb bandaged; and in the course of three
or four days, when the wound has healed, extension
may commence.

When contraction of the thigh, through inflamma-
tion of or around the hip-joint,or from anyother cause,
has taken place,it is seldom necessaryto use the knife.
These contractions are overcome so perfectly by
means of instruments for extension, that it 1s super-
fluous for the most part to divide either muscle or
other resisting structure. Occasionally, however, a
band of fascia may require to be divided, or perhaps
the tensor vaginw femoris. It1s rare, indeed, however,
that this is necessary. I have also divided more
than once the adductor longus, as well as the sarto-
rius, which appeared to influence a limb mjuriously ;
but I cannot recommend these operations to be
undertaken, for I doubt if any advantage is to be
derived from them.

Again, in contractions of the forearm, mechanical
means are for the most part sufficient to overcome
contraction. It is occasionally necessary, however,
to divide the tendon of the biceps. When this is
much contracted, it is raised considerably above the
vessels, and may be divided without danger. And
after the biceps tendon has been divided, the
brachialis anticus, and the other contracted struc-
tures, yield readily to extension. Contractions of
the wrist-joint also generally yield to mechanical
means, when there is not any displacement of the
bones of the carpus. When the hand is displaced
backwards or forwards, it may be necessary to divide
the flexor tendons before the articular surfaces can
be placed in apposition.
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When one or more toes are contracted in children,
gentle bandaging will generally remove this de-
formity ; but in later years, when the flexor tendon
18 rigid, 1t is necessary to divide it. In the adult, it
1s impossible to remove a well-marked deformity of
this kind without dividing the flexor tendon. The
tendon should be divided opposite to the first
phalanx, and the puncture having healed, extension
may be made very gradually. And in a similar
manner the extensor tendon may require to be
divided. This 1s much more rarely required, how-
ever, and when 1t is done extension should be made
more slowly, for the resistance is less. Hven now-
a-days we hear constantly of proposals to amputate
toes which happen to be contracted,—especially
the little toe; for there is supposed to be some
special difficulty 1n restoring the httle toe to
its normal position, and consequently amputation
is suggested as the shortest mode of removing
deformity. It should also be remembered that this
short method of cure irrevocably maims the foot.
I need scarcely say that the idea of amputation
of a toe should not be entertained where it is
not absolutely necessary. Nothing is easier than
to restore the position and action of toes thus
circumstanced by dividing the flexor or the extensor
tendon, as the case may be, and by using sub-
sequently gradual extension.

In contraction of the palmar fascia, mechanical
extension will sometimes be sufficient to remove the
distortion. In general, however, extension is ex-
ceedingly painful, and cannot be borne. Recourse
should then be had to division of each contracted
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portion of fascia. So soon as the punctures hLave
healed, extension may commence, and be carried on
as rapidly as it can be borne. The palm of the hand
must then be fully unfolded and the fingers extended ;
for should any portions of fascia remain contracted,
the fingers will again in time be drawn into the palm

of the hand.
Fig. 49 is intended to represent that form of

contraction which is caused by chronic rheumatic
inflammation of the hand.

I introduce this figure without further comment,
and merely for the sake of distinction ; for although
there is contraction here, there is no analogy
between this and the other forms of distortion which
have now been described. In these there is simple
contraction of the more superficial textures: some-
times the tissues external to the flexor tendopns are
alone affected, while in others the flexor muscles
are retracted as well as the fascia and other soft
tissues ; but in this last-mentioned instance de-
formity is induced by disease of the articular
surfaces.






PART IT.

AFFECTIONS OF THE JOINTS.

CHAPTER X.
ANKYLOSIS,

ANKYLOSIS is either true or false. True ankylosis,
or synostosis, implies that the soft structures of the
joint have been destroyed, and that bony union has
taken place between the adjacent bony surfaces;
and by false ankylosis is understood the formation of
membranous, or fibrous adhesions within or external
to a joint, and which interfere with motion.
~ Pibrous anlylosis—False, partial, or fibrous anky-
losis is induced by the deposition of lymph within
or around a joint through which adhesions are
formed which interfere with motion. Under these
circumstances motion may be only slightly impeded,
or it may be, in fact, lost. If the muscles about
a joint, or the tendons which pass over the joint,
can be rendered prominent, or tense, ankylosis is
not complete ; neither is it complete, or bony,
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should the slightest motion remain. And even
though motion be lost, the same sensation of solidity
18 not imparted to the hand on grasping the limb
firmly above and below the articulation, as when
bony ankylosis has taken place.

Fibrous, or false ankylosis may be divided into
two classes, which may be severally designated extra-
capsular and intra-capsular.

Batra-capsular ankylosis depends on inflammatory
action, such as is induced by burns, phlegmonous
erysipelas, mechanical injuries, and indeed on every
form of inflammation through which lymph is de-
posited around a joint; while intra-capsular anlky-
losis 18 occasioned by various forms of inflammation
which have affected the structures within the joint,
and through which adhesions have been formed.

Thus, the fibrinous deposit, whether within the
joint or external to the capsule, becoming organised,
constitutes false ankylosis.

Lymph is poured out into the cellular tissue
around a joint, and about the sheaths of the tendons
and muscles in its immediate viemity; it becomes
organised, and the parts are more or less matted
together and fixed, whether in an extended or a
flexed position, and their funections are impaired.
And when the interior of the joint is affected instead
of that portion of the limb external to the capsule,
then, in a somewhat similar manner, adhesions are
formed between opposed surfaces; the inflammatory
product becomes organised, and motion is hindered.
Both in intra- and in extra-capsular inflammation
the amount of injury to the limb will depend in some
measure on the character of the inflammation. It
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will depend much more, however, on the mode 1n
which that inflammation has been treated ; whether
attentively from the commencement, with absolute
rest, or negligently—allowing the use of the jomt;
for in proportion as the inflammation is of long
duration, so in all probability will the adhesions
which form be dense and extensive. In many cases
the adhesions are slender, but although slender
they may entirely prevent useful motion; or, again,
they may be more extensive, and yet yield and allow
of inereased motion. When, however, disease is
arrested, and the interior of the joint is restored to
a healthy condition, while the articular surfaces
occupy their normal positions, the adhesions which
have formed may be so dealt with that motion may
be restored.

There is a form of inflammation, known as gonor-
rheeal inflammation, which gives rise to ankylosis
perhaps more frequently than any other form of
inflammation in and about joints. In this form of
inflammation, serum is effused into the synovial
cavity to so great an extent as to produce excessive
swelling and tension of the integuments. Suppura-
tion, however, never occurs, but lymph is deposited
on the synovial membranes, through which adhesions
are formed between opposed surfaces.

When effusion has taken plaee, the limb remains
in a semi-flexed position; for in this position the
struetures around the joint are more relaxed than in
an extended condition of the limb. The effused
fluid may be removed, and the joint may resume
its healthy action, but more or less stiffness will
remain during several weeks, and a crackling
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sensation will probably be communicated to the
hand on moving the limb. Notwithstanding that
effusion may be very considerable, dislocation never
takes place in this form of inflammation ; and this
fact may be said to be diagnostic of the disease, for
whereas in every other form of articular inflamma-
tion, the tendency is for the articular surfaces to
become displaced, in this form, where the effusion
into the joint is perhaps greater than in any other
form of inflammation, dislocation never occurs.

The patient having once suffered from this form
of inflammation is extremely liable to a recurrence
of it. The inflammatory attack will probably not be
more severe on the second occasion, but the damage
to the affected articulations will be greater; and
one or more joints may remain ankylosed. Thus,
each attack of inflammation appears to be more
virulent in its character, and to leave behind it more
trace of the disease than the previous one. The
knee-joint is perhaps affected more frequently than
any other joint ; but the hip also suffers, and scarcely
less frequently.

Some time ago I saw a gentleman who was serving
as lieutenant in one of our regiments in a tropical
climate, and who, having contracted gonorrhcea,
had exposed himself to the effects of damp, by
sleeping after sunset in the open air, was roused
from sleep in great pain all over the body, but
especially affecting one hip. The pain in the hip
was excessive, and the effusion became so great
that it was considered suppuration must follow.
Neither, however, did suppuration take place, nor
did the head of the femur become dislocated ; but
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false ankylosis of a very firm character resulted
from this attack of gonorrhceal rheumatism.

Besides the hip-joint, both shoulders, one knee, and
an ankle-joint became inflamed at the same time, but,
with the exception of the hip, all the joints passed
through this inflammatory condition without material
injury, and at length they recovered perfectly.

Sometimes the urethral discharge seems to alter-
nate with the articular inflammation. Thus, the
urethral discharge will cease as the articular inflam-
mation becomes developed, and it recurs as the
articular inflammation subsides. I have known this
alternation of inflammation to continue for several
weeks, and at length ankylosis to result from 1it.

The first attack of gonorrhceal rheumatism, if
promptly treated, may terminate in a perfect re-
covery, and without leaving behind 1t any 1ll effects.
And a second attack may also terminate in a simi-
larly fortunate manmer, though this may be con-
sidered to be a rare piece of good fortune. But a
third attack of inflammation usually leaves some
unpleasant remembrances. The following is a case
In point.

A gentleman wrote me a note, asking me to go
to him, as he wished to consult me, but could not
come to me. When I saw him, he told me the
following history :— '

When he was twenty-five years of age, he con-
tracted a gonorrhceal discharge, which was followed
by synovial inflammation with effusion into both
knee-joints. He was confined to the house during
a fortnight or three weeks, and was then again able
to walk about. At this time, however, the Ewelling
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and stiffness of the knees had not quite subsided.
The urethral discharge continued for two months,
and then it ceased. Before three months had
elapsed, the use of the knees was perfectly restored.
At this period, he again contracted a gonorrheeal dis-
charge, and it was followed, in the course of some
few days, by inflammation of the left hip-joint, of
both ankle-joints, and of the tarsal joints. The
swelling and stiffness lasted longer on this than on
the previous occasion, and, indeed, ten months
passed before he was able to walk with sticks.
Stiffness continued after this time yet for many
months, but at length he regained the use of the
affected jomnts.

In November, 1852, a similar series of events
occurred as before. On this occasion, however,
both hip-joints became inflamed, as well as both
ankle-joints and one knee-joint. The effusion and
pain were greater on this than on any previous occa-
sion, and he was longer in recovering. Indeed, he
never entirely lost the stiffness about the hips, and
had always difficulty in rising from a chair.

In 1854 he married. Articular inflammation re-
turned with redoubled violence, without any urethral
discharge being present, and attacked im suceession
every articulation in the body.

I found him with ankylosis of all the cervical
vertebre, and of most of the dorsal vertebra, as
well as of both hips. Subsequently, ankylosis took
place of the temporo-maxillary articulations, the
shoulder-joints, and the knees. And before death
took place the entire skeleton was ankylosed : he
could not even move his head.
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The recurrence of this form of inflammation is
sometimes very remarkable. I saw, with Dr. William
Ogle, in St. George’s Hospital, H. G—, aged 46, on
account of considerable effusion into, and thickening
about, thé knee-joint. Ankylosis had taken place of
the wrist-joint, the vertebrse, and the ribs. The
breathing was diaphragmatic.

In the year 1855 (thirteen years prior to his second
admission) he was a patient of Dr. Wilson’s, in Cam-
bridge Ward, for gonorrhceal rheumatism. Since
that period he had never contracted gonorrheea, but
had at various times suffered pain in different joints,
and 1s conscious that gradually his back and neck,
as well as the wrist and knee, have become stiff.*

In many cases of partial ankylosis there is, also,
partial displacement of the articular surfaces. Some
of these admit of rectification of the limb. In the
majority of instances, however, this amelioration can
only be partially accomplished, and it cannot always
be maintained even after tenotomy has been per-
formed. It 1s unnecessary to say that there is mno
hope of restoring motion, in a permanent manner,
unless the position of the limb as regards the arti-
cular surfaces is first restored.

Treatment.—The treatment of partial ankylosis
may be divided into—I1st, gradual extension with or
without tenotomy ; and 2nd, flexion of the limb,
with or without tenotomy, and subsequent gradual
extension.

# For further information on this subject, I must refer to the
article on * Gonorrhwal Rheumatism,” in Dr. Russell Reynolds's
‘ System of Medicine,” 2nd ed., 1870,

4]
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In all cases of partial ankylosis there exists some
muscular rigidity ; in some cases, also, cicatrices are
found, resulting from loss of substance. Where ad-
hesions are recent, contraction of a imb may pro-
bably be overcome by continued extension—such ex-
tension, namely, as is made bymeans of a well-adjusted
instrument for the purpose ; but, except in cases of
recent adhesions, it is generally necessary to com-
mence the treatment by dividing the tendons of rigid
muscles, and by dividing, subcutaneously, cicatrices.
It is better to proceed at once to these subcutaneous
sections rather than to prolong the treatment by
extension unnecessarily ; for, without the adhesions
are recent, simple extension is seldom of itself
and uncombined with subcutaneous sections sufficient
to remove the contracted condition of a limb. It is
important to remember this principle of treatment,
for partial displacement of the articular surfaces is
easily induced by continued extension of the hmb
if the tendons have not been previously divided.
Indeed, it is not uncommon to see this displace-
ment take place at the knee when extension is long
continued and where the tendons have not been
divided. Whenever, therefore, it is desired to remove
contraction, it is the rule first to divide the tendons
of rigid muscles and to divide cicatrices subcuta-
neously, and subsequently to proceed gradually to
extend the hmb.

But if such be the law of treatment where the
articular surfaces occupy their normal positions, 1t
is even more to be insisted on when any displacement
has taken place. Extension should then without
fail be preceded by the subcutaneous section of such
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tendons, fasciee, and cicatrices as might interfere
with the re-adjustment of the articular surfaces.

These obstacles to extension then having been
removed, a well-adapted instrument is to be applied
to the limb, and extension is to be made slowly.
The istrument should support the limb efficiently ;
and it should always, in the first instance, be
apphed at that angle, whatever it may be, at which
the limb was held before the subeutaneous sections
were made. So soon, then, as the punctures have
healed, extension may commence and be carried on
gradually without producing pain and without oc-
casioning displacement.

Numberless cases, however, exist in which the
means above mentioned are useless to restore to the
himb either the normal position of its parts or to
restore motion; cases, for instance, in which the
adhesions are so firm that they do not yield to
gradual extension. The pressure produced by con-
tinued extension may occasion destruction of the
mtegument, or it may induce displacements, partial
or complete, of the articular surfaces; but the adhe-
sions, whether intra- or extra-capsular, will not yield
to such force. Injury alone, but no useful result,
can accrue from gradual extension in these cases.
Before chloroform was introduced, these were among
the opprobria of surgery. Then, gradual extension
of such limbs was continued for months and years
without any advantage being derived.

Thus, it i1s necessary, before proceeding to the
treatment of a case of this kind, to form a correct
diagnosis—to determine whether complete anlkylosis
has taken place or whether the adhesions are
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fibrous ; and if fibrous, whether they will or will not
yield to gradual extension. If these several points
cannot be otherwise determined, chloroform should
be fully administered, so that when muscular relaxa-
tion has been obtained, both the character of the
adhesions and the amount of motion may be ascer-
tained.

When bony union has taken place, a sense of
solidity and continuity of structure is communicated
to the hands on grasping the limb above and below
the articulation: but when fibrous adhesions have
formed, either slight motion may be felt at the
articulation, or at least a sense of elasticity 1s com- -
municated, on endeavouring to flex the limb. And
if the adhesions are of such a character—so firm and
unyielding—that the normal position of the limb can
only be gained by force suddenly applied to rupture
the adhesions, the force should be so applied that 1t
is used mainly, if not entirely, in flexion of the limb.

Instances of this kind are mentioned by Meckren,
Bartholin, and Amussat. The latter communicated
an instance to the Académie de Médecine, in 1831,
in which forcible flexion had been performed. But
the operation may be said to have been mstituted by
Louvrier, whose attention had been called to cases
of this description. He was successful in the first
five cases which came under his care. Then he came
to Paris, and, not being able to distinguish between
true and false ankylosis, accepted every case of the
kind for operation which presented itself in the hos-
pitals. Here he was as unsuccessful as he had been

previously successful.
Palasciano, with more pathological knowledge than
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Louyrier, followed in his footsteps, and with more
success ; and having again directed attention to the
operation, it was practised especially in Lyons,
Berlin, and Vienna, by Bonnet, Buehring, Berend,
Schuh, Lorinser, and others.

As practised at that time, and before chloroform
was recognised in surgery, this was a terrible opera-
tion. Dieffenbach was among the first to modify
the operation. He first divided contracted tendons
subcutaneously, and then immediately ruptured the
adhesions. In many instances the wounds were
made to gape and extend into lacerations.

Langenbeck also saw in this operation a means of
restoring power to a crippled Iimb; and, availing
himself of the inhalation of @ther, he thought it was
unnecessary to divide the tendons of contracted
muscles ; and he therefore divided the fascize only,
and then ruptured the adhesions. But, notwith-
standing the advantage which the anmsthetic agent
gave him, his operations were not so successful as
were those of Dieffenbach : displacements more or
less complete were frequently produced.

It was only when tenotomy and anmsthesia were
combined that the operation of forcible flexion could
be looked upon as free from danger. I have per-
formed upwards of 260 operations of this nature, and
have never known any contretemps whatever—neither
fracture, nor dislocation, nor pysemia, nor inflamma-
tion.

Professor Bauer says, ¢ About 600 cases of affec-
tion—contraction and ankylosis—of the knee-joint
have given me ample opportunity for most thorough
clinical observation, and entitle me to participate in
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the important question which is still being discussed
before the highest scientific tribunals of Europe.
On the feasibility of forcible rupture of adhesions all
are agreed. Its superiority over gradual extension
can no more be questioned; and its former
opponents have been effectually silenced by the
overwhelming results which have been produced.”*

Any tendons which are rigid should first be
divided, and the punctures having healed and
chloroform having been fully administered, the limb
to be operated on should be so firmly fixed that all
motion is prevented, except that which the operator
is about to impart to the limb. Thus, for instance,
if the hip-joint is to be operated on, the pelvis must
be fixed; if the knee, the thigh must be securely
held; and so on. When the limbs are thus firmly
secured, the adhesions are to be instantaneously
ruptured, by force applied in the direction of flexion.
[ say that the adhesions are instantaneously
ruptured, when the patient is properly prepared,
and the force is rightly adjusted. The limb is then
to be bandaged, and especially the affected joint is
to be firmly bandaged and confined either n a
gutta-percha splint or on a flexible splint.

I know of no danger whatever from the use of
force so applied. Indeed, when the influence of the
muscles is perfectly removed, the adhesions them-
selves usually offer very little resistance ; and if the
power to be applied is sufficient for the purpose, the
result is instantaneous. In a small number of
instances, the hand alone is insuflicient to rupture
the adhesions readily; and in these 1 make use

* Qp. cit., p. 113.
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of an instrument to flex the limb. Not only
is there no danger connected with this opera-
tion, but with- moderate care it would seem to be
impossible to set up unhealthy action. It 1s some-
times said that in these operations fracture 1s not
uncommon, and that inflammation is not unfrequently
excited. Let it be sufficient for me to say that I have
never seen a fracture produced, nor have I known
inflammation to occur, nor any other ill whatever to
follow an operation of this nature; and that when
disaster ensues 1t is from abuse of the operation.
I cannot tell what might be the result of adopting
such instructions as the following, which I copy
from one of the latest works on the subject. After
describing the preliminaries of the operation, the
author proceeds thus: “ A cracking noise is heard,
which becomes more and more evident as the move-
ments are continued, and at the end, it may be, of
half an howr, the adhesions may have so far given
way as to allow of motion in all directions to a very
considerable extent, in a joint which had appeared
completely ankylosed.” This, however, is not the
manner in which this operation ought to be per-
formed. Doubtless this operation is capable of abuse,
just as is any other operation ; but when it is per-
formed ag I have endeavoured to describe it, I do
not know an operation more successful than this is
in the whole range of surgery, nor one more free from
danger.

When the joint retains its normal external form,
the adhesions are easily broken down by the hand,
after the limb has been properly placed in position
and the full effect of chloroform has been obtained.

»
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There was lately a case under my care in the
hospital, where the patient having suffered from
rheumatic inflammation was admitted with partial
ankylosis of the knee and of the ankle. The
tendo Achillis was, in the first instance, divided, and
after the puncture had healed, the adhesions were
ruptured by flexing the foot upon the leg. On a
subsequent occasion the hamstrings were divided
subcutaneously, and, the punctures having healed,
the adhesions at the kmnee-joint were ruptured by
flexing the leg upon the thigh. This patient walked
well when she left the hospital, and without lameness ;
and the movements at the knee and ankle-joints of
the affected limb were as free as those of the sound
limb.

It is a point to remember that, after dividing the
tendons and before the punctures have healed, the
adhesions should not be ruptured ; or they should
be ruptured only with great care, lest the puncture
should be extended into a rent. This extension of
the punectnre is much easier to effect than might be
supposed, and it is, therefore, safer to allow the
punctures to heal before any force 1s employed.

When the position of the limb is perfectly restored,
then passive motion should commence. At first it
may be necessary to administer chloroform, for
motion 1s painful ; but, as motion increases, passive
movements excite less pain.

The notes of the following cases of the knee and
the elbow were kindly supplied to me by Mr. Walker.

A. B—, ®t. 12. 'Was admitted November 2nd, 1869, into the
Grosvenor ward, of St. George’s Hospital. A year and a half ago
he fell down and eeverely injured (he says dislocated) his elbow.
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ITe was brought to the hospital, and the arm was placed in an
angular splint. e attended as an out-patient for two months,
during which time he wore the splint.

In September, 1869, it was notficed that the arm was con-
tracted. This contraction increased until the arm became flexed
at an acute angle and so fixed. In this condition he was admitted
as an in-patient under Mr. Brodhurst.

On the 7th of December it was found that ankylosis of the left
elbow had taken place, and the adhesions were so firm that there
was no movement at the joint. Chloroform was administered,
and the adhesions, which were firm, were ruptured. The limb
was placed on an angular splint, and so it was left for four days.
The splint was then removed, but the bandage around the joint
was allowed to remain. As there was some tenderness still about
the joint, it was kept quiet for a few days longer, when the splint
was taken off, and passive motion and friction were employed.

On the 24th of December he was made an out-patient, and in
the course of six weeks had regained completely the motion of the
limb ; and although the power of the limb was not so great as
the other arm, the extent of motion was alike in both.

September 19th, 1870.—Has perfect motion in the joint, and
can use the two arms alike.

J. G—, wmt. 22, valet, Admitted into the Grosvenor ward of St.
George’s Hospital, May 11th, 1870, for ankylosis of the left knee.
Six months ago, whilst with his master in Ameriea, he fell from a
bieycle, whereby he gave his knee a slight twist. Ile felt very
little pain at the time, and was not obliged to keep his bed. Six
weeks after the accident, having returned to England, he con-
tracted gonorrheea. Some days after this his knee suddenly
became painful and swollen, and he was compelled to keep his bed.
At the same time the gonorrheea ceased. IMe was admitted into
the hospital on December 11th, under the care of Mr. Henry Lee,
and under treatment the inflammation gradually subsided ; but
there was left fibrous ankylosis of the joint with immobility. He
was again admitted in May, under Mr. Brodhurst, that it might
be ascertained if some amount of motion could be restored to the
joint.

May 13th.—The adhesions, which were very dense, were broken
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down under chloroform. A splint was applied, and scarcely any
pain was felt after the operation.

This operation was followed by a considerable amount of motion.

June 23rd.—He was again put under the influence of chloro-
form, when the joint was again moved and other adhesions were
broken down. Passive motion and friction were subsequently
used, and in September he was discharged, having gained power to
bend the knee at a right angle and to straighten the leg perfectly.

Dr. Lloyd has kindly sent me the following notes
of a case of ankylosis of the hip on which T operated
with him. The foregoing and the following are
instructive cases, and perhaps show every point of
practice as clearly as the recital of fifty cases would
teach.

F. P—, wt. 37. Had in 1854 an attack of gonorrhcea, which
was cured in about six weeks. In the following year he had
an attack of rheumatism (gonorrheeal) in the right knee. The
inflammation was attended with very acute pain and much swell-
ing in that joint. No other articulation was affected, He kept
his bed for two months during this illness, and it was several
months before he was able to follow his employment. Having
recovered he remained in good health for six years; but in the
year 1861 rheumatism of a subacute character attacked his right
hip, and it became stiff in the year 1863. At this time he again
suffered from gonorrhea, which was acute, and lasted for four or
five weeks. Before the gonorrheea had quite left him the rheu-
matism in the hip became very acute, and the joint remained
painful for twelve months, during which time he was confined to
his bed or sofa. Ankylosis and contraction of the limb resulted
from this attack, and he also at this time suffered from consider-
able general debility.

Between the years 1863 and 1869 the only treatment to which
he was subjected consisted in the use of hot and eold baths, but,
on going to St. Petersburg, in 1869, he consulted Bokoff, who
told him that he was suffering from disease of the spine; cold
baths and electricity were ordered for him with benefit to his
general health,
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In August, 1870, he consulted Dr. Lloyd, who found that
ankylosis of the right hip-joint had taken place. Dr. Lloyd at
once consulted with Mr. Brodhurst, and it was agreed that an
attempt should be made to break down the adhesions under the
influence of chloroform, which was done by Mr. Brodhurst, on the
15th of August.

