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deformity. He ventures likewise to hope that, if
any members of the profession incredulous of the
value of the method in the cure of ankylosis exist,
they will, from a rational consideration of the pa-
thology of this class. of deformities, and of the num-
ber, severity, and success, of the cases related in the
following pages, be induced to test in practice the
efficiency of the method rather than abide by precon-
ceived opinions. The Author cannot conceal the
difficulties to be encountered in the treatment of long-
standing cases of ankylosis, as well as other deformi-
ties; great as they may be, they will be found not
insurmountable by the exercise of discretion, skill,
and perseverance. Recent experience affords the
satisfactory assurance that few irremediable cases of
ankylosis present themselves.

The value of the cure of ankylosis cannot be too
highly appreciated ; and that of tenotomy as a means
of cure is proportionably augmented by the circum-
stance that severe ankylosis of the larger joints 1is
irremediable by mechanical processes. The most fre-
quent seat of ankylosis is the knee; it i1s even pro-
bable that the instances of angular ankylosis in this
situation are as numerous as in all the rest of the ar-
ticulations of the frame taken collectively. The con-
sideration of the vast importance of the knee-joint
i1 the act of walking suffices to account for the great
amount of suffering and lameness experienced when
it is ankylosed. The use of an artificial leg, or of a
crutch, is often necessary for locomotion. In this
respect individuals labouring under angular knee-
ankylosis are more crippled than the subjects of
club-foot : consequently until a very recent period
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foot, may be consulted. The methods of Louvrier
and Dieffenbach are equally inapplicable. Some stric-
tures thereon, contained in a recent review* of Dief-
fenbach’s treatise, are entitled to serious perusal by
those who may contemplate resorting to this sum-
mary mode of proceeding.

Rupture of popliteal artery, laceration of the sacro-
sciatic nerve and other textures, with the attendant
deplorable consequences, occurred in several instances
on the application of the sudden forcible straight-
ening by Dieffenbach and Louvrier. These results
sufficiently attest the danger of the great degree of
violence to which they resorted. Dieffenbach was
impelled to adopt this violent plan through experience
of failure of the Stromeyerian method.

The following pages demonstrate the possibility

# « [,ouvrier's violence snaps tendons, tears old adhesions, fasciwe,
and ligaments, violently stretches when it fails to lacerate nerves or
rupture blood-vessels; yet were some Or all of these results to take
place, provided the skin is not torn and an external wound produced,
the patient has a better chance of recovery than when Dieffenbach,
. deference to the tendons, divides them with the knife, leaving one
or more punctures, We should sooner anticipate laceration of the
ckin when a puncture, however emall, is made, as that may serve
as a point from whence a rent may. commence, or inflammation,
suppuration, and gangrene, take their origin. No increased danger
can result from Louvrier undertaking to rupture tendons as well as
other tissues. The rupture of the tendo achillis is comparatively a
trifling accident ; and if the rupture of the ham-strings was the limit
of Louvrier's violence, we should not o much condemn him ; but the
danger in reality arises from the injury inflicted on the large nerves
and vessels of the popliteal region ; and if the sudden forcible straight-
ening of the limb be accomplished, this injury must be equally great
whether resistance of the tendons has been previously removed by
division or not.”— British and Foreign Medical Review, January
1842, p. 16.
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of straightening every case of incomplete angular knee-
ankylosis, even after twenty-six years’ duration of
deformity ; it is therefore probable that Dieffenbach’s
former want of success was attributable to insufficient
attention to the mechanical treatment after the sec-
tion of tendons. A comparison of the length of time
during which mechanical treatment was required, even
in Dieffenbach’s successful cases of the application of
the violent sudden method, with the period of time
occupied in the treatment by the method of gradual
extension, shews that Dieffenbach’s plan has not the
merit of effecting rapid restoration.

Although in Dieffenbach’s successful cases the
limbs were by violence suddenly straightened after
subcutaneous division of tendons, the resulting in-
flammation (in some proceeding to suppuration and
sloughing of integuments) and constitutional disturb-
ance prevented the proper and continued application
of apparatus for the maintenance of the parts in the
straight position. This part of the treatment, import-
ant to the success of even the violent method, having
necessarily been neglected, a strong tendency to re-
currence of ankylosis was evinced, requiring, after all,
the application of the.gradual method of extension.
In this manner the entire treatment occupied as long
a period as usually suffices to effect restoration by the
Stromeyerian plan.

Some apology may appear necessary for having
enlarged to a small volume the following remarks on
the pathology and treatment of a class of affections
hitherto considered within the limits of a chapter or
an article in a cyclopaedia.