The adhesions were instantly broken through, and the entire
motion of the hip-joint was obtained. Only slight pain followed
the operation. 1In two days the splint, which was applied 1mme-
diately after the operation, was removed, and passive motion com-
menced. The patient in the course of a fortnight was able to
plant his foot firmly on the ground, and rest considerable weight
upon it. From that time the increase of motion and strength
were rapid.

The following figure gives a good idea of the

Fria. 50.

_a

LT
1]
_I;I -

.,1|1Tf:;'3tb ﬁ 11 WEI"IJ'T

apparatus which was used in the last mentioned
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was exposed when I first saw him. There was no appreciable
motion at the knee-joint, and the tibia was displaced backwards.
The limb was useless for walking: no weight could be borne
upon it, so that crutches were always used. I was asked to
break down the adhesions. This I declined to do, and advised
that resection should rather be thought of; but this advice
was mnot acceptable. Three days later this same patient
again presented himself, and importuned me to attempt to
straighten his limb; and at length it was arranged that an
examination under chloroform should be made. Eventually the
hamstrings were divided, and an instrument was adjusted to the
~ thigh and the leg, consisting of metallic splints, which were con-
nected with a roller in the popliteal space by means of catgut
cords, and which, acting on the principle of the wheel and axle,
when moved, approximated the roller and splints, and thus the
knee was bent. Fig. 52 gives a good notion of this instrument.®

Fra. 52.

I applied the instrument with much misgiving; buf, having
tightened the cords and applied pressure, the adhesions gave way
in an instant with a loud snap. The instrument was immediately
disengaged, and the limb was bandaged and supported with splints,

* I am indebted to Mr. Gumpel for this apparatus and for the
drawings both for this figure and also for that on page 139. And for
the apparatus for ankylosis of the hip, Fig. 50, I am indebted to
My, Bige.
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Opium was administered, and its effect was continued more or less
for three days. At the end of a week gradual extension was com-
menced, for there was no inflaimmation after this operation, and
thus the leg-bones were replaced, and the length of the limb re-
stored ; so that before he left London my patient walked about
his room without a stick.

This operation of rupture of fibrous adhesions is
usually spoken of as forcible extension of the limb ;
and the term is consequently not unfrequently mis-
understood and the force is misapplied; so that,
instead of flexing a limb, attempts are made to
extend 1t. This mode of treatment is entirely -a
misconception of the idea intended to be conveyed,
and, when practised, 1s hkely to lead to mischief.
Indeed, such an application of force can scarcely fail
to produce lacerations and consequent suppuration,
or it may, indeed, occasion fracture, or dislocation.
But when the force is applied in flexing the limb,
and only moderate force is employed, no danger can
accrue to the patient.

Ankylosis of the jaw takes place either in conse-
quence of cicatrices through injury to the mucous
membrane of the cheek, or otherwise through in-
flammation of the temporo-maxillary articulation.

A cicatrix which results from destruction of the
mucous membrane, even though 1t should not extend
entirely from one alveolar border to the other, gradu-
allyand slowly contracts as cicatrisation becomes com-
plete, until the teeth are firmly fixed, one row upon the
other, so that they cannot be separated ; and perhaps
the only motion of the jaw which remains 1s a shght
lateral motion. This cicatrix may easily be felt by
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introducing the finger between the lips, and it may
readily E:nn'ugh be divided. But this mode of treat-
ment of cicatrices, whether of the mouth or elsewhere,
seldom answers its mmtended purpose. Agam, the
cicatrix may be dissected out, but another will form,
probably harder and more dense than the first.
These ecicatrices, which result from ulceration and
sloughing of the mucous membrane of the mouth,
are always preceded by such an amount of painful
inflammation that the masseter muscle becomes in a
measure affected by it ; and it consequently happens
that long before the cicatrix has formed to impede the
separation of the jaws, the child refuses to open its
mouth, and keeps it more or less locked. But this
painful condition of the muscle results in structural
shortening, so that after the cicatrix has been divided,
the jaws can only be separated by further mechanical
force.

Treatment.—The treatment in these cases should
consist, 1n the first place, of subcutaneous section of
the masseter muscle ; and secondly, of the application
of the wedge, which being first introduced between
the teeth, may be forced in by means of a screw. This
1s the principle of treatment which is applicable to
cicatrices in general, namely, gradual extension. The
treatment is slow, and demands great patience, that
the teeth may not be loosened, for should this happen
it becomes impossible to extend the cicatrix. But
should the eicatrix yield to gradual extension after
section of the masseter, contraction will probably not
again take place.

Inflammation of the temporo-maxillary articulation
may occasion either partial or complete ankylosis,
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the plastic matter which is deposited being converted
into fibrous adhesions, or bony consolidation taking
place.

The treatment of these affections of the jaw is
greatly complicated by the eircumstance of the arti-
culation being surrounded and acted on by very
powerful muscles, and also by the circumstance that
these muscles—namely, the masseters, the pterygoids
and the temporal muscles—are, perhaps, the last of
the voluntary muscles to yield to the influence of
chloroform, so that when they become relaxed,
and the jaw drops, the patient will already have
inhaled a very powerful dose of chloroform. It will
easily be understood how this difficulty is mcreased
when inflammation has produced thickening of
tissues, with adhesions. When the adhesions are
recent, they yield to the long-continued use of the
wedge, and the mouth may be opened to its fullest
extent. It requires, however, a very long and per-
severing application of the same means to prevent
contraction taking place as before. With a strong
will it may be done. It taxes, however, the best
efforts of the patient severely. When these measures
fail, nothing is left but to divide the masseter sub-
cutaneously, and again to extend gradually with the
wedges as before.

When bony ankylosis has taken place, either by
fusion or by a bridge of bone, extending from the
lower maxilla to the temporal bone (for these osseous
bands not unfrequently follow the course of the
ligaments), it is necessary to divide the ramus of the
jaw. Whenever it becomes necessary to divide the
ramus care must be taken so to divide it that the
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false joint shall be formed in front of the impediment
to motion, whatever this may be; otherwise the
operation will be useless. When, however, the
operator has the choice of position, it 1s well to select
the sigmoid notech: less injury is inflicted in this
position, and more power remains to the patient.
Whether, however, this point be selected or not, a
wedge of bone should always be removed, for in all
operations on healthy bone thereis a strong tendency
to re-union when a simple section of the bone is
made. Indeed, the strongest argument that can be
used agaimmst the operation is this—that, notwith-
standing the removal of a wedge of bone, there is a
- powerful tendency to bony re-union. I have only
once seen a case In which bony ankylosis had taken
place simultaneously on both gides of the jaw. This
resulted as a sequence of gonorrheeal rheumatism.

* For other cases, I must refer to my paper on this subject in
the *Medico-Chirnrgical Transactions,” vol. x1; and to my work
“On Diseases of the Joints involving Ankylosis.’

10



CHAPTER XI.
BONY ANKYLOSIS.

CompLETE, bony, or true ankylosis is rare. When
1t has taken place, a sensation of solidity is com-
municated on grasping the limb above and below the
articulation, such as can only be occasioned by
continuity of bony structure. In fibrous ankylosis
. this sensation 1s never experienced. Fibrousankylosis
may, however, allow of so httle motion that, with
rigid muscles, it may be inappreeciable, until chloro-
form has been inhaled. Therefore, as motion 1s thus
masked, and as bony ankylosis is rare, it 1s safer
not to express an opinion in favour of bony ankylosis
until chloroform has been exhibited. When the
patient is under the influence of chloroform, no doubt
can exist as to the nature of the adhesions.

Bony ankylosis is the result of mflammation and
suppuration within the joint, together with the de-
struction of the articular cartilages. Ankylosis may
then result between the exposed surfaces of the
bones, if the inflammation be of a reparative nature,
causing the deposition of new bone. When de-
structive inflammation ensues, causing necrosis of
the epiphyses, bony union is impossible. Diseased
action must cease before repair can commence ; and
bony union is repair. This repair, however, may be
of such a character as to be useless, and even worse
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— it may be detrimental. Such cases then admit of
treatment.

Ankylosis is occasionally observed as a congenital
affection : the articular apparatus is then entirely
absent. But in these cases an inconvenient angle 18
never found, and the reparative process 1s as com-
plete as nature can make it.

In bony ankylosis the articular extremities are
either bound together in the course of the ligaments
or the bones are united in their entire thickness
—two becoming fused into one. It has occurred to
me once to see a living person without a single
movable articulation : every joint was ankylosed.

Bony ankylosis is, however, rare; but union
may take place at such an angle as to be in
the highest degree inconvenient. Under these
circumstances this repair, which is intended to be
permanent and useful, may fairly be made the subject
of surgical interference.

Treatment,— There are four operations which
may, under certaln circumstances, be done, to
restore motion or to improve the position of the
limb — viz., 1st, to remove a wedge of bone;
ond, to break through the ankylosis, after drilling
through the new bony formation ; 3rd, to make a
false joint ; 4th, to divide the bone subcutaneously,
and restore the position of the limb.

1. It was proposed by Dr. Barton of Philadelphia
to remove a wedge of bone, when bony ankylosis has
taken place with much deformity, so that the position
of the limb might be improved ; and he performed
this operation on the person of a young physician,
whose knee was ankylosed at a right angle. The
following is his description of the operation :—
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“Two incisions were made over the femur, just
above the patella. The first commenced at a point
opposite the upper and anterior margin of the ex-
ternal condyle of the femur, and, passing obliquely
across the front of the thigh, terminated on the mner
side. The second incision commenced also on the
outer side, about two inches and a half above the
first, and, passing likewise obliquely across the
thigh, terminated with the other in an acute angle.
By these incisions were divided the integuments,
the tendon of the extensor muscles of the leg, at its
insertion into the upper part of the patella, and some
of the contiguous fibres of the rectus and crureus
muscles themselves, a greater part of the vastus
internug, and a portion of the vastus externus. A
flap composed, therefore, of this structure was
elevated from the femur, close to the condyles. The
soft parts were next detached from the outer side of
the bone, from the base of the flap towards the ham,
by passing the knife over the circumference of it, 8o
as to admit of the use of a saw. The flap then
being turned aside, a triangular or wedge-like piece
of the femur was easily removed by means of a
small, narrow-bladed saw. This wedge of bone did
not include the entire diameter of the femur at the
point of section ; so that a few lines of the posterior
portion of the shaft of the bone remained yet undi-
vided. By slightly inclining the leg backwards
these yielded, and the solution was complete.”*

The limb was supported on a splint at an angle
corresponding to that of the knee previous to the

* « American Journal of Medical Sciences,’ vol. xxi. 1837-8.
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operation; and subsequently 1t was brought into
nearly a straight position by using a series of splints
with varying angles ; until at length the limb could be
confined in an extended position so long as it was
necessary to produce bony union.

9. Professor Brainard, of Chicago, proposed sub-
cutaneous drilling and subsequent fracture as a sub-
stitute for the operation of Barton; and the opera-
tion has succeeded perfectly in his hands, and also
as it was performed by Professors Gross and Pan-
coast at the Jefferson Medical College. The mode
of operation was as follows :—

¢ Chloroform having been administered, a longi-
tudinal incision, hardly one half of an inch in length,
was made over the outer surface of the knee, near
its middle, in a line with the groove between the
head of the tibia and the external condyle, down to
the two bones. Through this opening a steel per-
forator was introduced, keeping it as nearly as pos-
sible in the direction of the line of the articulation,
. and passing it on to the opposite side until the point
could be felt beneath the integuments. The mstru-
ment was now moved about in such a manner as to
cut through and break down the osseous adhesions
between the femur and the tibia on the one hand,
and the femur and patella on the other. The union
between the bones was exceedingly firm ; but, after
much difficulty, it was finally overcome, and by
forcible extension of the limb, the parts yielded with
a cracking noise.”’*

When it is desired merely to gain a better position
of the limb, one or other of these operations may be

# ¢ American Journal of Medical Sciences,’ vol. lv. 1868,
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performed where bony ankylosis with great defor-
mity has taken place.

3. The third operation is that of establishing a false
joint after section of the bone. This operationalso was
proposedand performed by Dr. Barton of Philadelphia.
Dr. Barton’s case was as follows :—Fracture of the
femur had been followed by ankylosis at the hip-
Joint, and an angular union of the broken bone had
resulted ; so that the thigh was flexed, and the knee
was carried across the opposite thigh. Barton cut
through the femur between the trochanters, and
straightened the limb. The wound of the soft parts
was allowed to heal, but re-union of the divided bone
was prevented by subjecting it to motion from time
to time—such as rotation, flexion and extension,
abduction and adduction. After some few weeks the
ends of the bones became smooth, rounded and
united by means of ligamentous bands ; and thus an
artificial joint was formed, which allowed of all the
motions of the limb. This patient enjoyed the use of
his artificial joint for six years; but after this time
he gradually lost motion, and ankylosis took place.

This operation of Barton’s was an admirable one,
and the result, so far as i1t went, was excellent.
There was this defeet in it, however—that the
section of the bone was made too far away from the
original centre of motion.

When it is desired to re-establish motion in an
ankylosed joint, the section should be made as near
ag possible to the centre of the articulation, so that
the power of the muscles may not be unduly dimi-
nished. And with this view I operated, in 1861,
on a case somewhat similar to Dr. Barton’s, where
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bony ankylosis was complete, but where there
existed also some necrosed bone about the ace-
tabulum. In this instance I cut through the
neck of the femup immediately below the head of
the bone, and then gouged away the remains of
the head and the dead bone from the acetabulum.
The wound healed almost in its entire extent by the
" first intention, and in three weeks it was firmly cica-
trised, so that passive motion could be freely em-
ployed. In six weeks from the operation my patient
began to use the limb in walking. This patient was
a delicate person, and had not sufficient fortitude to
continue the treatment which is necessary in these
cases to retain free motion.*

In the next operation of this nature which I un-
dertook, I removed the whole of the neck of the
femur, and in consequence the fibrous connecting
bands were somewhat longer and less firm, and from
the commencement motion was more free than in the
former case. My patient also was in good health,
and carried out with a strong will my injunctions
with regard to motion. In these cases it is impor-
tant to continue passive motions of the limb, other-
wise shortening of the uniting medium, with more
or less loss of motion, may take place.

A chronic form of inflammation may be set up n
cases of this kind, whether by accident or otherwise,
which may result in loss of motion, just in the same
manner as it may be set up in cases of fibrous anky-
losis, where motion has been perfectly restored.
Thus, in a case on which I operated, n 1856, in

#* ¢ Proceedings of the Royal Medical and Chirurgical Society,
vol. iv.
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conjunction with Sir Duncan Gibb and Dr. Trouncer,
motion at the hip-joint was perfectly restored, and
my patient could walk easily, and without pain or
unusual fatigue. He did not require a stick for
support, and he habitually took much exercise.
Motion at the operated joint was as free as in the
other limb ; but in 1867 he unfortunately fell on the
ice and struck his hip, when inflammation followed,
and tough adhesions were formed.

4. Where it is not desired to obtain motion, but only
to rectify a false position of the limb, the bone may
be divided subcutaneously, and an improved position
may be given. I performed an operation of this
character, with the assistance of Dr. Richard Brown
and Mr. Potter, in the year 1865 ; and have subse-
quently had occasion to repeat it. In the present
year Mr. W. Adams has at the Great Northern
Hospital also in a similar manner cut throngh
the neck of the thigh-bone. I think, however,
that the operation of Professor Brainard, to which
I have already alluded, is more simple and equally
efficacious, and is therefore, on the whole, to be
preferred to the subcutaneous section.

Langenbeck introduced subcutaneous osteotomy,
and Meyer and Bauer have practised it during the
last eighteen years. This operation has not found
favour in England, however, and I am not aware
that it has been performed, except by myself, until
the' present year, when Mr. Adams performed the
operation to which I have alluded.

At the hip a false joint should be made; while at
the elbow or at the knee a wedge of bone may be
removed, or the ankylosis may be fractured after
drilling through the bone.



CHAPTER XII.
CONGENITAL DISLOCATIONS.

Turse dislocations are found at birth, and
are therefore termed congenital. They occur es-
pecially at the hip-joint. Other dislocations also
occur, but they are subluxations rather than true
dislocations ; and they are found together with
monstrosity, paralysis, idiocy, and alterations of the
articular surfaces. In this manner, the shoulder,
knee, elbow, wrist, and jaw are found in such cases
to be luxated. Congemital dislocations of the
shoulder, for instance, are partial displacements of
the head of the humerus, simulating more or less
true dislocations, with complete or partial paralysis
of the museles around the articulation; while those
of the elbow and the wrist are always associated with
malformation or monstrosity, and are produced by
muscular retraction. Congenital dislocations of the
knee are subluxations, which are to be treated by
extension of the limb after subcutaneous section of
the hamstring tendons. Thus, other forms of con-
genital dislocation occur together with anomalies of
organisation, or they occur together with paralysis,
or they are subluxations. But the dislocations of

which I shall treat, at present, are those of the
hip-joint,.
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These congenital dislocations of the head of the
femur occur in three directions—namely, upwards
and outwards, directly upwards, and upwards and
forwards ; but the first-mentioned variety, or that
upwards and outwards, alone requires attention at
this time, the other two forms of dislocation having
only been seen in feetal monstrosities.

Dislocation of the head of the femur upwards and
outwards, on to the dorsum of the ilium, occurs for
the most part on both sides simultaneously; and 1t
oceurs more frequently in the female than in the
male child. Thus, Dupuytren mentions that, in the
course of twenty years, he saw twenty-six instances
of congenital dislocation of the femur, twenty-two of
which occurred in female children, and only four in
males ; and that, with two or three exceptions only,
all of these were instances of double luxation. 1
have had twenty-one cases of congenital dislocation
of the hip under my care, sixteen of which have
occurred in female children, and five in males. In
two boys and three girls, the dislocation was single ;
in the remaining sixteen the dislocation was alike on
both sides. |

Causes.—It has long been a question how this form
of dislocation is occasioned. Some, as Dupuytren,
have believed it to be caused by defective organisa-
tion in the germ; while others, as Guérin, believe
that active muscular spasmodic retraction causes not
only congenital dislocations, but also all other con-
genital articular deformities. And Carnochan ex-
presses a similar notion in the following words :—
“ Congenital displacements occurring at the ilio-
femoral articulation result from active morbid mus-
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cular retraction.” I would place a single fact against
this theory of M. Guérin’s—namely, that in the
cases of congenital dislocation of the head of the
femur which I have seen, there has never been present
spasmodic action of any muscle or set of muscles,
whether of the muscles of the hip or elsewhere ; nor
have I ever known in these cases difficulty m
guiding the limbs through disturbed neryous action.
And therefore I cannot believe, with Carnochan,
that *a pathological spasmodic retraction of the
muscular tissue, resulting from a perverted or dis-
turbed condition of the excito-motor apparatus of
the medulla spinalis,” is the cause of congenital
dislocation. So far from any disturbance of the
nervous system existing in these children, they are
for the most part healthy; and I am unable to call
to mind an instance of unusually delicate health in
any child whom I may have seen affected with
congenital dislocation of the hip.

The cause of congenital dislocation of the hip, as
it usually presents itself, is a purely mechanical
cause. This dislocation never occurs except with a
preternatural labour, and it occurs especially with a
presentation of the nates. When the breech presents,
the child passes through the pelvis with the legs
doubled up, and the feet towards the thorax. The
blunt hook, or the finger, is sometimes used to
assist the passage of the child; and for the sake of
traction it is necessarily placed, when employed, at
the top of the thigh. But, when the thighs are
flexed upon the abdomen, the heads of the thigh-
bones musgt press against the posterior and mferior
portions of the capsule of the joint; so that traction
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in this position will readily cause the head of the
bone to escape from its shallow acetabulum.*

Some very rare instances of congenital dislocation
have occurred where the head of the femur was
misformed and the cavity of the acetabulum imper-
fectly developed; where also other deficiencies and
abnormalities existed. These are referred to by
Cruveilhier, von Ammon, and others. But these
cases have little in common with those to which I
have above alluded ; for in these, and in all cases of
this class, the children are healthy and otherwise
well-developed and well-nourished.

Symptoms.—The symptoms of this dislocation vary
with age. At birth it passes unobserved. When
the child is lying down, the head of the femur is only
slightly prominent ; it may be felt, however, on rotat-
ing the limb. In the erect posture, the head of the
bone becomes prominent, and presents visibly on the
dorsum of the ilium above and behind the cotyloid
cavity.

When dislocation of both thigh-bones has taken
place, the pelvis is rendered very oblique, and the
sacrum is raised ; so that the abdomen is rendered
prominent, and the lumbar region becomes re-

# Tt is beyond doubt that this dislocation is produced at birth
through downward force applied to the thigh in endeavouring to
hasten the birth in breech presentations. A slight click is heard
while pressure is being applied, and at the same moment the head of
the bone passes out of the acetabulum. It is possible that spasmodic
muscular action may produce a similar effect ; but this also occurs at
birth in all probability, and not in ufero. I lately saw a family of
three children, one of whom had congenital dislocation of the right
femur; another had congenital dislocation of the left femur and con-
genital talipes varus; and the third suffered from congenital disloca-
tion of the heads of both thigh-bones.
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thus affected are tolerably active, and can move
about rapidly and without pain. Their motion,
however, is very peculiar: it 1s, when both bones
are dislocated, a rolling motion of the trunk, with
more or less apparent ingecurity or lameness. When
the head of one femur 1s alone dislocated, the limb
is shortened, so that the heel does not rest on the
ground, and there is considerable weakness and
yielding of the limb in walking ; but the obliquity
of the pelvis is less than when both bones are
dislocated.

In the child the lumbar curve, which in the erect
position is so considerable, 18 effaced in the recum-
bent position ; and in this position the head of the
bone may be drawn down upon the acetabulum, and
the length of the limb may be restored.

Pathological Anatomy.—At birth the acetabulum
is, I believe, never altered (in the cases of which
I am now speaking—namely, those of dislocation
upwards and outwards, where there is no other
abnormality present), in shape or dimensions, and
the head of the femur retains its normal appear-
ance. Changes, however, subsequently take place,
both in the cotyloid cavity and in the head of
the bone, for the cartilage wastes and the cavity
becomes partly filled up with cellulo-osseous mate-
rial, while the head of the bone becomes at length
somewhat irregular in shape, and its cartilage
is thinned. The capsular ligament retains its in-
tegrity for some years : it becomes elongated ; and
as the head of the bone at length escapes through
its capsule, the ligahmentum teres, being stretched,
becomes slender and finally gives way, when the
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head of the bone comes into direct contact with the
ilinm. When the head of the bone has passed
through its capsule a false articulation commences
to be formed. Thickening of the cellular tissue
with deposit of lymph takes place, which is ulti-
mately developed into a new capsule, while a cavity
is formed to receive the head of the bhone by the
deposition of osseous matter upon the ilium.

Treatment. — When disloeation occurs without
other abnormality, both the acetabulum and the
head of the thigh-bone are usually perfect at birth.
There would then be neither difficulty in reducing the
dislocation, nor in retaining the head of the bone in
the acetabulum. The dislocation, however, 18 over-
looked at birth, for the obvious reason that it is not
suspected; and when it is discovered—probably
after months and years have elapsed—changes have
already taken place which tend to mmpede the
reduction, and which prevent the head of the bone
being retained in the acetabulum. Absorption of
the head of the bone proceeds at the same time that
the acetabulum is being filled up, while the tissues
around the head and neck of the bone are under-
going degeneration—those which are stretched
undergoing fibrous degeneration; those which are
relaxed becoming weak and fatty ; and those which
are much exerted, hypertrophied.

At birth the diagnosis can only present any diffi-
culty when the luxation is double; for when it is
single the difference in the length and direction of
the limbs, and especially the difference which must
exist on the two sides of the pelvis, can scarcely fail
to discover the dislocation. For the most part,
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however, the dislocation is only suspected when the
child begins to walk, and indeed it is often over-
looked for years; but the peculiar gait—the lame-
ness when the dislocation is single, and the rolling
movement when both thigh-bones are displaced, is
certain to attract attention, All the peculiarities of
this dislocation are exaggerated when the patient is
standing, and especially in walking ; while, on the
other hand, they are much diminished in the recum-
bent posture, and it is for this reason that congenital
dislocation of the femur is seldom discovered until the
child begins to walk alone: then the peculiar gait
attracts attention.

The peculiarities of this dislocation were very
strongly marked in a boy lately in the Grosvenor ward
of St. George’s Hospital. In this case both Limbs
were dislocated, and the trochanters projected abnor-
mally and approached nearer to the crests of the iha
than in their natural condition, and the heads of the
thigh-bones were seen projecting on the ilia beneath
the glutei. The pelvis was thus rendered very oblique,
the sacrum being raised, and the pubes carried back-
wards, while the lumbar and lower dorsal vertebrae
were curved forward, rendering the abdomen pro-
tuberant. The knees, in these cases, are directed in-
wards, and the feet are flat. The lower limbs are weak,
and wanting in muscular development, while the mus-
cles of the arms and of the upper part of the trunk are
largely developed, and are much used in progres-
gion. This boy was twelve years of age, and the
changes to which I have referred had already taken
place in him, so that the head of the bone was more
or less fixed in its mew cavity. But before this
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period has arrived, and while the cartilaginous sur-
faces retain their integrity, the dislocation may be
reduced, and the head of the bone may be retained in
the acetabulum. It is probable that until muscular
retraction has taken place, this replacement may
always be effected by manipulation under chloro-
form, and that the head of the bone may be retained
in the acetabulum with the help of bandages and
splints ; but when vretraction of the powerful
muscles about the neck of the bone has taken place,
although the dislocation may be reduced under
chloroform, these muscles again displace the bone.
These considerations induced me to propose the
subcutaneous section of the muscles which are
inserted into the trochanter.