A few years since, the treatment of ankylosis was
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limited to frictions, manipulations, and mechanical
extension, and chiefly confined to mechanists or em-
pirical practitioners, and was rarely successful. The
application of tenotomy has introduced this neglected
field of exertion to the notice of the qualified medical
practitioner, and sanguine anticipations of additional
progress in the art of orthopady* may confidently be
entertained. So long as ankylosis was incurable,
except in slight cases, a few pages sufficed to contain
every thing that could be written on the subject ;
but its augmented importance at the present time
furnishes a claim on the reader’s indulgence for the
length to which these observations have extended.

From the absence of novelty in the treatment of
stiff-joint by the older means, the publication of cases
restored without operation is unnecessary. Those
which are here presented are extracted from the Au-
thor's case-book, without reference to the degree of
success (see p. 123) that resulted from the operation.

The Author’s acknowledgments are due to those
professional friends who have kindly furnished him
with instructive cases, and to his colleague at the
Orthopadic Institution, Mr. Tamplin, for the able
assistance received from him in the operations and
subsequent treatment of the cases here detailed that
were admitted into that institution.

* From dpbic, straight, and waic, child, a young person; the art
of straightening children. The term is extended to the art of
curing distortions in general. Andry (1743) defines it, the art of
correcting and preventing deformities in children.
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limited mobility remains. This definition is anatomically
correct; but if the apparent existence or non-existence of
mobility were exclusively relied upon in diagnosis during life,
serious errors would often be committed.

TFach of these divisions of ankylosis, according to chirur-
gical phraseology, may be angular or straight,* (orthocolon,
o 6pIoxwhov; 6pIos, straight ; kdNov, a limb,) by which is
meant that the joint may be ankylosed either in the bent or
extended position of the part.

Ankylosis may be simple or compound. In simple anky-
losis, the rigid, more or less completely immovable articulation,
has permanently assumed a position common in the natural
temporary movements of the part. The ankylosis is com-
pound when it is combined with a partial or complete luxa-
tion, that is, an unnatural displacement of the articular sur-
faces has also taken place. It will be hereafter shewn that
this is, in some respects, an unfavourable complication.

Causes of Anlkylosis.—Inflammation is the cause of each
variety and grade of ankylosis. Whether we regard it in its
mildest form, producing effusion of lymph into the cellular
tissue around an articulation, or survey the chronic ravages
of the scrofulous variety, or the fearful disorganisation of its
acuter forms, we perceive the same chain of phenomena; of
which one or more links, according to the intensity and
severity of the disease, may be absent; but the result, a
greater or less degree of immobility or stiffness, is invariably
present.

Iy addition to the direct effects of inflammation in the
production of ankylosis, a variety of other circumstances
facilitate its progress and augment its severity. Among
these are, the long-continued rest of the limb in one position,
and the shortening of the muscular structures on the relaxed
side of the member. Surgeons usually suggest, that during

* The convenience, if not the necessity, of describing the ankylosis of a limb

in the extended position as a straight ankylosis, may be conceded ; but it is some-
what tautological to speak of an angular ankylosis.
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4 ON ANKYLOSIS.

The explanation I have previously given, of the influence of
continuance in a certain position, appears to me sufficient
to explain the phenomenon; and it may be remarked, that
no reason is apparent, no physiclogical or pathological law
is proved to exist, which will explain why the extensor
museles should not, through the local disease, be equally
iritated to preternatural activity with the flexors. In many
articulations, the greater mass and power of the flexor muscles
(as the-gastrocnemii; see ¢ Treatise on Club-foot, &c.” note,
p. 40,) favours the supposition that they primarily overpower
the extensors, independently of the influence of previous
repose in a flexed position; but it can scarcely be conceded,
that in the knee the proper flexor muscles of the joint, the
biceps and semi-tendinosus and semi-membranosus muscles,
are so much more powerful than the extensors, as to suffice
for the explanation of the preponderance.* The bent position
being assumed, the great length of the fibres of the flexor
muscles of the knee, and the freedom of their course, from
origin to insertion, enables them to shorten themselves to a
greater extent than is possible in the extensors (the rectus
femoris excepted), owing to the difference in their anatomical
arrangement.

An explanation of the reasons of the instinctive preference
given to the bent position of the knee in the majority of cases
‘s not difficult. In this position the larger proportion of the
rauscles of the extremity is relaxed; for, although some of
the extensor fibres may be rendered tense, yet, as the thigh
is flexed, the longest portion, that capable of the greatest
amount of relaxation, or tension, the rectus femoris, is placed
in repose, through its attachments to the ilium. Another

# Tt iz undeniable, that, after a certain period, in the majority of cases of
chronie disense of the knee-joint, a greater irritability of the flexor muscles appears
to exist. It is not observed in the earliest stages of the affection; but when, for
<ome time, the flexed position of the limb has been either instinctively maintained
by the patient, or intentionally induced by the surgeon, the slightest attempt to

retain the limb in a more extended position excites these muscles, and augments
the patient’s snfferings.
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6 ON ANKYLOSIS.