It must be borne in mind that there is no diffi-
culty, even after some years have elapsed, in
restoring the length of the limb, by drawing down
the head of the femur to rest on the acetabulum ;
but there is great difficulty in retaining the head of
the bone in that position. I therefore resolved to
divide subcutaneously those muscles which tend to
displace the bone—mnamely, those which are inserted
into and about the trochanters, especially the glutei
and the rotators; and I found that, when the head
of the femur was drawn down to the acetabulum,
these muscles having been divided, it remained in
that position and did not undergo displacement,
even though retentive appliances were not imme-
diately used.

On the 21st March, 1865, I first performed this
operation. I had been consulted by Mr. Herbert
Barnes respecting a case of congenital dislocation of

11
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the head of the femur some months previously,
when I proposed the operation to which allusion has
been made: but it was not at first acceded to.
Extension, as recommended by Pravaz and Gille-
bert d’Hercourt, was therefore employed for many
months, but without any real advantage being gained;
and consequently it was determined to resort to
operation.

With the assistance of Mr. Holmes I divided all
the muscles which are inserted into and about the
trochanters, especially the glutei and the rotators.
The head of the femur was then drawn down to the
acetabulum, and it was found that it remained in
that position, and that there was no disposition to
displacement. The limb was bandaged to a straight
thigh-splint, and sufficient extension was employed
to keep the head of the femur in contact with the
acetabulum. This was easily effected, there being
no disposition to retraction. In two months after
the operation consolidation had advanced about the
head of the bone so thoroughly that there was no
disposition for the head of the bone to escape, but it
remained perfectly in sitw while passive motion was
employed. The natural motion of the hip-joint was
imitated daily for a month, and the child was then
allowed to walk with an instrument, which was so
contrived as to prevent the escape of the head of the
bone from the acetabulum, but which allowed the
movements of the limb to be free. This instrument
was worn during the day for six months. After
this time it was not worn constantly; and at the end
of twelve months it was discontinued. At that time
the child walked strongly and without limping ; and
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indeed there was scarcely any peculiarity of gait.
She required no other assistance than a thickened
sole to her boot, to the extent of about one eighth of
an inch, to enable her to walk well.®

This, then, is the operation which is applicable in
these cases, and from which I have derived in
several instances excellent results.t

After the section is complete the limb should be
fixed to a straight thigh splint, and sufficient exten-
sion be made to hold it in the desired position ; and
after an interval of six weeks or two months passive
motion may be employed. After this time consoli-
dation has taken place about the head of the bone
which tends to prevent displacement ; but it is neces-
sary to continue the use of a retentive apparatus for
many months without cessation.

One of the last cases of this description on which
I operated was that of a boy four years of age,
whose right femur was dislocated. This child
walked with help and a sustaining apparatus m the
course of six months; and in the seventh month
he could walk without his apparatus and with-
out any displacement of the head of the femur
oceurring ; but the limb was still weak and required
support. When he was lying down, he had com-
plete control over the limb, and could move it in
every direction.

In children under two years of age 1t will
probably not be necessary to have recourse to
this operation, for the head of the bone will pro-
bably be retained after replacement, and with-

® ¢ St, George’s Hospital Reports,” vol. i.
+ See Holmes, * On Children’s Diseases,” p. 220.






CHAPTER . XIII.

OLD UNREDUCED DISLOCATIONS.

Since chloroform has been in use we have been
compelled to modify our opinions on various ques-
tions relating to operative surgery, and especially
this is the case where 1t 18 necessary to overcome
the influence of the muscles ; as, for instance, in the
reduction of a dislocation.

Before chloroform was in use, it was the law that
in dislocations of the hip attempts at reduction
should not be made after eight weeks of displace-
ment, and in dislocations of the shoulder the lmit
was fixed at three months.

Now, when dislocation has occurred and the
capsule is rent, inflammatory thickening takes place
around the extremity of the displaced bone, adhe-
sions form, and ultimately a new capsule is developed,
the surrounding cellular tissue becoming condensed.
In the orbicular joints especially, motion is easily
established, and the new capsule becomes perfected
through motion : 1t 18 furnished with a smooth lubri-
cating lining, and in many instances free motion is
in time permitted. Alsoa cavity is formed to receive
the head of the bone. If the head rests on muscle
the muscle becomes dense, and ig hollowed out for
its reception ; 1if it rests on bone, a cavity is formed
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to receive it, in part by absorption of the old bone,
such as the ilium or the scapula, in part, also, by the
deposition of new bone; and this is at length lined
either by hgamentous substance or by a smooth
porcellanous deposit. But, on the other hand, the
head of the bone may be displaced in such a manner
as to press on neighbouring vessels and nerves, so
that not only is motion so painful that it cannot be
borne, but in such a position the pressure of the
head of the bone, even while at rest, causes in many
instances more or less constant pain. So long as it
18 necessary to keep the limb at rest a new joint
cannot be formed, for motion 1s absolutely necessary
not only for the perfection of the new articulation,
“but also for its development.

Thus, in old unreduced dislocations two distinet
conditions may be observed. On the ome hand,
nature remedies the effects of a dislocation by the
development of a new joint; while, on the other
hand, adhesions form around the head of the bone
and consolidation takes place. These tend to fix the
limb and prevent painful motion. In the former
case the limb daily gains strength, as the new joint
becomes more perfect; while in the latter, atrophy
of the limb results.

Treatment.—In the treatment, therefore, of old un-
reduced dislocations,with the advantage which chloro-
form gives us, the amount or absence of repair must
be considered, rather than the length of time during
which the limb has suffered displacement; for al-
though it may remain a question for the operator to
determine whether it is desirable to attempt the reduc-
tion of a limb which is regaining power and motion,

B e e e e o oo o
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it can scarcely be otherwise than right to attempt to
reduce a dislocation where the limb remains motion-
less or painful.

These questions of motion and pam may well be
allowed to guide us in every instance in which
we are called upon to decide on the feasibility of an
operation in such cases; for where the limb has not
been used, very slight change takes place m the
articular surfaces, so that I am unable to fix a limit
to the period at which it could truthfully be said that
such an operation would be unjustifiable.  The
health and the age of the patient are questions to be
considered, not alone before performing this opera-
tion, but in every other operation; and therefore
these questions will of course be considered by every
prudent surgeon before he determines to reduce an
old dislocation. When it is remembered that the
acetabulum may retain its form and depth and its
cartilage after the head of the femur has been dis-
located for thirteen years, it will be understood that
it is difficult to assign a limit to these operations.
Fournier has placed a dissection on record where the
head of the femur had been dislocated during thirteen
years, and in which the acetabulum retained its form
and depth and cartilage.*

After the patient has been placed fully under the
influence of chloroform, so that muscular resistance
has entirely ceased, the adhesions which have formed
around the head of the bone are to be broken up by
free motions of the limb—to-and-fro motions and
motions of rotation—which shall leave the head of
the bone free and movable. The adhesions are thus

# ¢ Bulletins de la Société Anatomique,’ 1855,
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to be broken throngh by applying moderate force
only : violence can mnever be justifiable. When the
head of the bone is fully loosened from its attach-
ments, the limb is to be so manipulated that the
head of the bone is drawn towards or carried into its
articular cavity ; and there it is to be immediately
fixed by appropriate bandages, lest it should again
slip out. I have never known the head of the
humerus even to become again displaced after the

limb had been bandaged and supported by a pad in
the axilla.

Some time ago I saw, with Mr. Chalk, a patient, fifty-three
years of age, who had fallen from a height of twenty feet and dis-
located the humerus beneath the pectoral muscle. The swelling
was considerable at the time, so that the dislocation was not dis-
covered by the surgeon who first saw this patient ; but afterwards
an attempt at reduction was made, which, however, was not
successful. Four months later he presented himself at a large
metropolitan hospital, that an attempt at reduction might be
made. He was persuaded, however, not to submit to any attempt
to replace the head of the bone. Two months after this I saw
him. He was suffering acutely, and was unable to move the limb
or to carry it without support. Any attempt at motion caused
excessive pain, especially about the neck of the hume:rua and in
the region of the elbow.

The head of the humerus could be distinctly felt lying beneath
the pectoral muscle, where it appeared to be firmly fixed. The
deltoid, biceps, and pectoral muscles especially were atrophied ;
but also the whole limb was wasted. The fingers were numb.
The elbow was somewhat removed from theside, and was inclined
backwards, where it was fixed and immovable ; the forearm was
flexed, and the hand was carried forwards.

Under these circumstances we determined to endeavour to
replace the head of the bone ; and although the humeras had been
dislocated for 175 days, we considered ourselves justified in
making the attempt at reduction. The patient was therefore
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placed completely under the influence of chloroform, and the
scapula was firmly fixed both laterally and from above. The
adhesions about the head of the humerus were then broken up by
to-and-fro motions of the humerus and by freely rotating the head
of the bone. Then seizing the wrist, I drew the arm directly
upwards, when the head of the humerus immediately slipped into
the glenoid cavity with a slight click. A pad was placed in the
axilla, and the arm was bandaged to the side. The patient
remained in bed for three days, and on the sixth day the bandages
were removed, and gentle motion was commenced. There was
no disposition at any time for the bone again to become dis-
placed.

After some considerable time the power of motion was in great
measure, if not entirely, restored; pain and numbness ceased,
and there was no difference in the fulness of the two shoulders ;
<o that when I last saw him this arm was almost as useful as the
other.

When pain has subsided, passive motion may be
commenced ; perhaps after ten days or a fortnight
shall have elapsed.

In some cases of old dislocation it may be neces-
sary to divide the tendoms of retracted muscles
before attempts at reduction are made. This was
done in the following case.

Elizabeth C—, nineteen years of age, was admitted into the
hospital with an old dislocation of the wrist forwards on the 8th
of July, 1868. This dislocation resulted from a fall on to the
palmar surface of the extended fingers; and this occurred six
years before her admission into the hospital. ~The wrist and
fingers had entirely lost all power of motion. On the day after
her admission into the hospital I divided the flexor tendons sub-
cutaneously, namely, those of flexor earpi radialis, palmaris jongus,
flexor sublimis, and flexor carpi ulnaris; and four or five days
later, the punctures having healed, chloroform was administered,
the adhesions were ruptured, and the hand was restored to its
normal position by flexing and subsequently extending the hand






CHAPTER XIV.

CONTRACTED CICATRICES.

I wave had occasion in Chapter X to allude to
cicatrices of the mouth; and Figs. 38 and 39 show
o contracted cicatrix from a burn, while in Fig. 33
is represented a somewhat similar distortion pro-
duced by a lacerated wound and subsequent con-
traction of the cicatrix.

If it is extremely difficult to prevent contraction
of cicatrices such as those to which I have alluded,
yet it must be confessed that many of these con-
tractions result from want of ordinary care during
the healing process, and especially after cicatrisation
is complete, or nearly complete.

These contractions occur especially in the region
of the neck and the axilla. They are met with, how-
over, affecting the flexures of all the joints, whether
the elbow, the wrist and hand, the knee or the
foot ; but the neck and the axilla are more frequently
affected in this manner than the other regions of the
body, for they are more exposed to the rising flames
when the clothes catch fire, and also to a longer
continuance of the action of the fire.

Thus, through the destruction of the mtegument
of the neck, the entire surface of the front of the
neck may be exposed, and a contractile cicatrix
forms which draws down the chin upon the thorax ;
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the lip becomes everted, and its red edge may be
united with and blended in the cicatrix ; the saliva
cannot then be retained, but dribbles from the mouth,
and the teeth being unsupported by the lip, are
everted, and at length becoming loose are even-
tually detached. Then, although the face itself may
not have been touched by fire, the confracting cica-
trix having drawn the angles of the mouth down-
wards, the eyelids eventually become everted; and
the outer canthi especially being drawn downwards,
the eyeballs remain uncovered.

In the axilla the contracted cicatrix may bind the
arm so firmly to the side as to prevent entirely the.
motions of the arm. T have known the web extend
to the elbow. And in the same manner wherever
the flexures of joints have been injured by the
action of fire, contraction of the cicatrix may take
place so as to produce deformity of the limb, or even
dislocation of the smaller joints.

In the flexures of the larger joints the tendons
become contracted together with the fascia and the
subcutaneous structures, but this depends on the
depth of the burn: the superficial layers of the skin
may alone be mjured, and then cicatrisation is com-
pleted without deformity being produced. But, on
the other hand, when the skin is destroyed in its
entire thickness, contraction takes place during the
process of cicatrisation and after cicatrisation is
complete. :

Treatment.—The period at which the treatment of
these accidents is undertaken is an important element
in the consideration of the case, and of the mode of
treatment to be adopted. Further, the treatment
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must differ somewhat according as the burn is super-
ficial, or as it involves the deep structures. A recent
cicatrix is comparatively more extensible than one
which has existed for many months ; and the cicatrix
may consist of integument only, or there may be
involved powerful tendons together with it.

The modes of treatment vary, then, according to
the region which may be affected ; and also they
vary according to the duration of the cicatrix, and
the depth of the burn.

The modes of treatment are, first, extension by
means of the rack-and-pinion movement; second,
extension by passive movements ; third, the clamp ;
fourth, division of the cicatrix, and the introduction
of a flap of sound skin ; fifth, division of the cicatrix
and replacement of the parts in their normal posi-
tions, and subsequent engrafting of portions of skin.

1. The rack-and-pinion movement is applicable to
cicatrices of the neck, especially where the contrac-
tion is not of long standing, and where the lower jaw
is not so embedded in the cicatrix that there is diffi-
culty in applying the extending power. If the ex-
tending instrument can be so applied as to grasp the
chin and the base of the jaw, it is possible by means
of rack-and-pinion movements affixed to an instru-
ment to raise the chin, and consequently to raise the
lip, and so to prevent the dribbling of saliva.

The base of the instrument may be fixed either on
to the pelvis or the shoulders, whence a stem rises
to the head, from which arms proceed to fix the head
and throw it back, and thus raise the chin. What-
ever may be the shape of the apparatus to be em-
ployed, care must be taken to moderate the pressure
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upon the jaw, so that sores may not be formed, and
also that the cicatrix may be extended slowly.
Rapid movements cannot be borne : violence of any
kind will produce inflammation, which will proceed
rapidly to destruction of the lowly organized tissue.

Again, gradual extension by means of the rack-
and-pinion movement may be employed with great
advantage wherever instruments can be accurately
fitted to the affected parts, as to the arm and fore-
arm, the leg and thigh, the fingers, &c.

In this manner the contraction which 1is repre-
sented in fig. 54 was overcome. Here was a rec-

Fra. 54.

tangular contraction, which had existed for eighteen
months in a young person nineteen years of age. In
the course of four months the web was entirely re-
moved, and the motions of flexion, extension, and
rotation were again perfect. Not only was the web
removed, but the skin of the arm, which previously
was puckered and rough, became smooth and even.

When extension of the web has been accomplished
by the means above detailed or by passive motion,
contraction never again takes place.
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When contraction has taken place in the hand,
and the fingers are drawn down more or less into the
palm, the palmar fascia and the subcutaneous tissues
being thickened, hardened and contracted, with,
perhaps, loss of substance, extension becomes, not
only extremely difficult, but the treatment 18 fre-
quently unsatisfactory. Then it is perhaps necessary
to divide tendons and processes of fascia before
extension can be adequately undertaken.

The same course of treatment should be adopted
at the elbow and the knee, and, indeed, wherever
tendons are shortened, or wherever, by their con-
tracted condition, they tend to impede the progress
of extension. Whatever may tend to facilitate the
extending process recommends itself very strongly
for adoption in the treatment of contracted cica-
trices, and nothing facilitates the process of exten-
sion where structural shortening has taken place
more than the subcutaneous section of the tendons
involved in or connected with the cicatrix.

9. Extension by passive movements is especially
applicable after contraction in the axilla has taken
place, when the cicatrix is recent. In this situation
the powerful leverage which is afforded permits of
the adoption of passive movements with remarkable
effect. -
Lately there was under my care at St. George’s
Hospital a patient, sixty years of age, who had been
oxtensively burnt on the back and breast and in the
axilla, and in whom, when she presented herself at
the hospital, cicatrisation had taken place over the
entire surface, with the exception of a space on the
back equal to the palm of a man’s hand. The arm
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was bound firmly to the side, and could not be raised
away from the side; but because the contractions
were recent it appeared to me a favorable case for
the employment of passive movements, and I there-
fore directed that they should be used daily.

At first the hand alone was used to raise the
patient’s arm, the shoulder being at the same time
securely fixed with the other hand ; but as the web
yielded and a greater range of motion was gained, a
cord and pulley were so arranged that as much force
as could be borne was easily applied. In this way
the contracted cicatrix gradually yielded, and the
motions of the shoulder-joint were again perfectly
restored.

Passive movements may also be employed at the
elbow- and at the knee-joints ; but they are especially
applicable to contractions in the axilla.

3. When the web is extensive, and especially when
it is also thin, the clamp may be employed with ad-
vantage. The clamp is to be employed at the root
of the web, the web being first punctured by a
barbed screw, which carries one side of the clamp.
After the web has been punctured the sharp point is
removed, and the upper portion of the clamp 1s then
placed upon the web and is tightened with the screw.
A slough is thus produced by the clamp. The metal
is then removed, and the glough having separated, a
piece of oiled lint 1s fo be introduced into the wound
and cicatrisation of the edges of the wound pro-
moted. When cicatrisation is sufficiently advanced
the remainder of the web is to be divided from the
aperture to the free line of the web. The cut edges
are dressed and kept asunder, and where it 1s
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necessary, gradual extension is made to 1
the same time the normal position of the lii

MThis mode of treatment has been In Voguo xor

many years for webbed fingers. It was first mtro-
duced in the year 1861, in a case on which I operated
together with Dr. Forester; and the prineiple, with
a shrrht modification of the instrument, has since
been adapted by Mr. Tamplin to the contracted
cicatrix of a burn, and by Mr. W. Adams in 1868
to a very extensive web, which reached from the
knee to the foot, distorting the foot.

4. When the chin is so bound down by the ci-
catrix thatitis impossible to fix an extending mstru-
ment to the jaw, when, in fact, gradual extension of
the cicatrix is impracticable, the ecicatrix, or such
parts as shall liberate it, may be divided across and
flaps of sound skin be implanted in the gap. If the
adhesion of the transplanted ftap could be secured
this operation would be a great success ; but, inas-
much as this is seldom the case, the flap sloughing
in a large number of instances, entirely or in part,
this is an operation to which recourse should be had
only as a last resource.

5. Having divided the cicatrix or the skin in
such a manner as to liberate the parts affected, as
in the last-mentioned case, the jaw for instance may
be raised to its normal position, and there held by a
suitable instrument ; and when the exposed surface
is covered with healthy granulations, portions of
skin may be engrafted on the surface after the
method of Reverdin.

I have only once had occasion to operate in this
manner, but the result was so excellent that I shall

12
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repeat it on the first opportunity, and I do not
hesitate to recommend it. Cicatrisation is scarcely
yet complete as these pages are passing through
the press, yet it is obvious that this mode of operat-
ing 1s to be preferred to that above described as
the flap operation.

The operation was done on a child six years of
age, whose chin was bound down to the sternum.
The cicatrix had existed for fourteen months, and
was both tense and hard. Having divided it across,
and kept the chin and sternum well asunder, I in-
troduced, on the fifth day after the operation, three
small portions of skin, each about the size of a
threepenny piece, from the side of the neck on to the
granulating surface. They were covered with lint,
and not disturbed for four days. Cicatrisation went
on rapidly from these points, and the whole wound
was nearly filled up in the course of three weeks.

I am disposed, on the next occasion of operating
not to engraft, but to leave portions of the skin in
raising the flap. This may readily be done with a
little careful management, and it is probable that
the effect would be more certain than by engrafting.
It would be impossible that anything should have
succeeded better than the engrafting process as it
was carried outin the instance above mentioned ; but
it cannot always be relied on to an equal extent. To
leave small portions of skin attached in raising the
flap, if this were found practicable, seems to me
likely to ensure a more certain result.

Such, then, are the modes of operating in these
cases according to the position and degree of con-
traction, and the view of the operator.
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DEFORMITIES OF THE TRUNK
AND NECK.

CHAPTER XV.
CURVATURES OF THE SPINE.

CurvAaTurEs of the spine are met with, especially, in
three varieties — namely, anterior, posterior, and
lateral curvature.

The antero-posterior pathological curves are, for
the most part, merely exaggerated conditions of the
physiological curves. Thus we find anterior curva-
ture existing especially in the lumbar region, and
posterior curvature in the dorsal region. It will be
shown farther on, however, that these conditions
are not absolutely limited to a given region ; but that
the vertebree above and below may be involved in the
eurve, 80 as to reverse the normal curve of any region.
These curves are rarely congenital ; but are for the
most part induced through ignorance or neglect on
the part of the nurse, or otherwise through deficient
nutrition.

Before proceeding to consider these pathological
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conditions, however, it may be desirable to examine
the mnormal —physiological—curves of the spinal
column, as they occur in the fwlus in wutero, after
birth, and in the adult; and to consider very briefly
their formation and their purposes.

NORMAL OR PHYSIOLOGICAL ANTERO-POSTERIOR
SPINAL CURVES.

The spine in the feetus is bent forwards ; 1ts curve
being moulded by the walls of the uterus : the head
is bent upon the breast, and the thighs are folded
upon the abdomen.

In the infant, the spine remains almost straight
while in the horizontal position. The sacrum is only
slightly curved, and the pelvis is more oblique than
in the adult.

The normal—antero-posterior—curves are de-
veloped slowly, and depend in great measure on
muscular action, and on the erect position which
man is destined to assume. At birth these curves
do not exist; and even in the young child they are
not constant, for they disappear when the horizontal
position is resumed. Gradually, however, the
antero-posterior curves become more or less perma-
nent; and, before growth is complete, the spine 1s
found to have gained, as a constant condition,
lumbar, dorsal, and cervical curves ; while, on the
other hand, it has lost much of its flexibihty.

On examining carefully the spinal column of the
adult in the erect position, it will be seen that the
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base of the sacrum is so placed that it is to be found
immediately above a straight line which may be
supposed to pass through the heads of the thigh-
bones, and which is known as the interfemoral line.
This is shown in the following figure (Fig. 55).
The fact was demonstrated by MM. Weber.

Naegele first showed jexactly the position of the
pelvis in the upright posture. Prior to his demon-
stration of the fact, it was believed that the pelvis was

Fia. 55.

more horizontal than is absolutely the case. The
pelvis is so oblique that the anterior wall (pubes) pre-
sents upwards and backwards, and the posterior wall
(sacrum and coceyx) downwards and forwards, as 18
shown in Fig. 56. Such, then, being the positions
of the pelvis and the sacro-lumbar articulation, the
question arises, how is equilibrium maintained ?
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Equilibrium is the result of certain forces acting
in front of and behind the spinal column ; namely,
the action of the flexors and the extensors of the
trunk, neck and head, and the resistance of the
ligaments that hold together the several vertebrae
which form the spinal column. In the erect posture
these structures combine to poise the head and the

vertebral column in the vertical line on the heads of
the thigh-bones. (See Fig. 57.)

In considering this question, the weight of the
viscera should not be forgotten. At the present
time, however, the chief points can alone be taken
into consideration.

The position of the sacro-vertebral articulation
being, then, such as has been deseribed, it‘beecnmes
necessary for the maintenance of equilibrium, and

that the head may be poised (its centre of gravity
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result of muscular action in the endeavour to main-
tain the erect position. It is the reverse of the
sacral curve ; and it springs from the sacro-lumbar
articulation upwards and backwards, the sacral
curve commencing at the same articulation, and
presenting downwards and forwards. When a
curve has been formed, it is essential that a second
curve—dorsal—shall restore the direction of the
spine towards the perpendicular line; and, for a
similar reason, a cervical curve is formed in the same
direction as the lumbar curve. These several
portions of the spine differ somewhat in flexibility,
the lumbar and dorsal portions possessing this
quality very nearly in equal degrees; but in the
cervical region the flexibility is three times greater
than in either of the other regions. Thus, a
structure is composed of segments of various circles,
strong, yet elastic, fitted to bear the superincumbent
weight, and yet capable of resisting the effects of
shock.

It would, perhaps, be impossible to imagine a
structure more perfectly adapted to its purposes
than the spinal column, formed as it is of separate
pieces, which are severally united by discs of
fibro-cartilage, bound together by numerous and
strong ligaments, and surrounded and acted on by
powerful muscles. Its flexibility and its curved
form are points of even, perhaps, more importance
than its great strength: these adapt the spine
specially to 1ts purposes.

I do not desire in this place to enter minutely
into questions of physiology, and will therefore
only allude to the opinions of some eminent physio-
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logists, as the Webers, Cruveilher, Bishop, and
others, who have stated their belief that the normal
curves of the spine depend on varying thicknesses
of the bodies of the vertebrse and the intervertebral
substances. It is true, as the Webers have shown,
that, in the dorsal region of the spine especially,
differences exist on the anterior and the posterior
surfaces of the vertebrae; namely, that on their
anterior surfaces, in the concavity of the curve, the
vertebrae are somewhat ‘thinner than they are
posteriorly ; while in the lumbar and in the cervical
regions the fibro-cartilages are especially affected,
being compressed posteriorly.

To show the varying thicknesses of the anterior
and the posterior surfaces of the vertebra and the
mtervertebral cartilages, the Webers caused the
spine to be bisected in the mesial plane, after the
viscera had been removed from the cavities of the
thorax and abdomen and their spaces filled up with
liquid plaster of Paris. The relative normal
positions of the various portions of the spinal
column were thus obtained, and from the section the
accompanying ficure (Fig. 58) was taken, which
represents most accurately the forms of the several
curves and the proportions of the bones and carti-
lages which together constitute the spinal column.

But it has been already shown that the physio-
logical—antero-posterior—curves do not exist at
birth ; and that, when first observed, they are not
permanent, but are lost in the horizontal posture.
Further, these inequalities in the vertebrae and the
intervertebral substances do not exist at birth, nor
are they found until the spinal curves commence to

13
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be permanent. Also, they increase with age. Such
being the case, it follows as a necessary consequence
that these differences in the anterior and posterior
surfaces of the bodies of the vertebrae, and especially
of the fibro-cartilages, are due to the antero-
posterior curves—are due, in fact, to the erect
position and to the pressure from above downwards
consequent on that position.

The effect of pressure on the intervertebral
cartilages is shown by the loss of height which is
sustained at the end of the day. Thus it 1s well
known that a man of middle stature, who remains in
the erect posture during the day, will lose nearly
one inch in height, and that this is regained only
after he has been in the recumbent position for six
or eight hours. We must conclude, therefore, that
these varying thicknesses of the bodies of the
vertebrae and of the intervertebral substances are
produced by pressure as a result of the erect
position, and that they would never be developed
any more than the antero-posterior curves them-
selves, in the horizontal position.-

Thus, it may be stated that the antero-posterior
curves of the spimal column result as a consequence
of the erect position and from muscular action in
maintaining equilibrium, and that unequal pressure
occasions thinning of the bodies of the vertebrae and
the intervertebral substances in the concavities of
the curves. This view will be confirmed by the
consideration of pathological curves.



CHAPTER XVI.
ANTERIOR CURVATURE OF THE SPINE.

AxTERIOR curvature of the spine affects, for
the most part, the lumbar region of the spine,
and is an abnormal increase of the physiological
curve of that region. It occurs also, however, in
the cervical region in infants. It is then due to
rickets and want of muscular power, and sometimes
also to caries. When anterior curvature takes place
in the lumbar region it is, for the most part, of
rachitic origin. Sometimes it is hereditary, and then,
also, it depends on a rickety condition ; and, again,
it results, as has been already mentioned, from con-
genital dislocation of the heads of the thigh-bones.
In these cases distortion is sometimes very remark-
able. I lately saw a child in whom this result of
dislocation had been treated during three years as a
primary affection, and without any suspicion being
excited as to the immediate cause of curvature.

Anterior curvature is for the most part limited to
the lumbar region of the spine, the dorsal and sacral
portions being implicated only in so much that their
normal curves become exaggerated. Occasionally,
however, a part, or even the whole, of the dorsal
curve may be reversed; and then the anterior curve
will consist of the lumbar vertebrae together with
the dorsal.

el wo dite . ol
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Tn the lumbar region this distortion may vary from
a slight increase of the normal curve of this region
to a development which is a source of great wealk-
ness. The normal condition has already been shown.
Through increase of this curve the obliquity of the
pelyis is augmented, the anterior wall being carried
backwards and the sacrum and coceyx being raised,
so that their comcavities present more directly
downwards, and the superior portion of the pelvis
inclines forwards. The sacro-lumbar articulation,
in consequence, is no longer found immediately above
the interfemoral line, but in advance of that line.
Thus the equilibrium of the body is disturbed, and
it is necessary that the weight of the upper part of
the trunk shall be thrown behind the vertical line of
the body. In this manner a compensatory antero-
posterior dorsal curve is produced.

Symptoms—The external appearances presented by
this distortion, then, are such as are indicated by the
changes in the skeleton above mentioned. They are
well represented in Fig. 59. The lumbar region is
rendered remarkably hollow, while the dorsal is
rounded ; the nates are raised, and the head is thrown
back. The abdomen is unusually prominent, and
the stature is mecessarily stunted. When the dis-
tortion oceurs in childhood growth is impeded, and
when it takes place in the adult much loss of height
18 incurred.

Causes.—The causes of lordosis are numerous.
As a congenital affection it is combined with mon-
strosity and with spina bifida. In childhood this de-
formity is sometimes observed as a result of rickets.

An hereditary disposition to lordosis 1s also some-
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times observed; one or more members of a family
being affected. It may be the only sign of a rachitic
tendency, or a more severe and general form of
rachitic affection may present itself. In some
members the cachexia is so marked that the whole

Fra. 59.
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skeleton partakes, and no portion of it remains un-
affected. When the pelvis is much contracted and
anterior spinal curvature is at the same time con-
siderably developed, natural parturition may be
prevented, and the Ceesarean section, or other such
means, may become necessary for the removal of the
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fotus. Such instances are recorded by Ramsbotham,
Kilian, and others. In these cases softening of the
bone had allowed excessive distortion to be produced ;
but it is inaccurate to describe this distortion as
dislocation. It is not possible, even in extreme
instances of distortion, that dislocation of the lumbar
vertebrae shall be produced in these cases. The
instances of distortion which have been thought by
some to be dislocations, have been proved to be
rachitic distortions, both by the positions of the
spinous processes, and by the general conformation
of the trunk.

Whatever tends to increase the obliquity of the
pelvis will give rise to this form of distortion. Thus,
it is a mecessary consequence of congenital disloca-
tion of the heads of the ithigh-bones (upwards and
outwards). In some instances arising from this
cause the distortion is very remarkable. A child
was lately under my care for congenital disloca-
tion of the thigh-bones, in whom lordosis was
very marked ; so much so, indeed, was 1it, that the
congenital dislocation had been entirely overlooked,
and attention had been directed to the spinal curva-
ture alone—a result only of the dislocation.

Lordosis may be induced equally by unreduced
non-congenital dislocation of the thigh-bones. Thus,
it exists in a very marked degree in a young man,
twenty years of age, whom I lately had occasion to
see, who has suffered successivelyin each hip-joint
with rheumatic inflammation and subsequent dis-
location of the head of the thigh-bone on to the
dorsum ilii, and in whom it was impossible, notwith-
standing every care, to arrest the disease. In these
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cases, as 1n those last mentioned, great efforts are
made to sustain equilibrium ; the extensor muscles of
the trunk are tense and prominent, and, standing
out firmly, they leave, especially towards the lower
part of the spine, a deep sulcus in the median
Iine.

I lately saw, together with Mr. Brookes, a similar
deformity, but arising from a totally different cause,
at Shaldon, in Devonshire; and I allude to the
case because 1t is rare. Fatty degeneration of
the muscles of the abdomen had taken place, and
the abdominal viscera hung suspended consequently
in a huge, tumid paunch ; the weight of which had,
in part, occasioned the distortion in question. This
distortion was one of the most remarkable that I
ever witnessed. The effect was increased, also, by
fatty degeneration of many other muscles, such as
the trapezii, rhomboidei, serrati, latissimus dorsi, the
pectoral muscles, and those of the lower extremities.
Many of these muscles were so far destroyed that
they could not even be traced. In this instance, the
unsupported pendulous belly, together with the loss
of muscular power, seemed to give rise to lordosis,
in a somewhat similar manner to that in which the
gravid uterus is gometimes known to act.

Bearing heavy weights round the neck and
shoulders will also occasion lordosis. That a con-
siderable burden may thus be slung, borne upon the
neck and shoulders and suspended in front, it is
necessary that the shoulders shall be thrown back,
and that, consequently, the loins shall be projected
forwards. If this practice is continued,the increased
lumbar curve becomes more or less permanent. I
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have also known gymnastic exercises to produce a
somewhat similar result.

Pathological Anatomy.—The pathological changes
which are induced are chiefly as follows. The lumbar
spines are approximated ; the articulating processes
of the vertebrse are pressed forcibly into contact
one with another; the posterior ligaments become
somewhat shortened, and the igamenta subflava lose
something of their elasticity ; the hodies of the
vertebrse undergo absorption, and the intervertebral
substances are compressed posteriorly ; while ex-
pansion of these substances takes place on the
anterior surface in the convexity of the curve. The
extensor muscles of the trunk are strongly developed.
Ankylosis of the articular processes of the vertebrae,
with or without fusion of the bodies, may at last take
place, through which the spine1s rendered immovable
“and the distortion permanent.

Anterior curvature is, for the most part, limited
to the lumbar region of the spine; the dorsal and
sacral regions being implicated only so far that their.
normal curves become exaggerated.  Occasionally,
however, some few of the lower dorsal vertebrae may
become involved, together with the lumbar curve ;
or, indeed, the entire dorsal curve may be reversed,
and the anterior curvature will then consist of the
Jumbar vertebre together with the dorsal. This is,
necessarily, a very rare form of distortion, and 1t
indicates great weakness of the muscles and liga-
ments of the spine. In an instance which I lately
saw the sacrum was almost horizontal, and the head
was foreibly thrown back.
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Treatment.—It has already been said that lordosis
18 seldom a primary affection, but that it is the result
of disease, or that it arises from the position of parts
which are entirely independent of the lumbar region
itself. This affection is for the most part developed
in childhood. In childhood, however, the normal
curves of the spine disappear in the horizontal po-
sition. Hence it is obvious that the recumbent
posture must be 1n itself a powerful agent in the
treatment. of this form of curvature. Doubtless,
whatever the cause of anterior curvature may be, the
treatment should be followed whilst the child is
recumbent ; and the supine is the best position in
which to place the child; for the shoulders can
then be raised, whilst, in addition, the thighs may be
flexed on the pelvis. - In this manner an anterior
spinal curve may at length be removed.

When this form of spinal curvature has been
induced by rickets, it is especially important to
observe the recumbent posture; for the upright
position tends to increase the spinal curve, and will
probably also occasion some distortion of the lower
limbs.

Cases ocecur, however, in which it is not practi-
cable to observe constantly the recumbent position,
and 1t then becomes necessary to substitute for it a
portable instrument, which, receiving the weight of
the head and shoulders, transmits it to the pelvis.
The spmal column is thus relieved, and the extensor
muscles are less violently thrown into action. It is
a very imperfect substitute, however, for the re-
cumbent position.




CHAPTER XVII.
POSTERIOR CURVATURE OF THE SPINE.

PostErIOR curvature of the spine is a much more
common affection than that last mentioned. It
ocours both in childhood and in old age; and,
indeed, no age is exempt. In infancy, all the dorsal
vertebree are engaged in this curve ; while in youth
the middle and upper portions of the dorsal spine
are especially implicated ; and in old age the spine
is most bowed in the upper dorsal region. In
infancy, the muscular system 1s mainly affected ;
while later in life the skeleton becomes altered, and
the intervertebral substances are compressed.

(lauses—The causes of posterior curvature of the
spine are debility—whether in infancy, in youth, or in
old age ; rachitis, muscular rheumatism, and partial
paralysis. Some occupations are prone to induce a
stoop in those who are engaged in them ; thus it 18,
for instance, with watchmakers, engravers, embroi-
derers, writers, shoemakers, and others, whose oceu-
pations require a stooping position. This position,
which is at first most irksome, becomes at length
easy, and more or less permanent. Those, also,
who are subject to asthma acquire a stoop which
becomes diagnostic of the disease.
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Debility, especially in infancy, is the cause of
posterior curvature. The curve, for the most part,
occupies the entire length of the spine, from the
occiput to the sacrum; and occurring in infancy,
1t 18 the least severe form of posterior curvature.
The normal curves of the spine have not, as has
already been explained, yet been formed, for the
muscles of the back have not yet the power to sup-
port the trunk ; and the head in consequence falls
forward through muscular debility. This bowed
condition of the spine increases, and the dorsal
vertebrae become more prominent; for, notwith-
standing 1ts weakness, the child is seldom kept.
lying down. Nutrition is imperfect, and symptoms
of rickets perhaps begin to show themselves; such
as frequent diarrhcea, perspiration about the head
and neck, general wasting, and a blanched condition
of the skin. The child is uneasy and fretful. Swelling
of the ends of the long bones may now be observed,
especially of the carpal extremity of the radius and
the tarsal end of the tibia; and the vertebrae will
probably now assume a somewhat more prominent
appearance.

Such children are seldom brought up at the
mother’s breast, or they are not alone nursed, but
are fed at the same time with farinaceous food.
Some are born rickety; others become so at the
breast, when, at the same time, they are fed with
farinaceous food; but a child which is healthy at
birth will seldom show symptoms of rickets while it
has a sufficiency of milk for nutrition (and without
admixture of farmaceous food), and while it 1s kept
warm.
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permanent in manhood. Those also who are short-
sighted, and who do mnot habitually wear glasses,
are apt to accommodate their figures to their imper-
fect vision, and thus they acquire a stooping posi-
tion. Posterior curvature is not attended with tender-
ness in the course of the spine, so that firm pressure
may be made along the spine without causing pam.
Should, however, tenderness be found on examining
the spine, destructive disease, or caries, must be sus-
pected. And, indeed, caries is often so 1nsidious n
its advances, that great and irremediable distortion
may have already taken place before the affection is
recognised.

In old age an abnormal increase of the dorsal
curve is common, as a result of muscular debility.
And this is also the case when posterior curvature
has been induced by any occupation, or through
disease, as rheumatism, &e. ; it is then not unfre-
quently greatly increased in old age. Under these
circumstances, equilibrium cannot be maintained,
and a stick becomes necessary for support.

Pathological Anatomy.—The pathological appear-
ances differ according to the age at which posterior
curvature is observed. In infancy the muscular
gystem is chiefly affected; while in the adult the
intervertebral substances become compressed ante-
riorly ; and in old age fusion of the bodies of the
vertebrse, or more partial ossification, may be found.
Together with these changes, the whole trunk is more
or less affected ; the chin rests on the sternum, the
ribs are approximated, and respiration is laboured
in consequence of their diminished motion.






CHAPTER XVIII.
LATERAL CURVATURE OF THE SPINE.

Liareran curvature of the spine 1s that form of
distortion in which the vertebrze deviate in a lateral
direction from the mesial line of the trunk. This
affection may be divided into two stages, or periods ;
namely, first, incipient curvature; and secondly,
confirmed lateral curvature.

By incipient curvature is understood such a con-
dition of lateral deviation of the spine as is removable
in the recumbent position, with the help perhaps of
some slight pressure; while a confirmed curve
requires the application and long continuance of
mechanical means for its removal.

Lateral curvature is the most common form of
spinal curvature. It occurs more frequently in the
female than in the male sex; it seldom commences
after the age of puberty, and it does not commonly
occur as a primary affection.

Causes.—The principal predisposing causes of
lateral curvature are debility—muscular or constitu-
tional, acquired or inherited—and rickets; and the
exciting or proximate causes are had habits of sitting
or standing,—such as sitting for prolonged periods in
a constrained attitude, as is often assumed in
drawing or in writing, and, as frequently happens

11
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m schools, when the back is not supported and the
muscular strength is insufficient to enable the child
to sit upright; the pelvis and trunk are then in-
clined to one side or the other to obtain temporary
relief. But the most common cause of lateral
curvature 1s the habit of standing, more or less, on
one leg. This habit 1s indulged in to a very great
extent by young girls, to gain relief either in con-
sequence of some local weakness or from fatigue ;
for weariness is readily induced during the period of
growth, and especially when growth is rapid. This
attitude causes the hip to become prominent, and
the pelvis to be inclined towards the opposite side.
Together with this obliquity of the pelvis, the spie
also becomes curved. At first the curve is tem-
porary, and is removed in the recumbent position ;
but at length, as the obliquity of the pelvis becomes
permanent, so the curve also becomes confirmed ;
and thus the equilibrium of the trunk is disturbed.
Equilibrium is restored by means of secondary or
compensating curves ; and these are formed 1 a
regular series, and are determined by the position of
the primary curve. -

Debility, then, is the chief predisposing cause of
lateral curvature of the spine ; and the most frequent
exciting cause 18 obliquity of the pelvis, which is
induced by bad habits of sitting or standing. But
although these are the chief causes of obliquity of
the pelvis and lumbar curvature, yet others exist :
for whatever may act mechanically in disturbing the
equilibrium of the body will induce spinal curvature.
Thus inequality n the length of the lower limbs,
whether produced by a bent tibia or femur, by flat-
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foot or knock-knee, by muscular contraction, arti-
cular disease or partial loss of muscular power, will
induce obliquity of the pelvis and a primary lumbar
curve.

Take, for instance, the case of a child whose
health is delicate from whatever cause. If it be
treated in the same manner as a stronger companion,
some irregularity of form will probably develope
itself; but the particular form of distortion will
depend mainly on the habits of the child. Thus, it
the child stand or walk much, probably the internal
lateral ligament of the knee-joint will yield, and give
rise to genu valgum; and this distortion will
probably be followed by yielding of the ligaments of
the ankle-joint, and of those in the sole of the foot, -
and thus flat-foot is induced. Suppose, again, that
in consequence of resting too much on one leg, as is
very common with such children, the ligaments of
that limb have yielded more than those of the other
limb. That extremity becomes by so much shorter
than the other; and therefore, when both feet rest
on the ground, the pelvis necessarily becomes oblique
to accommodate itself to the difference in the length
of the extremities. But an oblique pelvis must give
rise to spinal curvature.

Fig. 62 was taken from such a case.

The child was 12 years of age, and she ]Ja,bltually
stood on the right leg.

The prominent features of this case may be thus
described. There was genu valgum on the right
side ; the right side of the pelvis was, in consequence,
lower than the left, and this gave rise to a right
lumbar curve, which was followed by a compensating
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and the pelvis was inclined towards the same stae:
Then, as a necessary consequence, spinal curves—a
primary lumbar and a consecutive dorsal curve—
were formed. While in the second, Fig. 63, from
constantly standing on one leg the pelvis became
oblique, falling towards the opposite side, as 1s well

Fia. G3.

shown, and a lumbar curve was necessarily produced
with 1ts convexity towards the lowest ilium. This
distortion was not in the first instance constant, for
it could be removed when the patient was lying
down. It was an incipient curvature which required
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time and the continuance of a bad habit to make it a
permanent curve. But it required a short time only
to effect this purpose; for when I again saw this
patient after an interval of some few months, there
was produced the condition which is represented :
the primary curve had become permanent, and had
given rise to a secondary or dorsal curve. The exist-
ence of the secondary curve is a proof of the perma-
nent character of the primary curve; for while the
primary curve is incipient only, or removable in the
horizontal posture, the secondary curve does not
form; but the compensating curve begins to form so
soon as the primary curve becomes in the slightest
degree permanent.

Those who are feeble, whether from overgrowth
or during convalescence, constantly change their
position while standing; so that they rest for a
short time only in one position and change it for
another—from both feet to one foot, for instance,
and back again. Andit is found that 1t 1s habitually
the right foot in some cases, and in others the left
foot, which has, in this way, to bear very frequently
almost the entire weight of the body, until, at length,
it becomes more natural to stand on one leg only,
than fairly on both. It becomes so natural to do
this, that it is done unconsciously ;. and until 1t 1s
pointed out, the patient is frequently not aware of
the habit. This occurred, and it was frequently
pointed out, in the case from which Iig. 63 was
taken.

Debility alone does not usually give rise to lateral
curvature of the spine; but there must be super-
dded bad habits of standing or sitting, which shall
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occasion obliquity of the pelvis and a primary lumbar
curve. These habits to which I have alluded depend
on debility, however ; and therefore it is right to
speak of debility as the cause of these deformities.
But without obliquity of the pelvis, and therefore
without bad habits of sitting or standing having been
formed, lateral curvature of the spine may be occa-
sioned by general debility. 1t may commence as
a dorsal curve. This happened in the instance from
which the following figure (Fig. 64) was taken.
This is a form of curvature which commonly begins
during convalescence ; and commencing as a dorsal
curve, it shows that it does not depend primarily on
obliquity of the pelvis, nor on any affection of the
lower extremities.

Every distortion is produced by a special cause;
and it need scarcely be said that while the cause of
curvature remains, the curve itself cannot be
removed, or if it should be temporarily removed,
it will certainly recur, inasmuch as the cause
which first occasioned it still exists. It is of the
utmost importance, therefore, in the treatment of
spinal curvatures to ascertain precisely what may
have been the exciting cause of deformity before
commencing the treatment. But this primary in-
vestigation is unfortunately greatly neglected, and
its importance is not generally understood ; so that
with many the treatment of spinal curvature 1is
simply to apply a spinal instrument, without refer-
ence to the cause of curvature.*

It is well known that the muscles of the back of

* Vide Lectures by Mr, Cesar Hawkins, ¢ London Medical Gazette,”
vol. xxxviii, p. 311, 1846.
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convalescence or through overgrowth, or through
insufficient food and overwork, than in health.
Rickets is another cause of lateral curvature of
the spine. This, however, is a general disease
which involves mot the bones only, but every
tissue of the frame. It is sometimes hereditary ;
but much more frequently it is developed after
birth, through exposure to cold and through in-
sufficient or improper food. Diarrhcea 1is es-
tablished, and it is followed by wasting and pallor,
and subsequently by swellings of the ends of the
long bones. The whole skeleton may become more
or less softened, and then the bones become curved
through mechanical causes. Hspecially the lower
limbs become curved, whereby the pelvis is rendered
oblique, and spinal curvature is induced. In this
form of disease, not only is spinal curvature induced
at an earlier age than when it arises from debility,
but it is of an infinitely more severe form. In the
case from which Fig. 67 was taken, rickets was first
developed at eight years of age, and the child was
thirteen years old when the drawing was made.
The lower limbs first became bent ; then the pelvis
was tilted to one side and was flattened, and imme-
diately afterwards the spine became curved. Dis-
tortion is never so great in childhood, from any other
cause as when it is induced by this form of disease.
This rickety condition of the spine is sometimes,
though rarely, developed without the long bones
being affected. There will then probably be seen also
rickety deformity of the ribs and of the sternum.
Also, there is a form of curvature which is trans-
mitted with a strumous diathesis, and which per-
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such disease is generated in these cases as occasions
both constitutional and muscular debility.

There are still two other very rare varieties of
lateral curvature to which 1t 1s only necessary to
allude—viz., curvatures arising from malformations
of the vertebrz, and from effusion into the cavity of
the thorax. In the former there i3 occasionally
seen, either a deficient development, or an excess of
development in the lateral halves of some of the
bodies, and indeed of other portions of the vertebree.
There 18 a remarkable example of this malformation
in the museum at Vienna, which I lately examined,
and which consists of four half-vertebrae, with their
half-arches and processes in excess.* These ocea-
sioned curvature of the sacrum, slight curvature in
the lumbar and lower dorsal regions, considerable
curvature in the middle dorsal region, and also a
considerable curve in the upper dorsal region.

Effusion ito the cavity of the thorax, and which
is followed by collapse of one side, 1s subsequently
compensated by enlargement of the opposite side.
After the effused fluid has been removed from the
pleural cavity, the ribs sink to the compressed lung,
the lung itself being bound down by adventitious
membranes, so that it cannot expand. Thus, the
side becomes flattened and the lung remains con-
tracted. Compensation afterwards follows, through
amplification of the sound lung and enlargement of
its containing cavity taking place. When it arises
from this cause the eurve occupies the entire dorsal
region. Its appearance is shown in fig. 68.

* Vide Rokitansky’s ‘ Pathological Anatomy,” Sydenham Society's
edition, vol. iii, p. 228,
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In the upper classes, amongst whom lateral
curvature is common, it 18 the rule that the lumbar
curve is first formed ; while in the labouring classes,
who use their hands and arms much, In carrying
burdens and in other manual labour, the dorsal
curve is very frequently first developed. A spinal
curve cannot, however, remain single except in the
horizontal posture ; but, that the equilibrium of the
body may be restored, a second or compensating
curve must be formed, otherwise the erect position
cannot be maintained. But a primary curve i1s
never entirely compensated by a secondary curve,
and therefore other curves form above and below
it. Thus a dorsal curve 1s always followed by
others—one above as well as one below it; and a
severe lumbar curve not only occasions a dorsal but
also a sacral curve. One curve runs into the other,
so that as one forms another 1s forming,

Thus a primary curve may be lumbar, dorsal or
cervical, and the position of the primary curve is
determined by the exciting cause of distortion ;
while compensation takes place through the formation
of secondary curves, which are produced by the
muscular effort to maintain the .erect position.
These curves are always undergoing change, and
becoming more rigid and compressed, until at
length the height of the trunk may be considerably
diminished.

Perhaps the modes in which spinal curves are
formed will be more readily understood by means of
the following diagrams (Fig. 69 and 70).