tration of lymph has yet to be absorbed, some thickening
of the tissues exists, the ligaments have not re-acquired their
extensibility, the muscles have adapted themselves to the
shortened state of the condition of repose of the limb; and
whenever the practitioner attempts to straighten the limb, or
the patient summons resolution spontaneously to effect the
same, the painful tenderness of the joint which is immediately
experienced, or the sensation of stiffness behind and around
the articulation, together with the feeling of its powerless
condition, too often occasion procrastination of this important
part of the cure—the restoration of the natural form and
movements of the limb. If the judicious management of the
practitioner be seconded by proper perseverance on the part
of the patient, the case proceeds favourably, motion is gra-
dually perceived, the extent of which is daily augmented by
passive and active exercises, the tenderness experienced on
first attempting to move the articular surfaces subsides, and
the patient completely recovers. But let us reverse the case,
and suppose the fear of reproducing inflammation by passive
movements of the limb, the want of the necessary resolution
to persevere in the use of troublesome restorative measures—
frictions and manipulations; or that the inflammation of the
joint having been very acute or of long duration, and the
patient’s health, or even his life, having been endangered by
constitutional disturbance, the friends and the patient feel
too happy in having escaped imminent peril, and abandon
the limb for a time as a thing of inferior importance,—what
are the further changes which ensue? These are usually
more serious if the subject be young, and the growth of the
frame be still in progress. I have already stated that the
advance of deformity proceeds rapidly on the destruction of
the equilibrium in different classes of muscles; and the tend-
ency to retraction in their fibres may not be arrested until
the member becomes contracted to the full extent of the
movements natural to the part, and sometimes the contraction

proceeds to a greater extent.
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that the rapidity of any change in the proportionate length or
bulk of an organ rendered unserviceable by accident or dis-
ease, will depend upon the shortness of the interval during
which the deposition and renewal of parts take place. If this
position be correct, we should suppose that in infancy and
youth, setting aside the extensibility of the tissues in early
life, which materially assists the treatment of partial ankylosis,
a shorter time would suffice to engender structural and inex-
tensible shortening of a muscle in youth than in the adult, as
the processes of decomposition, renewal, and growth, occur in
more prompt succession in childhood than in manhood. This
supposition, as far as my experience has extended, is con-
firmed by observation.

The rationale of the oceurrence of structural shortening
of muscles is very simple. When, from any cause, they are
thrown into a state of constant contraction, either passive
(from repose of a limb in one position), or active (from spasm),
they are not solely diminished in bulk, as commonly stated,
from want of use, but the muscular fibres become permanently
shortened and inelastic; and provided a period sufficient for
the complete renewal of their integrant parts has elapsed, they
are necessarily re-deposited positively shorter, to accommo-
date them to the altered relation of the surrounding parts.

Another striking circumstance which, during childhood,
accelerates the progress of this disproportion between the
contracted muscles and adjacent parts, arises from the relation
that is known to exist between the growth and development
of different parts, and their maintenance in a state of activity
by a proper and constant exercise of their several functions.
Whilst the muscles on one side of a limb remain contracted,
and undergo interstitial shortening, in the manner I have
described, the bones, gradually advancing towards their full
development, are elongated, the disproportion between them
and the contracted museles is augmented, and the deformity
of the limb necessarily aggravated.

When inflammation of articulations is followed by suppu-
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tion. The disorganisation of the ligamentous structures being
the common result of this disease, the ankylosis is rarely
simple. Partial luxation of the articular surfaces often occurs,
constituting compound ankylosis. Thus, in the knee-joint, the
head of the tibia is drawn outwards and backwards, being ap-
plied to the posterior part of both condyles, or it may gradually
abandon the internal condyle, and articulate almost exclusively
with the posterior part of the external condyle ; and sometimes
the luxation is so complete, that it articulates only with its
external and posterior surface. The tibia undergoes, at the
same time, rotation outwards (see Ankylosis of the Knee).
Arthritic inflammation, under which head I include rheuma-
tism and gout, more frequently induces complete immobility
of the joint than any other disease. Greater induration and
rigidity of the articular tissues appear to follow this than
other inflammations, and considerable proneness to calcareous
or ossific deposit around and between the articulating surfaces
exists. Ankylosis may occur as an immediate result of acute
arthritis, or be a sequel of the chronic form of the disease,
years elapsing before the calcareous deposit acquires a suffi-
cient amount to render the joint quite immovable. It is
worthy of recolleetion, that the simple induration of the tis-
sues from rheumatism may suffice to produce complete immo-
bility, without the existence of any ossific union, and occasion
an erroneous belief in the presence of true ankylosis.