Suppose the lines A, B, 0, » to represent the pelvis
and the spinal column in their normal relations ;
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The symptoms and external characters of this affec-
tion vary according to the region in which the
primary curve is formed, and also they vary as the
amount of compensation varies. '

When, from any affection of the lower limbs, the
pelvis has become oblique, the spine must become
curved in the lumbar region; and from the concur-
rence of these two conditions—namely, the depression
of the ilium on the side of the lumbar convyexity, and
the loin falhng in through the recession of the lumbar
vertebrae in the formation of the lumbar curve—the

15
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in part, to the increased angularity of the ribs, and
in part also to muscular action. In the formation
of the lateral curve the vertebra become somewhat
twisted or rotated, and consequently the angles of
the ribs on the convexity of the curve project
abnormally, while the ribs themselves are rendered
more horizontal in their direction, and are more
widely separated from each other than in their
normal condition; but on the side of the concavity

the ribs become oblique and are depressed, so as to |

lie one wupon another, or even to overlap one
another. The flattening of the front of the chest

is also remarkable. On the side corresponding to
the concavity of the spinal curve the ribs become,

however, unduly prominent at the lower part of the

thorax, and thus the greatest diameter of the chest, |
mm an advanced case of dorsal curvature, i1s In an

oblique direction from behind forwards.

Pathological Anatomy.—The pathological condi-

tions which result from lateral curvature of the spine

may be divided into those effects which are produced
immediately upon the spine and trunk, and those
which are consequent upon these changes.
Confirmed lateral curvature is not purely a lateral
deviation ; for so soon as the curves become more
or less permanent, the vertebrae which are involved
in them become rotated on their axes in such a
manner that the anterior surfaces of the bodies of
the vertebraze occupy the convexities of the curves,
and consequently present more or less laterally. In
a severe case, such as that from which Fig. 72 was
taken, the anterior surfaces of the bodies of the
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vertebrae have undergone such an amount of rota-
tion that they have acquired a lateral instead of
their normal direction, and occupy the greatest con-
vexities of the curves. But although the bodies of
the vertebree may have become thus rotated, the

spinous processes may perhaps undergo only slight
change, so as scarcely to indicate a lateral curve.
These points are well shown n Figs:. 73 and 74,
especially in the dorsal curve, which, if traced by a

I -
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more remarkable, considering the greater rotation
which has taken place in this portion of the spine—
rotation equal to one fourth of a circle. Thus
1t 1s that a spiral twist of the spinal column may
exist to a very great extent, through rotation of
the bodies of the vertebrze, without the apices of
the spinous processes describing a corresponding
curve. It is important to remember this circum-
stance ; for many become hopelessly deformed, be-
cause the mode in which spinal curves are formed
18 not rightly understood, and because measures are
not taken in the commencement of the deformity to
remove the spinal curve. |

While a lateral deviation of the spine is incipient
- only, the intervertebral cartilages become compressed
laterally, and they recover their form when the
superincumbent pressure is removed ; just as is well
known to occur in health, when a man of ordinary
stature, who has been in an upright position during
the whole day, loses three fourths of an inch in
height, through the compression which takes place
of the intervertebral substances, and which he
regains only after some hours spent in a recumbent
posture.

When, however, these intervertebral substances
become unequally compressed, and this effect is
continued from day to day, they lose in a measure
their elasticity, and do not recover their full form
during the period of repose, but remain somewhat
compressed and wedge-shaped. Curvature is then
permanent, and rotation of the bodies of the vertebra
commences. The bodies of the vertebrae are not
all in the same measure rvotated; but those are
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most rotated which are nearest to the centre of the
curve, and that vertebra which 1s central 18 most
rotated and most wedge-shaped. This is shown in
Fig. 75, where the vertebra in the centre of the

Jumbar curve is represented as rotated to the extent
of one fourth of a circle, and wedge-shaped, while
those above and below are both less rotated and
loss wedge-shaped. And in the same manner the
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intervertebral substances which enter into the curve
are reduced in thickness.

In contrast with these are Figs. 76 and 77, from an

Fra. 76. Fra. 77.

articulated spine, where the anterior and the pos-
terior surfaces agree perfectly, and where the ver-
tebrae are piled one above another with great care
after the fancy of the constructor, but unfortunately
without the slightest regard for truth. Such is the
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manner in which articulated spines are invariably
put together. There is not, in the museum of the
College of Surgeons even, an articulated spine where
the characters of the distortion are preserved. It 18
only fair to say, however, that the vertebree having
been taken asunder and the intervertebral cartilages
removed, it is no ordinary puzzle to put the several
parts together agam as they had grown.

In the figures above (72, 73, 74, 75) it will be seen
how the bodies of the vertebra are rotated towards
the convexity of the curve, and how in the con-
cavity the bodies, through pressure, become wedge-
shaped ; ‘that vertebra which is the most central
being also the most compressed : it may lose more
than half of its thickness. It will further be seen
that the spinous processes are not curved in the
<ame manner as the bodies of the vertebrze; and
that even in the lumbar region they may scarcely be
removed from the middle line of the trunk, while the
bodies themselves are immensely curved. Through
pressure, the cancellous structure of the vertebrae
becomes somewhat consolidated, and the outer sur-
face of the bone is thickened and rendered more
dense.

The mode in which curved spines are articulated
in our museums tends to perpetuate an error. It
is true that this spiral twist of the spinal column
has been alluded to by several authors, bub it
is not understood that spinal curvature can exist
without the apices of the spinous processes also
describing a curve. Thus, many become hopelessly
deformed through inattention to commencing dis-
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tortion, and through want of knowledge with regard
to the manner in which spinal curves are formed.

This unequal pressure, which is caused by rota-
tion, produces at length partial absorption of the
intervertebral cartilages, as well as of the bodies
of the vertebrs.

It 18 clear, from the previous statements, that, in
defining a spinal curve, we should not be too
rigidly guided in-our judgment by the line of the
spinous processes; but that the condition of the
entire trunk should be considered. The line of the
spinous processes is often such that, if it alone were
considered, the diagnosis as well as the prognosis
of the affection must be incorrect.

The fransverse processes of the lumbar vertebra on
the side of the convexity of the curve are rendered
prominent, causing the erector spina to project ;
while, on the opposite side, the processes cannot be
felt. And through rotation of the vertebra, the
articulating processes become partially absorbed by
undue pressure, and their articular facets are
lengthened.

These changes in form of the vertebrae during the
development of a lateral spinal curve are very re-
markable ; but the most striking change which takes
place in relation to spinal curvature is that which is
effected in the shape of the thorax. The ribs neces-
sarily follow the altered positions of the vertebra to
which they are attached, and undergo a movement
of rotation backwards on the convex side of the
curve, so that their angles are rendered more promi-
nent, and they become more horizontal in their
direction, while the intercostal spaces become wider
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than in their normal state ; but on the concave side
of the curve the ribs sink and become flattened, the
intercostal spaces also become more or less effaced
through overlapping of the ribs, and the ribs are
carried forward, and become prominent on the
anterior and lower part of the chest. On both sides
of the chest the ribs are flattened ; but on the convex
side of the curve, in consequence of the rotation of
{he vertebra into the convexity and the flattening
of the ribs, the lung is much compressed. Through
these changes in the form of the thorax and others
which are coincident with them, the capacity of the
chest is diminished. Also the appearance of dis-
tortion is much increased by the prominence of the
scapula. On the convex side of the curve this bone
is thrust up, and is placed obliquely, through the
increased angularity of the ribs, and 1t 1s still further
raised by muscular action.

The pelvis is not materially affected in an ordinary
case of lateral eurvature of the spine. It becomes
oblique, as has been already observed; and when
the superincumbent weight is unequally transmitted
to the ground, it becomes slightly flattened. When,
however, the pelvis is affected with rickets, it becomes
flattened from above downwards, both by the super-
incumbent weight and by the resistance of the lower
limbs ; so that the space between the promontory
of the sacrum and the symphysis of the pubes is
diminished. A case of this deseription 1s on record,
where it was necessary to perform the Ceesarean
section, for the pelvis was so much deformed that a

ball of one inch in diameter would not pass through
the brim.
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In the second place T will proceed to examine,
cursorily, the result of these changes on the thoracic
viscera, as well as those which take place in the
structures which are attached to the trunk itself,

The thoracie space, on the convex side of the
curve, is diminished by the flattening of the ribs,
and by the rotation of the bodies of the vertebrs :
and the heart is consequently somewhat displaced
towards the concave side of the curve. Respiration
1s considerably affected; and in consequence of the
imperfect expansion of the chest and lungs, the right
side of the heart becomes dilated, and the blood is
insufficiently aérated.

The aorta follows the inflections of the vertebras
in spinal curvature. It is bound down to the spine
by its branches, and, therefore, always follows the
curves of the spine. Its course, under these eir-
cumstances, i1s well shown in a preparation numbered
3416 mm the museum of the Royal College of Sur-
geons. In a practical point of view, this course of
the aorta may appear to be a matter of only small
importance. It deserves to be remembered, how-
ever ; for in a thin person, with the convexity of the
lumbar curve towards the right side, the aorta may
be felt immediately under the finger, lying out of its
normal course, and on the right side of the umbilicus.
I'have known the pulsation of the artery under these
circumstances to suggest ideas of aneurism.

Together with severe lumbar curvature, there is
always found obhquty of the pelvis. This obliquity
of the pelvis is not a simple tilting to one side (one
side being raised while the other is depressed), but
there 1s at the same time a slight movement of rota-



LATERAL CURVATURE OF THE SPINE. R29

tion of the pelvis itself—which, indeed, is necessitated
by the circumstance of the lumbar curve and the ro-
tation of the lumbar vertebra ; so that the anterior
superior spinous process of the ilium 1s not only
raised above that of the opposite side, but it s also
in advance of it. In the female this obliquity 1s of
less importance than in the male ; but in the male the
triangular ligament of the urethra, together with the
rest of the pelvis, being twisted, the direct course of
the urethra behind the ligament no longer corre-
sponds with that in front of 1t. This twisted con-
dition of the urethra may cause an impediment to
the introduction of a catheter into the bladder. This
should always be borne in mind when stricture of the
urethra exists in such a case. [ have known more
than one instance where, without the knowledge of
this fact, it had been found impossible to introduce
either a metallic or an elastic catheter into the bladder.
Whenever in cases of severe lumbar curvature it 1s
necessary to use an elastic catheter, this 1s always
withdrawn moulded into a sigmoid curve, similar to
the urethral curve.

Treatment.—The treatment of lateral curvature of
the spine can only be undertaken with advantage
when the cause of the curvature is known, and also
when the order in which the various curves of the
spinal column have been formed is fully understood.

It must be obvious to all who reflect on the subject
that it is useless to endeavour to remove a spmal
curve whilst the cause of curvature yet remains;
for, even should the curve be removed, it will recur
so soon as the means which were adopted to re-
move it are discontinued ; and the same cause will
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again affect and distort the spinal column as before.
Thus, for instance, suppose that some affection of the
lower limbs has occasioned obliquity of the pelvis, a
primary lumbar curve and a compensgting dorsal
curve. The treatment which was formerly adopted
was, without reference to the cause of curvature, to
make pressure on the convexity of the dorsal curve.
This mode of treatment was not only useless, but it
was positively injurious: it increased the lumbar
curve, and flattened still more the flattened ribs.

The course of treatment which should be adopted
is, first, to remove the cause of the obliquity
of the pelvis, whatever this may be; and whether
it be some affection of the foot, knee, or hip,
this should be treated and removed, if not before, at
least at the same time as the lumbar curve is being
treated. Again, when the dorsal is the primary
curve, it may be treated by means of a portable in-
strument, while the lumbar curve is supported by
another portion of the same instrument.

The treatment of spinal curvature should be under-
taken so soon as the slightest distortion is perceived.
It is difficult to remove a spinal curve at any time;
and 1t 1s especially difficult to effect this when
the disposition to curvature is inherited. Spinal
curvature can then only be removed when mecha-
nical means are rightly directed to this end. It was
with good reason that Sir Benjamin Brodie said,
** The treatment of the disease cannot be begun too
soon after the first signs of spinal curvature are
perceptible.””*

A slight curvature of the spine is by some con-

#* Lectures on ‘ Distortion of the Spine not connected with Caries.’
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sidered to be a matter of such trivial importance as
to be unworthy of attention. It is a very serious error
to offer such advice, however, and in later years it
must cause much distress. However trivial spinal
curvature mayappear in the commencement,its course
is necessarily to produce increasing deformity, with
more or less pain and impairment of the general health.
So little are the laws of equilibrium understood, that
it is imagined by some that a wry-neck, or a ‘“ grow-
ing out” shoulder, or an oblique pelvis, is an affair
of small importance, and that distortion will probably
notincrease beyond that which is at the time observed.
Some even are bold enough to imagine that a child
will ““ grow out” of these distortions. These are
delusions, however, which observation quckly
dispels. When curvature of the spine, from what-
ever cause, has commenced, 1t must go on inecreas-
ing until, by the formation of compensating curves,
the equilibrium of the body 1s restored.

Having explained how pathological spinal curves
are formed, and how they are compensated, so that
the equilibrium of the body may be restored, I will
proceed to consider the application of -mechanical
means to the removal of spinal curves.

So long as a spinal curve is incipient, it may not
be necessary to have recourse to mechanical support
to the spine itself; but it may be sufficient to
remove the exciting cause of distortion, and to
develop the muscular system by means of well-
directed exercises. When, however, these measures
are found insufficient, support should be applied to
the spine itself without more delay.

If it be a fact that one eurve is first formed, and
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that others are subsequently formed as compensatory
of this primary curve—and no one can doubt it who
has watched these cases attentively—then it should
follow that treatment must in the first instance be
directed especially to the removal of this primary
curve ; for to endeavour to remove a secondary curve
without giving efficient support to the primary curve
is the most certain mode that could be devised of
increasing the original curve. Having determined,
then, which is the primary curve, pressure should be
made (not on the greatest convexityof the dorsalcurve,
to flatten still more the ribs and render the sternum
prominent) in that direction which shall tend to re-
store the positions of the ribs, and which shall also
restore those vertebr@e which have undergone some
rotation to their normal positions. This 1s most
effectively done by applying the force to be used to
the lower are of the curve, both of the primary and
of the secondary curve, in those instances where
the curves are formed from below upwards; but when
the curves are formed from above downwards the
Jower arc of the dorsal curve and the upper arc of
the lumbar curve should be supported. When the
combined forces of a well-adapted instrument are
made to act in the directions now indicated—namely,
obliquely towards the centre, they tend to unbend
the primary curve. The movement which 1s thus
commenced in the primary curve is often greatly
assisted by muscular action on the compensating
curve. In this manner the several curves are at the
same time acted on and unfolded.

This pressure should, as much as possible, be
made to follow the course of deviation of the parts
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themselves ; and, consequently, it should never be
directly lateral. By using extension in the manner
indicated, curves, which cannot otherwise be treated,
may be unfolded. This unfolding process is slow ;
and this will not excite surprise, when 1t 18 remem-
bered what are the pathological changes which
have taken place. Rapid effects are impossible,
and should not be expected.

But the time which is necessary for the comple-
tion of this unfolding process depends on the degree
of fixity of the curve and on the ability to bear the
treatment. Some patients never shrink from the
support which is afforded by a well-fitting instru-
ment, while others cannot bear effective pressure.
Among the latter are those who suffer from rickets.
Again, some cases are necessarily incurable, and they
must be recognised as being in this category from
the beginning ; such as those which are produced by
inflammation and its results within the thorax or
which arise from congenital malformation, and also
those again where ankylosis has taken place, whether
in angular or in lateral curvature; for in the former
a slight lateral curve not unfrequently forms above
and below an irregular union, and in the latter,
bands or bosses of bony matter are sometimes thrown
out, which unite two or more vertebrs.

Spinal mstruments may be portable, or they may
be fixed to a couch, When they are to be worn as
portable instruments, they should be made as light
- ag possible consistently with strength and utility.

When the general principle of comstruction is
understood, the apparatus may be variously modi-
fied so as to act with the greatest advantage on the
distortion, whatever it may be. The pelvic band

16
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and lateral supports to receive the weight of the
shoulders are always necessary; to which may be
added two levers, which may carry a shoulder-sling
to act on a cervical curve, and a plate for the dorsal
curve; or it may be required to act on the dorsal
and the lumbar curves at the same time, or even to
increase the foree of the dorsal plate by acting with
a separate plate on the pelvis itself. The levers, or
the plates themselves, may be provided with single
or compound movements. By these means not only
can the apparatus be adjusted very perfectly, and be
made to fit with great nicety, but the power to over-
come distortion is at the same time increased.

Further, by means of adjustments the positions of
the plates may be altered as the spinal curves are
opened; and since the curves of the plates corre-
spond in some measure to the curves of the ribs,
and their obliquity is similar to that of the thorax
itself, adjustment does not cause pressure directly in
a lateral direction, but it occasions upward and
downward pressure according to the nature and
position of the eurve to be acted on.

When the instrument fits well, frequent changes
are unnecessary ; and without it fits well 1t 1s
useless. Great pressure is never requred, and it
may even be hurtful. Modifications, however, are
necessary from time to time, to keep up the action
of the instrument, and to vary the pressure as the
curves unfold.

The forms of spinal instrument which are usually
required are shown in Figs. 78 and 79. These
necessarily vary, as the deformity to be treated 1s
more or less complicated.
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In the treatment of these affections the patient
should frequently recline in a spinal chair during the
day ; and the spinal support will then be worn both
with comfort and advantage during the whole day.
But, although it is important that the spine should
be well and efficiently supported, it is unnecessary

Fia, 78,

that an apparatus should be worn at night. The
restraint of an apparatus at night is injurious to
health, and the instrument can seldom be worn so
effectively that the body during sleep shall not be
twisted 1n it,

But, without doubt, the most effectual modeof treat-
ing spinal curvature is on the spinal couch. TIn the
recumbent posture the weight of the body is entirely
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removed fromthe spine,and the means to be employed,
therefore, are necessarily much more efficient to
remove distortion than when portable instruments
alone are used. Not only 18 the recumbent position
most favorable for the action of the instrument, but

Fia. 79.

the instrument itself, when attached to the couch, 1s
infinitely more powerful to remove spinal curvature
than any portable instrument can possibly be. The
principle on which both of these instruments are con-
structed is similar; but the couch, acting with power-
ful machinery, instead of by a slight cog-and-pinion
movement only, is so powerful to effect the purpose
in view, that it will remove distortion in cases where
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the portable instrument is utterly useless. In cases of
severe distortion, I always recommend the combined
use of the couch and the portable mmstrument, the
employment, of one alternating with that of the
other.

When spinal curvature has been produced by a
local cause, or by an acquired habit, the cause must
be removed, and the habit must be overcome ; with-
out which it is impossible to treat this distortion
effectively.

After curvature has been removed, attention should
be directed to the development of power by means
of exercises which may bring into action the muscles
of the trunk and extremities; such as swinging,
dancing, riding, swimming, and the lhke. These
exercises, alternating with rest, will, if judiciously
employed, rapidly produce a marked increase of
muscular power, as well as improvement in the
general health. Friction also, as in shampooing, 1s
very useful, not only in gaining a better condition of
the skin, but it conduces to that suppleness of body
which, after the removal of spmmal curvature, 1s 1m-
portant to acquire.

It is scarcely necessary to say that it is of the
utmost importance to attend to the general health in
the class of cases now under consideration, for
constitutional treatment is especially needed where
there 1s debility, and debility is the principal
predisposing cause of spinal curvature. At the
same time, therefore, that mechanical treatment is
undertaken in order to remove deformity, constitu-
tional treatment should, so far as is possible, be
made conducive to the restoration of health.



CHAPTER XIX.
WRY-NECK.

TormcorLis, or wry-neck, oceurs both as a con-
genital and as a non-congenital affection. It 1s not
common as a congenital affection; but it 18 met with
not unfrequently in children from two to twelve
years of age; and, indeed, it may be seen at any
period until middle life.

Wry-neck 3s occasioned by shortening of the
cervical muscles, especially the sterno-mastoid
muscle, through which the head is drawn to one
side, the ear being approximated to the shoulder,
and the chin projected in the opposite direction.
Not only is the sterno-mastoid muscle contracted,
but the trapezius and the scaleni become in a similar
manner subsequently affected ; and thus the shoulder
is raised towards the head, while the head is drawn-
down towards the shoulder. In this manner a
cervical curve is produced, which presents its con-
cavity towards the retracted muscles, and which is
followed by a dorsal curve—as has been already
explained, when wry-neck was spoken of as a cause
of spinal curvature.

One or both insertions of -the sterno-mastoid
muscle may be retracted; and this is especially the
case in congenital wry-neck. On the other hand,

1,
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the whole muscle may be retracted, as occurs, for the
most part, when the deformity is a non-congenital
affection.

Wry-neck produces singularchangesin the features.
The angle of the mouth is depressed, and the cleft
of the eyelids is drawn on to a lower level than on
the opposite side; the eyebrow, too, is drawn down,
and the side of the face appears to be smaller and
less developed than on the opposite side—it is
motionless and without expression, while the features
on the other side of the face appear to be unnaturally
expanded.

When wry-neck is allowed to proceed unchecked,
and without any attempt being made to prevent
further retraction, deformity results both of the neck
and of the spinal column, which may attain to serious
proportions.

Treatment.—It is with wry-neck as with some other
cases of deformity, that, when discovered and treated
at an early period, mechanical means may be sufficient
to overcome such distortion as is occasioned by slight
muscular retraction. It 18, however, rare that
extension can be so effectively and continuously
employed as to overcome and remove even slight
deformity which depends on muscular retraction.
And it is preferable to proceed to the subcutaneous
gection of the tendons of the retracted muscles rather
than much time should be lost in futile attempts at
extension.

As in the case of I'. S—, in Princess’s ward of St.
George’s Hospital, from whom Iig. 80 was taken, it
is sometimes alone necessary to divide the clavicular
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insertion ; while, again, as in another instance in the
same ward, the sternal attachment of the sterno-
mastoid muscle alone required division. For the most
part, however, both the sternal and the eclavicular
msertions of the muscle should be divided.

When it is required to divide both the sternal and
the clavicular portions of the muscle, separate punc-
tures should be made, so that the blade of the knife
may be kept closely in contact with each portion of
tendon. The punctures may be made most con-
veniently about one inch above the clavicle, and the
knife being carried well behind each portion of the
tendon in succession, the tendon will be divided on
turning the edge of the knife towards it, and using
it with a cutting motion, at the same time that the
head is so held as to make the muscle tense. It is
seldom necessary to divide other structures than the
two portions of the muscle now indicated, except it
be, perhaps, a band or two of fascia; for other con-
tracted structures will probably yield to mechanical
extension after the greater obstruction caused by
the retracted sterno-mastoid musecle has thus been
removed.

After the operation, the head is to be supported in
such a manner that the chin inclines towards the
breast; so that the hittle wounds may readily heal,
and reunion of the divided tendon may take place.
Then, on the fourth or the fifth day, extension, with
a suitable instrument, may commence, and be carried
on gradually, until the head is raised into its normal
position ; and, indeed, extension should proceed so
far that power may be obtained to move the chin
equally to one side or the other.






CHAPTER XX,
ANGULAR CURVATURE OF THE SPINE.

Cartes of the spine very frequently occurs as a
result of inflammation, whether of a strumous or a
rheumatic character. Disease of the spine is, how-
ever, essentially of a scrofulous nature. Any portion
of the spinal column may be affected by this formid-
able disease ; but the dorsal and the cervical portions
of the spine are in children attacked more frequently
than the lumbar portion. In more advanced life
disease is not unfrequently of a mixed character—
rheumatism in a strumous diathesis ; and inflamma-
tion then is sometimes found to extend from the
sacro-iliac articulation, and ' to affect the lumbar
vertebrae.

Caries of the 3pine may .commence at any period
of life, for no age is exempt, and any portion of the
apma.I column may become diseased; but this is
especially a disease of childhood ; it partakes essen-
tially of a serofulous character, and because the dorsal
region is the most extensive and the most exposed
to injury, it is more frequently the seat of caries and
angular curvature than either of the other regions.
In its incipient stage disease of the spine is not un-
frequently overlooked, whether in the child or in the
adult ; sometimes 1t 1s styled neuralgia, or, again,
pain is supposed to arise from pulmonary disease.
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And it ig not alone in its incipient stage that disease
is overlooked, for it is not uncommon to see that
disease has progressed so far as to have resulted in
deformity without caries of the spine being even
suspected.

In this form of disease the anterior portion of the
spinal column—namely, the bodies of the vertebrz,
with the intervertebral substances and the inter-
vertebral liganments—is alone liable to-become carious.
The posterior segment, consisting of the spinous,
transverse and oblique processes, with the pedicles
and arches, shows but little disposition to pass nto a
similar state of disease.

An instance in which disease of the posterior
segment of certain vertebrae occurred has been
placed on record by Dr. Buckminster Brown, of
Boston, U.S. I give the result of the post-mortem
examination.

Body excessively emaciated. There was no curve nor projection
of any part of the spinal column. On the anterior face of the
bodies of the cervical vertebrz the cyst of an old abscess was
found. This cyst contained no fluid, was about the size of a hen’s
egg, and through an opening formed by the removal of the body of
the second vertebra, and which extended from the first to the third,
it communicated with the rachidian canal between the dura mater
and the arachnoid. It is probable that the collection of pus
existed at first external to the membranes, and finally opened
through the dura mater into its cavity, which accounts for the
disappearance of the effused fluid. On opening into the upper
part of the cyst, towards the medulla oblongata, a loose piece of
carious bone, the size perhaps of half a filbert, rolled out of the
medullary cavity. In the course of a careful dissection, another
piece, much larger than the first, also loose and carious on all
sides, was found. These were the remnants of the odontoid pro-
cess, and of the body of the axis which was entirely destroyed or
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removed, with the exception of a small lamina on the left side,
which still remained attached to the semicircle of bone. The
inferior articulating process on the right side was carious, The
superior articulating process on the same side, and the transverse
process with its vertebral foramen, were destroyed. The superior
articulating process on the left side was carious, its articulating
cartilage and capsular ligament had disappeared, and the caries
extended over the lamella towards the posterior arch. Ascending
to the atlas, the disease had destroyed both inferior articulating
cartilages, and partially the processes, extending anteriorly round
the condyles, upwards towards the superior condyles, and pos-
teriorly through the left lamina of the posterior arch, breaking
entirely through it at one point, and continuing on until it
involved the posterior tubercle. In the occipital bone, the right
articulating condyle and the basilar process were roughened, and
in some places the continuity of the bone was destroyed.

The apex of the odontoid was found suspended by its alar liga-
ments in its normal situation. The oceipito-axoid ligament which
incloses the odontoid process was ulcerated through, thus permit-
ting the fragments of this process to find their way into the
vertebral canal. This process had been twice broken ; once from
its apex, which had been left adhering by its ligaments to the
margin of the foramen-magnum, and once at its base, from the
body of the dentatus, which had likewise separated from the rest
of the bone.

It is evident that one of these fractures must have occurred at
the time when a crack was heard and felt in the neck, followed by
immediate luxation and the symptoms previously described.

The anterior face of the body of the third vertebrs was also
affected with caries, and the intervertebral substance almost com-
pletely destroyed, together with a part of its right articular pro-
cess, and the whole of its anterior pedicle, which should have
inclosed the vertebral foramen.

Softening had likewise commenced in the cartilage between the
bodies of most of the other cervical bones. Some, when in a
fresh state, presented examples of central softening ; and others,
of well-defined uleerated perforations, illustrative of the earliest
stages of the disease when commencing in this part. The body
of the sixth was deeply corroded, and the transverse processes of
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the seventh somewhat so. There wasa remarkable, almost trans-
lucent, thinness of some parts of the os occipitis.

The medullary substance in the cervical region was softened
from the foramen-magnum to the first dorsal. The upper part
was reduced to a pultaceous, semi-fluid mass. The medulla
oblongata remained of its natural consistence and appearance.
The brain was healthy. Tubercles were found in the lungs, and
strong, old pleuritic adhesions on both sides.*

Disease of the spine 1s, for the most part, the result
of injury, through which inflammatory action 1s set
up and extends to the intervertebral substances and
to the bodies of the vertebrae. In this respect the
progress of the affection does mnot materially differ
from that which is observed to take place in other
articulations. In all strumous affections of bone
tubercular matter is deposited in the medullary
cavities and in the eancellous structure of the bones ;
but the bodies of the vertebree, from their spongy
texture, and also by reason of the accidents to which
the spinal column is liable, ave in a special manner
prone to this condition of disease—scrofulous caries.

In an early stage of the disease, one spot in the
course of the vertebral column is more or less acutely
sengitive. After a time the character of the pain is
altered, and a slight projection of a spinous process
may be observed, with, perhaps, some tumefaction
around the seat of disease. Caries may then be said
to be established. The structure of ome or more
vertebree having become disorganized, a gap of
greater or less extent, according to the number of
bodies of vertebrae involyved in the disease, is formed,
and the upper portion of the column falls forward.

* * American Journal of the Medical Science.”
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That vertebra whose body has been most excavated
becomes the most prominent, and its spinous pro-
cess forms the apex of the angular projection. The
deformity which ensues is greatest in the dorsal, and
least in the lumbar region. The greatest deformity
from an equal amount of destruction occurs in the
upper dorsal region. This is due to the shape of the
vertebrae as well as to the formation of the vertebral
curves ; for the bodies of the dorsal vertebrae and
- the intervertebral substances of this region are
thicker behind than in front, or the reverse of that
which obtains in the cervical and lumbar regions,
and the dorsal spine presents its convexity back-
wards ; and, therefore, deformity from these several
causes 18 mecessarily greater in the dorsal than in
the cervical or lumbar regions. But, also, the
dorsal spines are long and superficial, and thus any
increase of the curve increases the prominence of
the spinous processes, and loss of substance, even to
a smaller extent than in either of the other spinal
regions, produces greater deformity in the dorsal
region, and immediately occasions an angular appear-
ance of the spine. On the other hand, in the lumbar
region, the vertebra, presenting a concavity back-
wards, with short spinous processes which are buried
among powerful museles while their bodies are broad
and deep, allow of considerable loss of substance,
with comparatively small deformity.

When disease is established in the cervical region,
the head is somewhat thrown back, and is more or
less fixed ; the muscles are thrown into aetion to
prevent motion and to avoid pain, and the head
seems to subside on to the shoulders. Thus the



ANGULAR OURVATURE OF THE SPINE. 247

space 18 contracted between the occiput and the
back. This is especially observable in children ; but
it 1s also to be noticed in adults. Also, the muscles
of one side of the neck are sometimes more contracted
than on the opposite side, and the head is in conse-
quence inclined to one side or the other, as in wry-
neck., This oceurred in the following case.

Caroline S—, aged forty-three, was admitted into Princess’s
ward of St. George's Hospital, with her head firmly fixed and
inclined to the right side; the ear was drawn towards the right
shoulder, and the chin was projected in the opposite direction.
The muscles on both sides of the neck were rigid, but they were
much more contracted on the right than on the left side. Such,
then, was the condifion of the head when the patient entered the
hospital. After the head had been efficiently supported for some
few days, the muscles became relaxed and the wry-neck had
disappeared, for the irritation had ceased.

Pain 1s a very variable symptom of this disease.
When the ligaments are first affected, pain is acute :
every movement causes pain. At length less pain
is experienced, and finally it almost disappears.
Pain, however, may be excited by pressure on the
diseased bone or by percussion, until ankylosis is
complete. To prevent the pain which is caused by
motion, the child will move about with the hands
resting on the thighs or on the knees, and he will
stand with his hands or elbows resting on a table,
thus to diminish the friction which is" occasioned by
one portion of the spinal column moving upon the
other, and for support. At the same time the muscles
of the back are thrown into action to fix as much
as possible the affected parts, and thus to prevent
movements and the pain which is caused by these
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movements; in the same manner as is observed in
all diseases of joints. Muscular rigidity takes place
to a much greater extent in the cervieal than in the
other regions of the spine ; and for this reason, that
in a normal condition the flexibility of the cervical
portion is much greater than any other portion of
the spine.

As the substance of one or more of the bodies of
the vertebrz is removed by caries, the upper portion
of the column falls forward upon the lower. This
displacement occurs in consequence of the chasm
which has been produced in the column; so that the
upper portion may be said to be left unsupported,
and it therefore falls forward. Such muscles as the
psoas, however, assist this action, when they become
irritated. Although the muscles of the back are
rigid, and tend to fix the spinal column so long as
pain on motion exists, and before the chasm above
alluded to 1s produced, they become atrophied in an
advanced stage of the disease, when displacement
of the column forward has taken place.

The amount of angular deformity which takes
place depends, first, on the amount of destruction of
the bodies of the vertebraz, and, secondly, on the
position of the disease. But the extent of the disease,
and consequently the amount of deformity, depend
on the treatment to which the patient may have been
subjected. It is possible that little or no apparent
deformity shall remain, even when the upper dorsal
region has been affected. Disease must then have
been grappled with, however, at an early stage, and
perseveringly.

When several vertebrae become affected, so that
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the chasm in the column which results 18 consider-
able, an angle more or less acute is produced, and
the canal itself may be encroached upon. This en-
croachment may occasion pressure on the cord;
which, if it take place suddenly or increase rapidly,
will be followed by paralysis. When, however,
deformity increases slowly, the cord becomes so
tolerant of pressure that perhaps loss of power will
not ensue. In these cases, partial paralysis 18 apt to
oceur when motion is permitted. And, again, power
is restored by continued rest of the body. There was
lately, in Drummond ward of St. George’s Hospital,
an instance in point. In this case disease was limited
to the lower dorsal region, and there was very slight
displacement ; so little, indeed, that when lying
down scarcely any projection of the spinous processes
could be observed. It was, however, conspicuous
enough when the patient stood up. It wasnot pos-
sible to keep this patient always lying down : she
would occasionally get out of bed. And when this oc-
curred, violent twitchings of the lower limbs followed
these efforts, and they lasted, perhaps with acute
pain, for twenty-four or more hours, when they
would cease and the limbs again become motionless
and flexed upon the trunk ; then gradually the mus-
cles would relax and the limbs resume their normal
condition, and motion and sensation again be per-
fectly restored. This 1s not altogether an ordinary
case, but I allude to it inasmuch as it illustrates
certain points in the course of spinal disease.

In the case from which Fig. 81 wastaken the bodies
of at least five or six vertebra have been entirely de-
stroyed ; but, notwithstanding the great deformity

17
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which has been produced, symptoms of compression
of the cord have never been experienced.

For the most part, when destruction of the bodies
of the vertebre has taken place rapidly, paraplegia
will be more or less complete when movements of

the body are permitted ; but when destruction has
taken place slowly, little or no muscular weakness
may result. Whenever motion is allowed in dis-
ease of the spine, a semnse of weakness or pain is
experienced at the seat of disease; and this is
always increased by percussion or by firm pressure.
Somewhat later, painful twitchings are produced by
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movements of the trunk, and afterwards sensation
becomes somewhat blunted. Tenderness begins to
be felt in the course of the psoas muscle, or other-
wise in the loins or neck, according to the seat of
disease; and presently a slight swelling, commu-
nicating a doughy sensation, may be perceived,
which increases according to circumstances to larger
dimensions.

When paralysis occurs, motion is first lost, and
subsequently sensation ; and it occurs thus for the
obvious reason that the anterior columns of the cord,
which give off the nerves of motion, are more sub-
jected to pressure and irritation, lying, as they do,
more immediately in contact with the carious bone
than the posterior columns, from which the nerves
of sensation are given off. Paralysis is not, how-
ever, as I have already shown, in proportion to the
amount of deformity, but rather in proportion to the
rapidity of the change which 1s effected.

When disease occurs in the lumbar region, it
18 sometimes attended with considerable pain, but
rarely with much deformity. In the dorsal region,
the great length of the spinous processes, and the
forward curve which this portion of the column
assumes, tend to make any projection of the dorsal
spine remarkable. The thorax undergoes consider-
able change of form: the sternum is rendered pro-
minent, while the ribs are compressed laterally, and
project backwards together with the vertebrae. In
such cases, the least hurry or excitement causes
palpitation.

When disease occurs in the cervical region, the
head may be held forward, or it may be turned to
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one side, and so be fixed, as in wry-neck. And,
indeed, disease in this region may so closely simulate
ordinary wry-neck that an error of diagnosis may
easily be committed. Generally, however, the head
falls back, and the child ig unable to raise it. In
these cases, any movements of the head, especially
sudden or rotatory movements, cause excruciating
pain ; and even sudden death has been occasioned
by such movements—namely, where the atlas and
the axis were involved in the disease. Under such
circumstances the spinal cord in its specially vital
portion may be crushed between the atlas and the
odontoid process. Occasionally, two portions of
the spinal column are simultaneously attacked with -
caries. Such cases are rare, however, and their:
treatment differs in nothing from others which are
more simple.

Spinal abscess, when it forms in the cervical
region, presents itself between the muscles at the
side of the neck, or the pus may burrow somewhat
lower down, and the abscess will probably poimnt
opposite to the dorsal vertebrz. And when the
dorsal vertebrae are affected with disease, the pus
either gravitates in the course of the posterior
mediastinum, and passes along the psoas muscle, to
point in the groin, whence it may burrow even to
the knee; or the abscess, being deflected backwards,
will appear in the loin, when it is known as lumbar
abscess. Again, the pus may pass along an mter-
costal space, and come to the surface on the side of
the thorax; or it may burst into the intestine, as,
for instance, into the sigmoid flexure of the colon,
and be evacuated per rectwm. Under such circum-
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stances I have known the patient to sink in the
course of some few hours. Ingensibility may ensue
immediately on such a discharge taking place, and
death may follow in two or three hours after. In-
stead of finding its way beneath Poupart’s higament,
the pus may be arrested in its course, and collect
the iliac fossa, where it is sometimes found in large
quantities. The effects now detailed are the results
of motion. It is obvious, therefore, how they should
be prevented.

Treatment.—The treatment of disease of the
spine does not differ materially from that which
is indicated for scrofulous joints generally—mnamely,
rest of the part affected.

A limb may be kept at rest by means of a suitable
splint, and when the joint is thus secured, the
patient can move about without fear of imjury, so
long as the limb is not used. It is not so, however,
with the spine. Only the posterior surface of the
spine can be efficiently supported, and, therefore,
the trunk cannot be perfectly fixed and friction of
the opposed surfaces of the carious bodies of the
vertebre prevented, except in the recumbent pos-
ture. This is the position, then, which should be
constantly observed in disease of the spine. But
this is not alone sufficient, for it i1s required to keep
the trunk motionless, so that friction of the diseased
surfaces shall be avoided. This can only be effected
by means of a well-adapted splint, which shall grasp
the pelvis and shoulders, and if necessary the neck
and oceiput. As a further precaution, the mattress
on which the patient lies may be slightly hollowed
to receive the splint. The most convenient couch
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for this purpose is a double inclined plane, by means
of which the shoulders and knees may be gently
raised or lowered at pleasure. Such movements
add greatly to the comfort of the patient.

The supine position is preferable to the prone
position, for it can be continued longer without
movement, and 1is, therefore, more favorable to
ankylosis. But whatever the posture may be, abso-
lute rest in the recumbent position i1s an undoubted
necessity. Professor Pirrie has put this point well.
He says, “Rest of the diseased parts and the re-
cumbent position, whether the body be prone or
supine, are of the utmost importance from the very
commencement of the disease, until a cure 1s effected
by ankylosis.”* |

The importance of this fact—rest in the recum-
bent position — cannot be too much insisted on.
Without it, all other treatment is useless ; but with
it, I have never known an abscess to form. The
time which is required for this absolute rest depends
on the previous duration of disease : probably eight
or ten months may be sufficient when treatment
is undertaken at an early period; but the neces-
sary time will increase in proportion as disease
has advanced. Without rest in the recumbent
position, ankylosis can never take place.

Ankylosis, then, is the cure to be effected. And
when this has taken place, a portable imstrument
may be worn to support the spine and remove the
weight of the head and shoulders. (See Fig. 82.)
Now that the upright position is again assumed,

- # ¢« Principles of Surgery,’ Second Edition, p. 463.
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and increased irritation, pus accumulates in such
quantity that an abscess shows itself externally,
whether in the groin, the loin, or elsewhere, it should
never be allowed to break ; but it should be opened
when evacuation of the contents becomes absolutely
necessary, through a small valvular opening; and
thus tension may be removed by the withdrawal of
a small quantity of matter, when the opening may
be again closed. This operation may be repeated
as it becomes necessary. Again, the contents of
the sac may be evacuated, and a solution of carbolic
acid may be injected. I prefer the latter mode of
treatment ; for the pus is then removed instead
of being absorbed, and necessarily less danger
attaches to such a course. Without motion, as has
been already said, the abscess would not have formed.
If motion be allowed after the contents of the abscess
have been evacuated, it will again fill. Therefore,
whether before the formation of abscess or after its
evacuation, the rule for our guidance in these cases
is always the same—rest in the recumbent position.

The following cases will place in a sufficiently
strong light the advantage of complete rest :

In May, 1858, I saw with Dr. Burrows, Mr. Else,
and Mr. Sargent, a gentleman 26 years of age, who,
while riding in Ireland to Parsonstown, met with an
injury through his horse slipping, or rather a hind
leg giving way. He was severely jerked, and im-
mediately pain was felt at the junction of the cervical
with the dorsal vertebrz. He continued his ride
notwithstanding, and subsequently walked through
a part of Treland. This took place in September,
1857. He returned home complaining of pamn in
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his neck. He would not follow the advice which
was offered him, but moved about as formerly. In
January, 1858, pain having increased considerably,
he consented to lie down; but even now he rose
often from his couch to walk from room to room.

In May I found the fourth dorsal vertebra promi-
nent and carious, and the seventh cervical unusually
movable. T ingisted strongly, as had been done
before, on complete immobility, but it was in vain ;
he would invariably walk from room to room when
he considered it necessary. In July he lost partially
the power of the lower limbs and the command of
the sphincter ani. In August the intercostal museles
became paralysed, and he died in September.

Dr. Gull, who had seen him previously, was present
at the post-mortem examination, and he wrote to me,
““The intervertebral cartilage, between the fourth
and fifth dorsal vertebrae was destroyed, and the
adjacent bodies were extensively carious.” And in
addition, Mr. Sargent remarked ¢ that a portion of
the body of the fourth dorsal vertebra came away as
if 1t were completely detached, and the medulla
spinalis was compressed and softened for the space
of one inch.”

In August, 1861, I saw, with Dr. Beale, and with
the patient’s father, a medical practitioner, at Liver-
pool, and subsequently with Dr. Little, a gentleman
26 years of age, who two years previously had hurt his
back while stooping. His back had remained “ stiff
since that time, and when I gaw him there was an ab-
scess occupying the lumbar region, and the four lower
dorsal vertebrae were carious. He had jnst taken
his passage to China, but he was at once told that

18
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he must give up any idea he might entertain of
going to China, and that he must lie down without
moving as his only hope of recovery. When he was
fully satisfied of the necessity of this measure he
carried 1t out with such a firm will that he scarcely
moved until firm ankylosis had taken place. All
pain subsided, the abscess entirely disappeared, and
his general health was restored in a short time
after he began to lie down. In the course of
time he recovered his health perfectly : he was quite
upright, and strong and active, with scarcely any
projection of the vertebree. In 1869 he married.

Such, then, is the mode of treatment to be adopted
in these cases of disease of the spine, where the sur-
geon can do so littlefor his patient, but nature so much
if rightly directed. When the recumbent position
is maintained until ankylosis is complete, the future
of such a patient may be as useful, and I might
almost say, as vigorous as though disease had not
occurred. But that this may result, treatment must
have commenced early, and have been insisted on
resolutely. There can be no dallying with this
form of disease. If the patient and the surgeon are
together resolved that there shall be no movements
of the body until ankylosis is complete, the patient
will rise from his couch fit almost for the enjoyment
of life ; and if there has been no rising on the elbow
and no walking, but absolute and continued inaction
during the whole period of lying down, the future of
such an one will probably be scarcely less vigorous
than it would have been had he not suffered from
caries of the spine.

There is no difficulty in carrying out this treat-
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riodical medical literature—French, German, British, and American—for the year; and,
on the other hand, no physiclan—Iit matters not how wide the range of his readi
this volume, traths that will enlarge his medical knowledge, and
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tributicns to

ui “re

£ Apr?l. 1867,

we only space to &ay that this volume is rieh in valuable articles, among which there are

many on materin medica and therapenties,  Gathered from all sourees in the new books and medical
Journals of Enrope and Amerfea, thls work may be vlewed as the cream of that class of mﬂﬂlﬂﬂﬂw

and is a nseful mmuFant of the physiclan’s office-table, to keep him reminded of the progress of me

—American Journal of Pharmacy, May, 1867,
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PARTS I. & Il. NOW READY.

A DESCRIPTIVE TREATISE

OF THE

NERVOUS SYSTEM OF MAN,

WITH THE MANNER OF DISSECTING IT.

By LUDOVIC HIRSCHFELD,

DOOTOR OF MEDICINE OF THE UNIVERSITIES OF PARIS AND WARSAYW, PRHOFESSOR OF ANATOMY TO THR
FAOULTY OF MEDICINE OF WARSAWS

Edited in English (from the French Edition of 1866 )
By ALEXANDER MASON MACDOUGAL, F.R.C.8,,

WITH
AN ATLAS OF ARTISTICALLY-COLOURED ILLUSTRATIONS,

Embracing the Anatomy of the entire Cerebro-Spinal and Sympathetic Nervous Centres and Distri-
butions in their accurate relations with all the lmﬂpmtnnt Constituent Parts of the Human Economy,
and embodied in a series of 56 Single and 9 Double Plates, comprising 197 Ilustrations,

Designed from Dissections prepared by the Author, and Drawn on Stone by
J. B. LEVEILLE,
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A MANUAL OF THE PRACTICE OF MEDICINE, Second

Edition. Feap. 8vo., 125, 6d.

s

ROBERT BARNES, M.D., FRC.P.

LECTURES ON OBSTETRIC OPERATIONS, INCLUDING
THE TREATMENT OF HEMORRHAGE, and forming a Guide to the Manage-
ment of Difficult Labour. 'With nearly 100 Engravings. 8vo., 15,

L

E. BASCOME, M.D.

A HISTORY OF EPIDEMIC PESTILENCES, FROM THE
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WwW. R. BASHAM, M.D., F.R.C.P.
I

RENAL D’ISEJ‘E.SES} a CLINICAL GUIDE to their DIAGNOSIS
and TREATMENT. B8vo, 75 b

ON DROPSY, AND ITS CONNECTION WITH DISEASES OF
THE KIDNEYS, HEART, LUNGS AND LIVER. With 16 Plates. Third
g ﬂkm,i-:’.:EhDERIG BATEMAN, M.D., M.R.C.P.

APHASIA OR LOSS OF SPEECH, . and the T.OCALISATION

of the FACULTY of ARTICULATE LANGUAGE. 8vo., 7s

H. F. BAXTER, M.R.C.S.L.

ON ORGANIC POLARITY ; showing a Connexion to exist between

Organic Forces and Ordinary Polar Forces. Crown Bvo., 5s.

LICNEL J. BEALE, M.R.C.B.

HEALTH AND ILONGEVITY. Seccond Editon. Foolscap Svo,
5. Bd. 1.
b TAWS OF HEATTH IN THEIR RELATIONS T0 MIND

AND BODY. A Series of Letters from an Old Practitioner to a Patient. Post 8vo.,
7s. Gdd.

LIONEL S. BEALE, M.B, F.RS, F.RC.P.

ON KIDNEY DISEASES, URINARY DEPOSITS, AND
CALCULOUS DISORDERS. Third Edition, much Enlarged. With 70 Plates.
8vo., 255,

T MICROSCOPE, IN 1S APPLICATION TO PRACTICAT

MEDICINE. Third Edition. With 58 Plates. 8vo,, 16s.
1L

PROTOPLASM ; GR, LH*[E} MATTER AND MIND., Second

Edition. With 8 Plates. Crown Bvo., Gs. 6d.

IV,
DISEASE GERMS: their SUPPOSED NATURE., An ORIGINAL
INVESTIGATION. With Plates. Crown 8vo., ds. Gd.

V.
DISEASE GERMS their Real Nature. With 24 Plates (16 Coloured).

Crown Bvo., Be. Gd.
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| THE BOOK OF PRESCRIPTIONS; containing 8000 Prescriptions. |
l Collected from the Practice of the most eminent Physicians and Surgeons, English |
' and Foreign, Third Edition. 18mo., bs.
|
|
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THE DRUGGIST'S GENERAL RECEIPT-BOOK: comprising a

copious Veterinary Formulary and Table of Veterinary Materia Medica ; Patent and
' Proprietary Medicines, Druggists’ Nostrums, &ec.; I’erfgmery} Skin Cosmetics, Hair
Cosmetics, and Teeth Cosmetics; Beverages, Dietetic Articles, and Condiments; Trade
Chemicals, Miscellaneons Preparations and Compounds used in the Arts, &ec.; with
useful Memoranda and Tables. Sixth Edition. 1Bmo., Gs.

| 11T,

THE POCKET FORMULARY AND SYNOPSIS OF THE
BRITISH AND FOREIGN PHARMACOP(EIAS; comprising standard and

approved Formule for the Preparations and Compounds employed in Medical Practice.
Eighth Edition, corrected and enlarged. 18mo., Gs.

HENRY BEMMNET, M.D.

A PRACTICAL TREATISE > ON UTERINE DISEASES,

Fourth Edition, revised, with Additions. 8vo., 165,

i ¢

WINTER AND SPRING ON THE SHORES OF THE MEDI-
TERRANEAN : OR, THE RIVIERA, MENTONE, ITALY, CORSICA, SICILY,
ALGERIA, SPAIN, AND BIARRITZ, AS WINTER CLIMATES. Fourth
Edition, with numerous Plates, Maps, and Wood Engravings. Post 8vo., 125,
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ROBERT BENTLEY, F.L.S.

A MANUAL OF BOTANY, With 1,127 Engravings on Wood. Second

Edition. Feap. 8vo., 12s. Gd.
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ALBERT J. BERNAYS, PH.D. F.C.S.

NOTES FOR STUDENTS IN CHEMISTRY ; being a Syllabus com-

piled from the Manuals of Miller, Fownes, Berzelius, Gerhardt, Gorup-Besanez, &c.,
Fifth Edition, Feap. 8vo., 3s. 6d.

HENRY HEATHER BIGG.

'\ ORTHOPRAXY: a complete Guide to the Modern Treatment of Deformi-
' ties by Mechanical Appliances. With 300 Engravings. Second Edition. Post 8vo.,
10s.

E'l Ei EIHGH Mln'| M.E*G-P.
I

OXYGEN : ITS ACTION, USE, AND VALUE IN THE TREATMENT
OF VARIOUS DISEASES OTHERWISE INCURABLE OR VERY
L INTRACTABLE. BSecond Edition. Post Bve., 3s Gd.

CONSTIPATED BOWELS: the I‘Ii}arinua Canses and the Different Means

of Cure. Third Edition. Post Bvo., 3s. Gd.
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i GOLDING BIRD, M.D, F.R.S. i

- URINARY DEPOSITS; THEIR DIAGNOSIS, PATHOLOGY,

I AND THERAPEUTICAL INDICATIONS. With ]ngrmmgs. Fifth Ed].u:m
Edited by E. Luorp Birgerr, M.IL. Post 8vo., 10s. 6d.

L

ON DEFORMITIES OF THE HUMAN BODY, their Pathology

and Treatment. With Engravings on Wood, 8vo., 10s,

ON ARTICULATE SOUNDS, AND ON THE CAUSES AND

CURE OF IMPEDIMENTS OF SPEECH, 8vo., 45

JOHN BISHOP, F.R.C.8, F.R.S. j‘

.

BLAINE.

OUTLINES OF THE VETERINARY ART; OR, A TREATISE
ON THE ANATOMY, PHYSIOLOGY, AND DISEASES OF THE HORSE,
NEAT CATTLE, AND SHEEP. BSeventh Edition. By Charles Steel, M.R.C.V.8,L.
With Plates. 8vo,, 18s.

C. L. BLOXAM.

;. !
CHEMISTRY, INORGANIC AND ORGANIC; with Experiments %

T N T e

and a Comparison of Equivalentand Molecular Formule. With 276 Engravings on Wood.*
Bvo., 16s.

LABORATORY TEACHING: OR PROGRESSIVE EXERCISES

IN PRACTICAL CHEMISTRY. With 89 Engravings. Crown, 8vo., 5s. 6d.

-

e et s

HONORE BOURGUIGNCN, M.D.

ON THE CATTLE PLAGUE; OR, CONTAGIOUS TYPHUS IN

HORNED CATTLE: its History, Origin, Description, and Treatment. Post 8vo,, 5s.
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JOHN E. BOWMAN, & C. L. BLOXAM.

PRACTICAL CHEMISTRY, inﬂlllxﬂing Analysis. With numerous Illus-

trations on Wood. Fifth Edition. Foolscap 8vo., s, td.

MEDICATL CHEMISTRY; with IIIIiustratiuna on Wood. Fourth Edition,

carefully revised. Feap. 8vo., 6s. 6d.

P. MURRAY BRAIDWOOD, M.D. EDIN.

ON PYZEMIA, OR SUPPURATIVE FEVER: the Astley Cooper

Prize Essay for 1868. With 12 Plates. 8vo., 10s. 6d.

}l; JAMES BRIGHT, M.D.
(

N DISEASES OF THE HEART, LUNGS, & AIR PASSAGES: é

with a Review of the several Climates mnmmundeﬂ in these Affections. Third Edi-
tion. Post 8vo,; s,
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i WILLIAM BFIIHTDN M.D., F.R.S.

‘ THE DISE ASES OF THE Sfﬂ‘u[ﬁUH with an Introduoction on its

Anatomy and Physiology; being Lucmres deiwered at St. Thomas’s Hospital. Second
Edition. 8vo., 10s. Gd.

I\{TEST[\T AL UBbTRUUTIU"‘T Bdited by Dr, Buzzarp. Post 8vo.,

BERMNARD E. BRODHURST, F.R.C.3.

ON DEFORMITIES OF THE HUMAN BODY: a System of

Orthopadic Surgery. With Engravings. 8vo.

CURVATURES OF THE SPINE': their Canses, Symptoms, Pathology,

and Treatment.  Second Edition. Roy. 8vo., with Engravings, Vs, Gd,
ON THE NATURE AND TRE&TME\TT OF CLUBFOOT AND

ANALOGOUS DISTORTIONS involving the TIBIO-TARSAL ARTICULATION,
With Engravings on Wood. 8vo., 4s. Gd.

JOINTS INVOLVING ANCHYLOSIS, and on the TREATMENT for the
4 RESTORATION of MOTION. Third Edition, much enlarged, 8vo., 4s. Gd.

CHARLES BROOKE, M.A, MB, F.RS.

ELEMENTS OF NATURAL PHILOSOPHY. Based on the Work of

the late Dr. Golding Bird. Sixth Edition. With 700 Engravings, Feap. 8vo,, 12s. 64,

% PRACTICAT, OBSERVATIONS ON THE DISEASES OF THE %

SR R R

T. L. BRUNTON, B.Sc, M.B.
ON DIGITALIS. With some Observations on the Urine. Feap. 8vo.,

45, 6, e
THOMAS BRYANT, F.R.C.S.

ON THE DISEASES AND INJURIES OF THE JOINTS.

CLINICAL AND PATHOLOGICAL OBSERVATIONS. Post fiva., 7s Gd.

CLINICAL SURGERY. PsctsI to VI Svos, s 6. each.

FLEETWOOD BUCKLE, M.D, LR.C.P.LOND.

VITAL AND ECONOMICAL STATISTICS OF THE HOSPITALS,

INFIRMARIES, &c., OF ENGLAND AND WALES. Royal 8vo., 5s.

JOHN CHARLES BUCKNILL, M.D., FRC.P, FRS, & DANIEL H. TUKE, M.D.

the History, Nosology, Description, Statistics, Diagnosia, Pathology, and Treatment of
Insanity. Second Hdition. 8vo., 15s.
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i GEORGE BUDD, M.D., F.R.C.P, F.R.S. é

ON DISEASES OF THE LIVER.

Illustrated with Coloured Plates and Engravings on Wood. Third Edition. 8vo., 16s.

ON THE ORGANIC DISEASES AND FUNCTIONAL DIS.

ORDERS OF THE STOMACH. 8vo., 95

G. W. CALLENMDER, F.R.C.S.

FEMORAL RUPTURE: Anatomy of the Parts concerned. With Plates.

| Bvo., 4.

JOHN M. CAMPLIN, M.D., F.LS.

ON DIABETES, AND ITS SUCCESSFUL TREATMENT.

Third Edition, by Iir. Glover. Feap. 8vo., 3s. 6d.

r A i A

W. B. CARPENTER, M.D, F.R.S.

lf PRINCIPLES OF HUMAN PHYSIOLOGY. with nearly 300 lllus- &
% trations on Steel and Wood. Seventh tht-mn Edited by Mr. Hexry Power. 8vo,

28s.

A MANUAL OF PHYSIOLOGY. With 252 Iilustrations on Steel ¥

and Wood. Fourth Edition. Fcap. Bvo., 125, Gd.

THE MICROSCOPE AND ITS REVELATIONS. With more

than 400 Engravings on Steel and Wood., Fourth Edition, Feap. 8vo,, 12s. Gd. ‘

T. K. CHAMBERS, M.D. F.R.C.P.

LECTURES, CHIEFLY CLINICAL. Fourth Edition. Svo., 1ds.
THE INDIGESTIONS OR DISEASES OF THE DIGESTIVE

ORGANS FUNCTIONALLY TREATED. Second Edition. 8vo., 10s 6d.

SOME OF THE EFFECTS OF THE CLIMATE OF ITALY.

Crown Bvo., 45 Gd.

H. T. CHAPMARN, F.R.C.S.

THE TREATMENT OF GBSTfINATE ULCERS AND CUTA-
NEOUS ERUPTIONS OF THE LEG WITHOUT CONFINEMENT. Third

Edition. Post 8vo., ds. Gd.
1L

VARICOSE VEINS: their Nature, Consequences, and Treatment, Pallia-
tive and Curative. Second Edition. Post Bvo., 35 6d.

JOHM CHAPMAM, MD, MR.C.P. T

é THE MEDICAL INSTITUTIONS OF THE UNITED KING-

DOM ; a History exemplifying the Evils of Over-Legislation.  8vo., 3s. 6d.
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i PYE HENRY CHAVASSE, F.R.CS. i

ADVICE TO A MOTHER {I]\ THE MANAGEMENT OF

HER CHILDREN. Tenth Edition. Foolscap 8vo., 25, 6d.

II.
COUNSEL TO A MOTHER: being a Continuation and the Completion

of * Advice to a Mother.” Feap. 8vo., 2s. 6d.
11T,

ADVICE TO A WIFE ON THE MANAGEMENT OF HER |

OWN HEALTH. With an Introductory Chapter, especially addressed to a Young
Wife. Ninth Edition. Feap. 8vo., 25 Gd.

F. LE GROS CLARK, F.R.C.S.

LECTURES ON THE PRINCIPLES OF SURGICAL DIAG-

NOSIS : ESPECIALLY IN RELATION TO SHOCK AND VISCERAL
LESIONS  Delivered at the Royal College of Surgeons. B8vo., 10s. 6d.

OUTLINES OF SURGERY ; be;:ig an Epitome of the Lectures on the

Principles and the Practice of Surgery delivered at St. Thomas's Hospital. Feap. 8vo.,
s,

JOHN CLAY, M.R.C.S.

KIWISCH ON DISEASES OF THE OVARIES: Translated, by

permission, from the last German Edition of his Clinical Lectures on the Special Patho-

logy and Treatment of the Diseases of Women. With Notes, and an Appendix on the
Operation of Ovariotomy. Royal 12mo., 16s.

OAKLEY COLES.

DEFORMITIES OF THE MOUTH; CONGENITAL and AC-

QUIRED ; their Mechanical Treatment. With Coloured Plates. Second Edition,
8vo., 53, Gd,
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MAURICE H. COLLIS, M.D.DUB., F.R.CS..

THE DIAGNOSIS AND TREATMENT OF CANCER AND

THE TUMOURS ANALOGOUS TO IT. With coloured Plates. 8vo., 1ds.

» SOOLEY.

A, J
THE CYCLOPZDIA OF PRACTICAL RECEIPTS, PRO-
CESSES, AND COLLATERAL INFORMATION IN THE ARTS, MANU-
FACTURES, PROFESSIONS, AND TRADES, INCLUDING MEDICINE,
PHARMACY, AND DOMESTIC ECONOMY ; designed as a General Book of

Reference for the Manufacturer, Tradesman, Amateur, and Heads of Families. Fourth
and greatly enlarged Edition, 8vo., 28,

W. WHITE COOPER, F.R.C.S.

ON WOUNDS AND INJURIES OF THE EYE. Distrted by

w 17 Coloured Figures and 41 Woodeuts, 8vo., 125

ON NEAR SIGHT, AGED SIGHT, IMPATRED VISION, !

AND THE MEANS OF ASSISTI . Wi : .
Second Edition. Feap, Bvo,, 7s. 6 NG SIGHT. With 31 Illustrations on Wood.,
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A DICTIONARY OF PRACTICAL SURGERY AND ENCYCLO-
PEDIA OF SURGICAL SCIENCE. New Edition, brought down to the present
time. By Samver A. Laxe, F.R.C.8., assisted by various eminent Surgeons. Vol 1,
Bvo., £1. bs. e

HOLMES OCOOTE, F.R.C.S.

A REPORT ON SOME IMPORTANT POINTS IN THE

TREATMENT OF SYPHILIS. 8vo., 5s.

R. P. COTTON, M.D.,, F.R.C.P.

PHTHISIS AND THE STETHOSCOPE; 0k, THE PHYSICAL

SIGNS OF CONSUMPTION. Fourth Edition. Foolscap 8vo., 3s. 6d.

WALTER J. COULSON, F.R.C.S,

" A TREATISE ON E»YPHILISI.' 8vo., 106,
STONE IN THE BLADDER: Ite. Prevention, Early Symptoms, and

Treatment by Lithotrity. 8vo., bs
T. B GURLING F.R.C.8, F.R.3.

§ UBSIRVA;IIDN% ON DISEﬁShb OF THE RECTUM. Third
Edition vo., 15 Gd.
g A PRACTICAL TREATISE {]"I 'DISEASES OF THE TESTIS,
¢

EJPERHATIU CORD, AND SCROTUM. Third Edition, with Engravings. BW,

WiLLIAN DALE, M.D.LOND.

A COMPENDIUM OF PRACTICAL MEDICINE AND MORBID

ANATOMY. With Plates, 12mo., Ts.
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DONALD DALRYMPLE, M.P., M.R.C.P.

THE CLIMATE OF EGYPT: METEOROLOGICAL AND MEDI-

CAL OBSERVATIONS, with Practical Hints for Invalid Travellers. Post 8vo., 4.

JOHN DALRYMPLE, F.R.C.S, F.R.S.

PATHOLOGY OF THE HUMAN EYE. Complete in Nine Fasciculi:

imperial 4to., 20s. each; half-bound moroceo, gilt tops, 9/. 15s.

FRED. DAVIES, Mm.D, F.R.CS.

THE UNITY OF MEDICINE: its CORRUPTIONS and DIVI-
SIONS by LAW ESTABLISHED; their Causes, Effects and Remedy. With a
Coloured Chart, Second Edition. Hm, 10s,

HERBERT DAVIES, M.D, F.RC.P.

ON THE PHYSICAL DIAGNOSIS OF DISEASES OF THE

LUNGS AND HEART. Becond Edition. Post 8vo., Us.

JAMES G. D.ﬁ"u"E"f mM.0.,, MR.CP.

§ THE GANGLIONIC mwcms SYST]JM i tenobfe. Fanutionk;
and Disenses, 8vo., 98,
% 0N, THE NATURE AND PROXIMATE CAUSE OF IN-
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HEMRY DAY, M.D, M.R.C.P.

CLINICAL HISTU‘R,[ES; with Comments. 8vo., 7s. 6d.

JAMES DIXON, F.RGS.

A GUIDE TO THE PRACTICAL STUDY OF DISEASES OF

THE EYE. Third Edition. Post 8vo., 95

e

HORACE DOEBELL, M.D,
I

DEMONSTRATIONS OF DISEASES IN THE CHEST, AND

THEIR PHYSICAL DIAGNOSIS., With Coloured Plates. Bvo., 12s. 6d.

11.
LECTURES ON THE GERMS AND VESTIGES OF DISEASE,
and on the Prevention of the Invasion and Fatality of Diseage by Periodical Examinations.
8vo., Bs. Gd. Ir.

ON TUBERCULOSIS: ITS NATURE, CAUSE, AND TREAT.-

MENT; with Notes on Pancreatic Juice. Second Edition. Crown 8vo., 3s. 6d.

LECTURES ON WINTER COUGH (CATARRH, BRONCIHITIS,

EMPHYSEMA, ASTHMA); with an Appendix on some Principles of Diet in
Disease. Post 8vo., bs. Gd.

LECTURES ON THE TRUE FIRST STAGE OF CONSUMP-
TION. Crown 8vo., 35 Gd. S ——

C. TOOGOOD DOWMNING, M.D.
NEURALGIA: its various Forms, Pathology, and Treatment, THE

Jaogsoxiax Prize Essay vor 1850, 8vo., 10s. 6d.
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ROBERT DRUITT, F.R.C.S.

THE SURGEON'S VADE-MECUM; with numerous Engravings on

Wood. Tenth Edition. Foelscap 8vo., 125 6d.

ERNEST EDWARDS, B.A.

PHOTOGRAPHS OF EMINENT MEDICAL MEN, with brief

Analytical Notices of their Works. Vols. I. and IT. (24 Portraits), 4to., 24s. each.

CHARLES2 ELAM, M.D. F.R.C.P:.

MEDICINE, DISEASE, AND DEATH : being an Enquiry into the

Progress of Medicine as a Practical Art.  8vo., 3s. 6d.

EDWARD ELLIS, M.D.

A PRACTICAL MANUAL OF THE DISEASES OF CHILDREN.

With a Formulary, Crown 8ve., Gs

8IR JAMES EYRE, M.D.

THE STOMACH AND ITS DIFFICULTIES. sixth Edition,

by Mr. Beatg. Feap. 8vo., 2s. 6d.

J. FAYRER, M.D, F.R.CS, OS5I ?
CLINICAL SURGERY IN INDIA. with Engravings. 8vo., 16s. é
o*

FE e ot s )



g - ro- =Sy
16 MESSRS, J. & A, CHURCHILL'S PUBLICATIONS.
e E =l

i SAMUEL FENWICK, M.D, F.R.G.P.
I

THE MORBID STATES OF THE STOMACH AND DUO-

DENUM, AND THEIR RELATIONS TO THE DISEASES OF OTHER
ORGANS. With 10 Plates. 8vo., 12a.

4] Engravings. Feap. 8vo., bs. 6d.

SIR WILLIAM FERGUSSON, BART., F.R.C.S, F.RS.
L

A SYSTEM OF PRACTICAL SURGERY; with 463 Iilustrations

onjWood. Fifith Edition. 8vo., 21s,

LECTURES ON THE PROGRESS OF ANATOMY AND

8vo., 10s, 6d.

w. H. FLOWER, FR.C.S, F.RSB

DIAGRAMS OF THE NERVES OF THE HUMAN BODY,

exhibiting their Origin, Divisions, and Connexions, with their Distribution to the various

Regions of the Cutaneous Surface, and to all the Muscles. Folio, containing Six
FPlates, 14s.

Future of Medicine. 8vo., 25 Gd.

@. FOWNES, PH.D., F.R.8.

BALTHAZAR W. FOSTER, M.D.
METHOD AND MEDICINE: an Essay on the Past, Present, and
g

) A MANUAL OF CHEMISTRY; with 187 Nlustrations on Wood.

Tenth Edition. Feap. 8vo., 145
Edited by H. Besce Joxes, M.D,, F.R.S,, and HENRY Warrs, B.A., F.R.5.

CHEMISTRY, AS EXEMPLIFYING THE WISDOM AND

BENEFICENCE OF GOD. Second Edition. Feap. 8vo., 44 fd.
1.

INTRODUCTION TC QUALITATIVE ANALYSIS. Post 8vo., 2s.

O. J. T. FRANCIS, M.D., F.RC.P.

CHANGE OF CLIMATE; considered as a Remedy in Dyspeptic, Pul-
monary, and other Chronic Affections; with an Account of the most Eligible Places of
Residence for Invalids, at different Seasons of the Year. Post 8vo., 8s. 6d.

W. H. FULLER, M.D., F.R.G.P.

ON DISEASES OF THE LUNGS AND, AIR PASSAGES.

Second Edition. 8vo., 12s Gd.

§ ON, DISEASES OF THE HEART AND GREAT VESSELS,

Bvo., Ts. G

% ON RHEUMATISM, RHEUME’IJEIU GOUT, AND SCIATICA:

their Pathology, Symptoms, and Treatment. Third Edition. 8vo., 12s. 6d.
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THE STUDENTS GUIDE TO MEDICAL DIAGNOSIS. with -

SURGERY DURING THE PRESENT CENTURY. Withnumerous Engravings.

g




- FuaE—
MESSRS. 7. & A. CHURCHILL'S PUBLICATIONS. 17
-t : = —_— Tl

REMIGIUS FRESENMIUS.
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A SYSTEM OF INSTRUCTION IN CHEMICAL ANALYSIS, T

Edited by Anrravur VACHER.
QuarrraTive. Seventh Edition. 8vo., 95

QuanTitaTive. Fifth Edition. Bvo., 125 6d.

g

ROBERT GALLOWAY.
I

THE FIRST STEP IN CHEMISTRY. With numerous Engravings.

Fourth Edition. Feap. 8vo., Gs. e,
A EEY TO THE EXERCISES. 2s 6d.

THE SECOND STEP IN CHEMISTRY; or, the Student’s Guide to

the Higher Branches of the Science. With Engravings. 8vo., 10s.
1L

A MANUAL OF QUALITATIVE ANALYSIS. Fifth Edition.

With Engravings. Post 8vo., 8s. 6d.

IV,
CHEMICAL TABLES. On Five Large Sheets, for School and Lecture
Rooms. Second Edition. 45 Gd.

J. SAMPSON GAMGSEE, M.R.C.S.
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? HISTORY OF A SUCCESSFUIL CASE OF AMPUTATION AT
% THE HIP-JOINT (the limb 48-in. in eircumference, 99 pounds weight). With 4

Photographs. 4to., 10s. 6d. crreemee
F. J. GANT, F.R.C.S.

THE PRINOIPLES OF SURGERY: Clinical, Medical, and Opers-

tive. With Engravings. 8vo., 18s.
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THE IRRITABLE BLADDER ' its Canses and Curative Treatment.
Second Edition, enlarged. Crown 8vo,, 5s.

C. B. GARRETT, M.D.

IRRITATIVE DYSPEPSIA AND ITS IMPORTANT CON-
NECTION with IRRITATIVE CONGESTION of the WINDPIPE, and with
the Origin and Progress of Consumption. Crown 8vo,, 25 6d.

GECORGE GASKOIN, SURGEON.

4 :

THE MEDICAL WORKS OF FRANCISCO LOPEZ DE VILLA-
LOBOS, the celebrated Court Physician of Spain; containing the Poem on the
Pestiferous Bubas; Dialogues on Medicine (15th and 16th centuries); &ec With
Biography and Commentary. Post 8vo., 10s 6d.

E

JOHM @AY, F.R.C.3.

ON VARICOSE DISEASE OF THE LOWER EXTREMITIES.

Lerrsomiary Lecromes. With Plates. 8vo., 5s

SIR DUNCAN GIBB, BART. M.D.

§ ON DISEASES OF THE TIROAT AND WINDPIPE, as

reflected by the Laryngoscope. Second Edition. With 116 Engravings. Post 8vo.

10s. B4, I
THE LARYNGOSCOPE IN DISEASES OF THE THROAT,

with a Chapter on Ruiwoscory. Third Edition, with Engravings. Crown 8vo., 5s.
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Original Cases and Illustrations. Second Edition. With 8 Plates.  8vo.,, 10s.

ON SOME OF THE CAUSES AND EFFECTS OF VALVULAR

DISEASE OF THE HEART. With Engravings. 8vo,, 5s.

JOMATHAN PEREIRA, M.D. F.R.B.

SELECTA E PRASCRIPTIS. Fifteenth Edition. 24mo., 5s.

JAMES H. PICKFORD, M.D.

HYGIENE: or, Health as Depending upon the Conditions of the Atmo-
sphere, Food and Drinks, Motion and Rest, Sleep and Wakefulness, Secretions, Excre- .

tions, and Retentions, Mental Emotions, Clothing, Bathing, &c. Vol. I. 8vo., 95
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THE PRINCIPLES AND PRACTICE OF SURGERY. with

WILLIAM PIRRIE, M.D., G.M: F.R.S.E. é
- | |
numerous Engravings on Wood. Second Edition. 8vo., 24s. |

WILLIAM PIRRIE, M.D.

ON HAY ASTHMA, AND THE AFFECTION TERMED

HAY FEVER. Feap. 8vo., 25 Gd.

HEMRY POWER, F.R.C.5, M.B.LOND.

ILLUSTRATIONS OF SOME OF THE PRINCIPAL DISEASES

OF THE EYE: With an Account of their Symptoms, Pathology and Treatment.
Twelve Coloured Plates. 8vo., 20s. :

-

HENMRY F. A. PRATT, M.D,, M.R.G.P.

THE GENEALOGY OF URE_-'{T]UN, newly Translated from the

Unpointed Hebrew Text of the Book of Genesis, showing the General Scientific Accuracy
of the Cosmogony of Moses and the Philosophy of Creation. Bvo., 14s. ;

ON TECCENTRIC AND OENTRIC FORCE: A New Theory of
Projection. With Engravings. 8vo., 10s.

ON ORBITAL MOTION: The Outlines of a System of Physical

Astronomy. With Diagrams. 8vo., 7s. 64.

ASTRONOMICAL INVESTIGATIONS, The Gosmical Relations of

the Revolution of the Lunar Apsides. Oceanic Tides. With Engravings. 8vo., bs.

THE ORACLES OF GOD: An Attempt at a Re-interprotation. Part I.

The Revealed Cosmos. Bvo., 105
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THE PRESCRIBER'S PHARMACOP(EIA; the Medicines arranged

in Classes according to their Action, with their Composition and Doses. By a Prac-
tgm:‘ﬂ* Physician.  Fifth Edition. 82mo., cloth, 2s. 6d.; roan tuck (for the pocket),
5. Gd.

JOHN ROWLISON PRETTY, M.D.

AIDS DURING LABOUR, including the Administration of Chloroform,

the Management of Placenta and Post-partum Hamorrhage, Feap, 8vo., 45, 6d.

P. ©. PRICE, F.RC.S.

AN ESSAY ON EXCISION OF THE KNEE-JOINT. With

Coloured Plates. With Memoir of th :
Rayal 370, Tie, moir of the Author and Notes by Henry Smith, F.R.C.8.
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LAKE PRICE. §.

PHOTOGRAPHIC MANTPULATION: A Msuial treating of the

Practice of the Art, and its various Applications to Nature. With numerous Engravings. |
Second Edition. Crown 8ve., Gs. 6d.
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w., 0. PRIESTLEY, M.D, F.R.C.P.

LECTURES ON THE DEVELOPMENT OF THE GRAVID

UTERUS. 8vo., bs. Gd.

F. H. RAMSBOTHAM, M.D, F.R.C.P

THE PRINCIPLES AND® PRACTICE OF OBSTETRIC MEDI-
CINE AND SURGERY. Tllustrated with One Hundred and Twenty Plates on Steel
and Wood; forming one thick handsome volume, Fifth Edition. 8vo., 22s.

THOMAS READE, M.B.T.C.D.,, LR.C.S.

§ SYPHILITIC AFFECTIONS OF THE NERVOUS SYSTEM,
AND A CASE OF SYMMETRICAL MUBCULAR ATROPHY ; with other
% Contributions to the Pathology of the Spinal Marrow. Post 8vo., 5s.

THEOPHILUS REDWOOD, PH.D.

A SUPPLEMENT TO THE PHARMACOP®IA ¢ A concise but

comprehensive Dispensatory, and Manual of Facts and Formula, for the use of Practi-
tioners in Medicine and Pharmacy. Third Edition. 8vo, 22s.
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DU BOIS REYMOND.

ANIMAL ELECTRICITY; Edited by H. Bexce Joxes, M.D., F.R.S.

With Fifty Engravings on Wood. Foolseap 8vo., Gs.

N

J. RUSSELL REYNOLDS, MD.LOND, F.R.C.P., F.RS.

EPILEPSY: 118 SYMPTOMS, TREATMENT, AND RELATION

TO OTHER CHRONIC CONVULSIVE DISEASES. 8vo., 10s.

HE DIAGNOSIS OF DISEASES OF THE BRAIN, SPINAL

CORD, AND THEIR APPENDAGES. 8vo, 8.

'f B. W. RICHARDSON, M.D, F.R.C.P.,, F.R.5.

ON THE CAUSE OF THE COAGULATION OF THE BLOOD. ?
i Ee;ngl ;:m AstLey Coorxr Puize Essay for 1856, With a Practical Appendix. g
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WILLIAM ROBERTS, M.D., F.R.C.P. J}

AN ESSAY ON WASTING PALSY; being a Systematic Treatise on

the Disease hitherto described as ATROPHIE MUSCULAIRE PROGRESSIVE.
With Four Plates. 8vo., 5s.

L vy

C. H F. ROUTH, D.M., M.R.CP..

INFANT FEEDING, AND ITS INFLUENCE ON LIFE;

Or, the Cauzes and Prevention of Infant Mortality, Second Edition, Feap. 8vo., fs.

w. H. ROBERTSONM, mM.D., M.R.C.P.

THE NATURE AND TREATMENT OF GOUT. 8vo., 10s. 6.
A TREATISE ON DIET AND REGIMEN. FourthEdition. 2 vols.

Post Bvo., 12s.

JAMES ROGERS, M.D.

ON THE PRESENT STATE OF THERAPEUTICS. With some

Snggestions for placing it on a more scientific basis. 8vo., 65 6d.

PLAINTS, LOW EPIRITS INDIGESTION, GOUT, ASTHMA, AND DIS-
ORDERS PRGDUEED BY TROPICAL CLIMATES. With Cases. Sixteenth
Edition. Feap. 8vo., 25, 6d.
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|
l
. R. ROWE, M.D.
NERVOUS DISEASES, LIVER AND STOMACH COM-

VY e —

J. F. ROYLE, M.D, F.R.S., AND F. W. HEADLAND, M.D. F.R.C.P.

A MANUAL OF MATERIA MEDICA AND THERAPEUTICS.

With numercus Engravings on Wood.  Fifth Edition. Feap. 8vo., 125, 6d.

A B e

ST. GEORGE'S HOSPITAL REPORTS. Vols. 1. to1V. 8vo.,7s. 6d.

ST, THOMAS'S HOSPITAL REPORTS. Vol I., New Series, 8vo., 8s.

T. P. BALT, BIRMINGHAM.

ON DEFORMITIES AND DEBILITIES OF THE LOWER

EXTREMITIES AND THE MECHANICAL TREATMENT EMPLOYED
IN THE PROMOTION OF THEIR CURE. With Plates. Bvo., 15s.

H. HYDE SALTER, mD., F.RCP., FR.S.
ASTHMA. Second Edition. 8vo., 10s,

.f
O. SANKEY, M.D.LOND. F.RG.P.

é LECTURES ON MLNT&L DISEASES. 8vo., 8s.
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A. E. SANSOM, M.D.LOND, M.R.C.P.

CHLOROFORM : ITS ACTION AND ADMINISTRATION. A Hand-
book, With Engravings. Crown 8vo., 5s.

B

HENRY SAVAGE, M.D.LOND, FR.C.82.

THE SURGERY, SURGICAL PATHOLOGY, AND SUR-
GICAL ANATOMY of the FEMALE PELVIC ORGANS, in a Series of

Coloured Plates taken from Nature, With Commentaries, Notes and Cases. Second
Edition, greatly enlarged. 4to., £1. 1ls 6d.

JOHN SAVORY, M.S.A.

A COMPENDIUM OF DOMESTIC MEDICINE, AND COMPA-
NION TO THE MEDICINE CHEST; intended as a Source of Easy Reference for

Clergymen, and for Families residing at a Distance from Professional Assistance,
Eighth Edition. 12mo., 5s.

HERMANMN SCHACHT.

THE MICROSCOPE, AND ITS APPLICATION TO VEGETABLE

ANATOMY AND PHYSIOLOGY. Edited by Freperick Currev, M.A. Post
8va., Ga.

R. E. SCORESBY-JACKEON, M.O., F.RS3.E,

MEDICAL ULIM.&TULOGY; or, a Topographical and Meteorological

Description of the Localities resorted to in Winter and Summer by Invalids of various
classes both at Home and Abroad. With an Isothermal Chart. Post 8vo., 125

P P

R. H. SEMPLE M.D., MR.,C.P. 4
ON COUGH: its Causes, Varieties, and Treatment. With some practical
Remarks on the Use of the Stethoscope as an aid to Diagnosis. Post 8vo,, 45, 6d.

E. J. EEYMOUR, M.D

TLLUSTRATIONS OF SOME OF THE PRINCIPAL DIS-
EASES OF THE OVARIA: their Symptoms and Treatment; to which are prefixed

Observations on the Structure and Funetions of those parts in the Human Being and in
Animals, On India paper. Folio, 165

s

THO3. SHARPTER, M.D., F.RC.P.

THE CLIMATE OF THE SOUTH OF DEVON, AND ITS

INFLUENCE UPON HEALTH. Second Edition, with Maps. #vo., 10s. Gd.

E. EHAW, M.R.C.B.

THE MEDICAL REMEMBRANCER; ok, BOOK OF EMER-

GENCIES. Fifth Edition. Edited, with Additions,by JoxaTnan Hurcrinsoxn, F.R.C.5.
32mo., 28, Gd.

JOHN SHEA, M.D., BA.

A MANUAL OF ANIMAL PHYSIOLOGY With an Appendix of
Questions for the B.A. London and other Examinations. With Engravings. Foolscap
8vo., bs. 6d.
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: ' FRANGIS SIBSON, M.D, F.R.CP, F.RS.
MEDICAL ANATOMY. With coloured Plates. Imperial folio. Com-

plete in Seven Fasciculi. 5s. each.

E. H. SIEVEKING, M.D., F.R.C.P.

ON EPILEPSY AND EPILEPTIFORM SEIZURES: their

Causes, Pathology, and Treatment. Second Edition. Post 8vo,, 105, Gd.

FREDERICK SIMMS, M.B., M.R.C.P.

A WINTER IN PARIS: being a few Experiences and Observations

of French Medical and Sanitary Matters. Feap. 8vo., 45

E. B. SINCLAIR, M.D., F.K.GC.P, AND G. JOHMNSTOM, M.D, F.KQC.P,

PRACTICAL MIDWIFERY : Comprising an Acconnt of 18,748 Deli-

veries, which occurred in the Dublin Lying-in Hospital, during a period of Seven ¥ ears.
Bvo., 105,

J. L. SIORDET, M.B.LOND., M.R.C.P.

MENTONE IN ITS MEDICAL ASPECT. Foolscap 8vo., 2s. 6d.

ALFRED SMEE, MRCS, FRS.
GENERATL DEBILITY AND DEFECTIVE NUTRITION; their

Causes, Consequences, and Treatment, Second Edition. Feap. 8vo., 3s. 6d.

SMELLIE, M D,

§ OBSTETRIC PLETES:vﬁ;ﬁg a Selection from the mere Important and

Practical Tllustrations contained in the Original Work. With Anatomical and Practical
Directions. 8vo., bs.

HENRY SMITH, F.R.C.S.

ON STRICTURE OF THE URETHRA. 8vo, 7s. 6d. |
H/EMORRHOIDS AND PROLAPSUS OF TIIE RECTUM :

Their Pathology and Treatment, with especial reference to the use of Nitric Acid. Third
Edition. Feap. Bvo., 3s. 11T,

THE SURGERY OF THE RECTUM. Lettsomian Lectures. Second

Edition. Feap. 8vo., 3s. bd.

JOHM SMITH, M.D., F.R.C.5.EDIN,

| HANDBOOK OF DENTAL ANATOMY AND SURGERY, FOR

THE USE OF STUDENTS AND PRACTITIONERS. Feap. 8vo., 3s 6d.

. BARKER SMITH.

J
PHARMACEUTICAL GUIDE TO THE FIRST AND SECOND
EXAMINATIONS. Crown 8vo., fis. 64.

W. TYLER SMITH, M.D., FR.CP,

A MANUAL OF OBSTETRICS, THEORETICAL AND PRAC-

TICAL. Illustrated with 186 Engravings. Feap. 8vo,, 12s. 6d.

L
f JOHN SMOoW, MO,

é ON CHLOROFORM AND OTHER ANZESTHETICS: THEIR

ACTION AND ADMINISTRATION. Edited, with a Memoir of the Author, by
Benjamin W, Richardson, M.D, 8vo,, 10s. Gd,
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} STANHOFPE TEMPLEMAN SPEER, M.D. i
" PATHOLOGICAL CHEMISTRY, IN ITS APPLICATION TO

THE PRACTICE OF MEDICINE. Translated from the French of M. BEoQUEREL
and Roprer. 8vo., reduced to 8s,

A MANUAL OF THE PATHOLOGY AND TREATMENT
OF ULCERS AND CUTANEOUS DISEASES OF THE LOWER LIMBS, |

J. K. SPENDER, M.D.LOMND. ‘

PETER SgQUIRE.

A COMPANION 10 TIIE “BRITISH PHARMACOPZEIA,
event ition. Bwvo., 108 G, IL
| THE PHARMACOPZEIAS OF THE LONDON HOSPITALS,

' arranged in Groups for ensy Reference and Comparison. Second Edition. 18mo., 5s. |

LA

JOHM STEGGALL, M.D.

I.
A MEDICAL MANUAL FUR APOTHECARIES' HALL AND OTHER MEDICAL
BOARDS. Twelfth Edition. 12mo., 10s.

11.
A MANUAL FOR THE COLLEGE OF SURGEONS; intended for the Use
of Candidates for Examination and Practitioners, Second Edition. 12mo., 105,
11,

FIRST LINES FOR CHEMISTS AND DRUGGISIS PREPARING FOR EX-
AMINATION AT THE PHARMACEUTICAL SOCIETY. Third Edition.

1 8mo., 35 6d.

.

Wi, STOWE, MRGC.S.

A TOXICOLOGICAL CHART, exhibiting at one view the Symptuuis,

Treatment, and Mode of Detecting the various Poisons, Mineral, Vegetable, and Animal.
To which are added concise Directions for the Treatment of Suspended Ammation.

Twelfth Edition, revised. On Sheet, 25.; mounted on Roller, 5s.

e BB R ot

FRANCIS SUTTON, F.C.5.

A SYSTEMATIC HANDBOOK OF VOLUMETRIC ANALYSIS;
:;L :ﬁi 2‘,""?&‘2?“ Estimation of Chemical Substances by Measure. With Engravings.

w., P. SWAIN, F.R.C.S.

INJURIES AND DISEASES OF THE KNEE-JOINT, and
their Treatment by Amputation and Excision Contrasted. Jacksonian Prize Essay.
With 36 Engravings, 8vo., s

A R A AL

Jo @, SWAYME, MD.

OBSTETRIC APHORISMS TCR THE USE OF SIUDENIS
EgﬂﬁEﬁﬂEgT:{lﬂﬁ}Fﬂﬂl' PRACTICE. With Engravings on Wood. Fourth

; i

JOHN TANNER, M.D., M.RC.P.EDIN.
PRACTICAL MIDWIFERY AND OBSTETRICS. including Anms-
thetics. With Numerous Engravings. #vo,, Gs 6d.
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SR ALEXANDER TAYLOR, M.D. F.R.S.E.
THE CLIMATE OF PJ!LU; with a Deseription of the Watering Places

of the Pyrenees, and of the Virtues of their respective Mineral Sources in Disease. Third
Edition. Post 8vo., 7s.

| o L e

ALFRED 8. TAYLOR, M.D., F.R.C.P, F.R.8.

- H..‘_

THE PRINCIPLES AND PRACTICE OF MEDICAL JURIS-

PRUDENCE. With 176 Wood Engravings. 8vo., 28s.

IL,
A MANUAL OF MEDICAL JURISPRUDENCE. Eighth Edition.
With Engravings. Feap. 8vo., 12s. 6d.
III.
ON POISONS, in relation to MEDICAL JURISPRUDENCE AND
MEDICINE. Second Edition. Feap. 8vo., 125 6d.

THECQFPHILUS THOMPSON, M.D, FR.C.P, F.R.B.

CLINICAL LECTURES ON PULMONARY CONSUMPTION;

with additional Chapters by E. SyaEs Troxrsox, M.D. With Plates. 8vo., 7s. 6d.

ROBERT THOMAS, NM.D.

|
|
THE MODERN PRACTICE OF PHYSIC; exhibiting the Symp-
tome, Causes, Morbid Appearances, and Treatment of the Diseases of all Climates.
Eleventh Edition. Revised by AvcErnoN Frameron, M.I), 2 vols. 8vo., 28s. ?

SIR HENRY THOMPSOM, F.R C.S.

STRICTURE OF THE URETHRA AND URINARY FISTULZ;
their Pathology and Treatment. Jacksonian Prize Essay. With Plates. Third Edition.
Bvo., 10s. 11,

THE DISEASES OF THE PROSTATE; their Pathology and Treat-

ment. With Plates. Third Edition. 8vo., 10s.
IIL.

PRACTICAL LITHOTOMY AND LITHOTRITY; or, An Inquiry

into the best Modes of removing Stone from the Bladder. With numerous Engravings.
Second Edition. &vo., 10s,

CLINICAL LECTURES ON DISEASES OF THE URINARY

ORGANS. With Engravings. Second Edition, Crown 8vo., 5.

J. G THOROWGROOD, mM.OLOND

NOTES ON ASTHMﬁ; its Nature, Forms and Treatment., Crown

Bvo., 4s.

J. L. W. THUDICHUM, M.D., M.R.C.P.

A TREATISE ON THE PATHOLOGY OF THE URINE,

Including a complete Guide to its Analysis, With Plates, Bvo., 14s.

g A TREATISE ON GALL STONES: thelr Chemistry, Pathology,

and Treatment. With Coloured Plates. 8vo., 10s,
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J: E. J. TILT, M.D., M.R.C.P.
.

ON UTERINE AND OVARIAN INFLAMMATION, AND ON

Bva., 125

A HANDBOOK OF UTERINE THERAPEUTICS AND OF

DISEASES OF WOMEN. Third Edition. Post 8vo., 10s.
ITIL.

THE CHANGE OF LIFE IN HEALTH AND DISEASE: a

Practical Treatise on the Mervous and other Affections incidental toe Women at the Decline
of Life, Third Edition. Rewritten and Enlarged. 8vo., 10s. 6d.

ROBERT B. TODD, mM.D, F.R.S.

CLINICAL LECTURES ON THE PRACTICE OF MEDICINE.

New FEdition, in one Volume, Edited by Dr. Beaus, Bvo., 18s.

ON CERTAIN DISEASES OF THE URINARY ORGANS, AND

ON DROPSIES. Feap. 8vo., 6s.

e A L e
JOHN TOMES, F.R.S.

:
% A MANUAL OF DEHTAL SURGERY. with 208 Engravings on

Wood., Feap. 8vo., 125, Gd.

JAS. M. TURNBULL, M.D., MR.C.P.

AN INQUIRY INTO THE CURABILITY OF CONSUMPTION,

ITS PREVENTION, AND THE PROGRESS OF IMPROVEMENT IN THE
TREATMENT. Third Edition. 8vo., s

A PRACTIOAL TREATISE ON DISURDERS OF THE STOMACH

with FERMENTATION ; and on the Causes and Treatment of Indigestion. 8vo., 6s.

U B e R S il
pDuNOAM TURNER, L.R.C.P.

A MANUAL OF DIET FOR THE INVALID AND DYSPEPTIC;

With Hints on Nursing. Second Edition. Crown 8vo., 2s. Gd.

R. V. TUSON, F.C.S.
A PHARMACOP(EIA ; including the Outlines of Materia Medica
and Therapeutics, for the Use of Practitioners and Students of Veterinary Medicine.
Post 8vo., 7s

ALEXR. TWEEDIE, M.D, F.R.C.P, F.R.5.

CONTINUED FEVERS: THEIR DISTINCTIVE CHARACTERS,

PATHOLOGY, AND TREATMENT. With Coloured Plates. #vo., 12s

DR. UNDERWOQOQCD,

TREATISE ON THE DISEASES OF CHILDREN. Tenth Edition,

with Additions and Corrections by Hexry Davizs, M.D. 8vo., 15s.

A B BRASCRA LN A T

% VISTIGES OF THE NATURAL HISTORY OF CREATION,
Eleventh Edition. Illustrated with 106 Engravings on Wood. Bvo., Ts. 6d.
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THE PHYSIOLOGY AND DISEASES OF MENSTRUATION. Third Edition.
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l; WM. G. VALENTIN, F.C.S,

A TEXT-BOOK OF PRACTICAL CHEMISTRY: a Guide to the

Course of Practical Instruction given in the Laboratories of the Royal College of
Chemistry, With 30 Engravings. 8vo., 10s. 6d,

o+

. L. &, SCHRCEDER VAN DER KOLK.

J
THE PATHOLOGY AND THERAPEUTICS OF MENTAL
DISEASES. Translated by Mr. Ropatn, F.R.C.S. Bvo,, 7s. 6d. |

S e i PR

MISS VEITCH.

HANDBOOK EUR NURSES FOR THE SICK. Crown 8vo., 2s. Gd.

R P P

ROBERT WADE, F.R.C.S,

STRICIURE OF THE URETHRA, ITS COMPLICATIONS

AND EFFECTS; a Practical Treatise on the Nature and Treatment of those
Affections. Fourth Edition. 8vo., 75 Gd.

ADOLPHE WAHLTUGH, m.D.

A DICTIONARY OF MATERIA MEDICA AND THERA-

PEUTICS. 8vo., 13s.

For e sy

J. WEST WALKER, M.B.LOMND,

% ON DIPHTHERIA AND DIPHTHERITIC DISEASES. Feap. %

Bvo., 35 ey

CHAS. WALLER, M.D.

ELEMENTS OF PRACTICAL MIDWIFERY; or, Companion to

the Lying-in Room. Fourth Edition, with Plates. Feap. 8ve., 4s. 6d.

B TP

SURGICAL DISEASES OF THE EYE. With Engravings on

Wood. Second Edition. 8vo., 14s.

E. J. WARING, M.D. M.R.CP.LOND.

A MANUAL OF PRACTICAL THERAPEUTICS, Second Edition

Revised and Enlarged. Feap. 8vo., 125, 6d.

| THE TROPICAL RESIDENI AT HOME. Letiers addressed to

: Europeans returning {rom India and the Colonies on Subjects connected with their Heal
| and General Welfare. Crown 8vo., 5e. : ; yliea s

A. T. H. WATERS, M.D., F.R.C.P.

DISEASES OF THE CHEST GONTRIBUTIONS To THEIR

CLINICAL HISTORY, PATHOLOGY, AND TREATMENT. With Plates
Bvo,, 125, 6d., i

THE ANATOMY OF THE HUMAN LUNG. The Prite Besay

to which the Fothergillian Gold Medal was awarded by the Medieal Society of London
FPost Bvo., bs. Gd. IIL i

! RESEARCHES ON ITHE NATURE, PATHOLOGY, AND
TREATMENT OF EMPHYSEMA OF THE LUNGS, AND ITS RELA.
TIONS WITH OTHER DISEASES OF THE CHEST. With Engravings, 8vo, 5
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é ALLAN WEBB, M.D, FRCS.L. J}.

THE SURGEON'S READY RULES FOR OPERATIONS IN
SURGERY. Royal 8vo., 10s, 6d.

J. SCELBERG WELLS.
I.

A TREATISE ON THE DISEASES OF THE EYE with

Coloured Plates and Wood Engravings. Second Editien. 8vo., 24s.

II.

ON L{}NG, SHORT, AND WEAK SIGHT, and their Treatment by

the Scientific Use of Spectacles. Third Edition. With Plates. 8vo., s

T. SPENCER WELLS, F.R.C.S.

SCALE OF MEDICINES FOR MERCHANT VESSELS,

With Observations on the Means of Preserving the Health of Seamen, &e. &c.
Seventh Thousand. Feap. 8vo., 3s. 6d.

| |
CHARLES WEST, M.D, F.R.C.P. § |
LECTURES ON THE DISEASES OF WOMEN. Third Edition, %

Bvo., 16s.

P

|

J. A, WHEELER.

IIAND-BOOK OF ANATOMY FOR STUDENTS OF THE

FINE ARTS. With Engravings on Wooed. Feap. 8vo., 25 6d.
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JAMES WHITEHEAD, M.D, M.R.C.P.

ON THE TRANSMISSION FROM PARENT TO OFFSPRING
OF SOME FORMS OF DISEASE, AND OF MORBID TAINTS AND
TENDENCIES, Second Edition, 8vo., ] 0s. 6d.

C. J. B. WILLIAMS, M.D, FR.C.P, F.RS.

PRINCIPLES OF MEDICINE: An Elementary View of the Causes,

Nature, Treatment, Diagnosis, and Prognosis, of Disease. With brief Remarks on
Hygienics, or the Preservation of Health. The Third Edition. 8ve., 15s.

FORBES WINSLOW, M.D., D.C.LOXON.

OBSCURE DISEASES OF THE BRAIN AND MIND.
Fourth Edition. Carefully Revised. Post fivo,, 105, 6d.

RIS

§ T. A. WISE, M.D., F.R.C.P.EDIN. “r

% REVIEW OF THE HISTORY OF MEDICINE AMONG é
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i CHURCHILL'S SERIES OF MANUALS. §
Feap. 8vo., 12s. 6d. each. -

“We here give Mr. Churchill public thanks for the positive benefit conferred on the
Medical Profession, by the series of beautiful and cheap Manuals which bear his imprint."—
British and Foreign Medical Revisw, '

AGGREGATE BALE, 160,000 COPIES.

ANATOMY. With 280 Engravings. Eighth Edition. By Erasmus
WiLson, F.R.C.S., F.R.S.

BOTANY. With 1,127 Engravings. Second Edition. By Roperr |
BewTLEY, F.L.S.

CHEMISTRY. With 193 Engravings. Tenth Edition, 145, By Grorce
Fowses, F.R.S., H. Bexck Jownes, M.D.,, F.R.8., and Hewmyr °
Watts, B.A., F.R.5

DENTAL SURGERY. With 208 Engravings. By Jomx Toues, F.R.S.

EYE, DISEASES OF. With 14 coloured Plates and 52 Wood Engravings.
By C. MacNamara.

MATERIA MEDICA. With 113 Engravings. Fifth Edition. By
J. Fozses Rovie, M.D, F.R.S., and F, W. Heavrasp, M.D,, F.R.C.P.

MEDICAL JURISPRUDENCE. With 45 Engravings. Eighth Edition.
By Avrrep SwaiNe Tavvor, M.D., F.R.S.

PRACTICE OF MEDICINE. Second Edition, By G. HiLaro BarLow,
M.D., M.A.

The MICROSCOPE and its REVELATIONS. With 25 Plates and 412
Wood Engravings. Fourth Edition. By W. B. CareextER, M.D., F.R.8.

NATURAL PHILOSOPHY. With 701 Engravings. Sixth Edition.
By Cuarues Brooke, M.B., M.A., F.R.8. Based on the Work of the
late Dr. Golding Bird.

OBSTETRICS. With numerous Engravings. By W. TyLEr SmTh,
M.D., F.R.C.P. (Reprinting).

OPHTHALMIC MEDICINE and SURGERY. With 9 coloured Plates
and 173 Wood Engravings. Third Edition. By T. Wuarton JoNEs,
F.R.C.S., F.R.5.

PATHOLOGICAL ANATOMY. With 167 Engravings. By C. HANDFIELD
Joxgs, M.B., F.R.S,, and E. H. Sievexixe, M.D., F.R.C.P.

PHYSIOLOGY. With 2 Steel Plates and 250 Engravings. Fourth Edition.
By WiLrian B. Carpenter, M.D,, F.R.S.

POISONS. Second Edition. By Avrrrep Swamse Tavror, M.D., F.R.S.

¥ PRACTICAL ANATOMY. With 226 Engravings. Second Edition. ?
By Camisrorner Hearh, F.R.C.8.

THERAPEUTICS. Second Edition. By E. J. Waring, M.D., M.R.C.P.
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