The ginglymoid articulations, and those by plane surfaces,
are more susceptible of ankylosis, whether true or false, than
the ball-and-socket joints. The adhesion of the articular sur-
faces of the ginglymus is probably facilitated by their being
naturally more largely in apposition, and by the smaller
amount of mobility proper to this form of articulation. Thus
ankylosis occurs more frequently in the knee, elbow, and
wrist, than in the hip or shoulder. The comparatively
greater frequency of ankylosis in the knee, elbow, and wrist,
may,likewise depend, in some degree, on the greater liability
of these joints to disease; and possibly that disease of the
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14 ON ANKYLOSIS.

posed should properly be inserted, I may mention that the
morbid anatomy of diseased joints appropriately belongs to
the consideration of the nature of those diseases, which is
equally beyond the scope of this treatise. With these views,
I shall consider so much of the morbid anatomy of ankylosis as
may assist in distinguishing the true from false, and investigate
the nature of false ankylosis as far as essential to diagnosti-
cate the amount of alteration of the articulation, and deformity
which is remediable or irremediable. We have further to
learn from it the abnormal conditions of tissue, the removal
of which is indispensable for the restoration of the form and
functions of the part. The observations on the causes of
ankylosis have, in some degree, anticipated the considerations
on its morbid anatomy; thus the agency of inflammation has
been traced, in its simplest effects producing the slightest
false ankylosis, to its most destruetive consequences, and bony
union of the articular surfaces. The distinetion of Synovitis,
Synchondritis, Chondritis, articular Osteitis, is of importance
to the surgeon in guiding him in the choice of remedies; yet
the tendency of each of these inflammations to produce the
others in unfavourable constitutions, which are those most
affected with these diseases, is so great, and the passage of
chronic into acute inflammation so frequent, that instead of
considering their individual relation to ankylosis, we have
chiefly to survey the general effects of inflummation.

The effects of inflammation upon the tissues in and about
an articulation are perfectly similar to those of other strue-
tures - whatever difference exists, arises from the circum-
stance, that certain active agents, numerous muscles, held in
antagonism as long as the part remains in health, obtain the
mastery over the articulation when diseased, changing the
relation of its component parts. We have described as a
cause of the simplest form of false ankylosis, inflammation
succeeding mechanical injury, terminating in thickening of
parts and muscular contraction. Here the inflammatory
process has subsided, interstitial deposit of lymph into the
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nature, he found, that after section of the muscles, the arti-
culation was still maintained rigidly flexed, and extension
could only be effected after division of the fascia. He be-
lieved the contraction of the muscles to be of secondary
importance. An examination of false ankylosis before and
after death affords very different results. The tension of
muscular fibre ceases quickly after the cessation of life, de-
composition speedily renders the previously contracted muscles
susceptible of elongation; but the fasciz and ligamentous
structures long resist its influence, and, by continuing tense,
may impose the belief that they alone were primarily inte-
rested.

When the inflammatory process commences in, or extends
into, the interior of an articulation, the usual effects of
inflammation arise, increased in destructiveness by the nature
of the part, and the extent to which its funetion is inter-
rupted. The organisation of the synovial membrane, the
capsular and other ligaments, is in the first instance affected,
their firmness is diminished, they are softened, and yield to
the extension produced by the fluid effused into the cavity.
The laxity of the connexions by which the articular surfaces
are maintained in relation may be so great as to permit free
movement of the bones in improper directions; the muscles,
therefore, on the flexed side of the articulation, having ob-
tained the preponderance over the extensors in the manner
previously described, gradually draw the bones into which they
are inserted from their natural position, and produce partial
luxation. Compound false ankylosis (see p. 1) is daily pro-
duced in this manner, without external suppuration. If the
inflammation have subsided without this extensive mischief,
lymph may have been effused, and constitute loose adhesions
between the opposite surfaces of the bones, not calculated
materially to impede movement; or the whole articular cavity
may be filled with cellulo-fibrous adventitious tissue, render-
ing the movements obscure and difficult.

In other cases, the deposit of calcareous matter and true
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Destruction of cartilage, by a process (on the nature of
which much discrepancy of opinion exists) similar to uleeration,
but differing by an absence of the reproductive process, the
attendant on the ulcerative process in other tissues, occasion-
ally co-exists with ankylosis, and more particularly with com-
pound ankylosis. The destruction of the ligaments, and the
alteration in the form of the articular surfaces, as in the hip,
permit the production of partial or complete luxation by the
muscles, aided by external circumstances. As an instance of
the operation of external circumstances in favouring displace-
ment, I may adduce the increase, if not the entire production,
of the occasional great rotation outwards of the tibia in
false ankylosis of the knee (see fig. 4). A patient labouring
under acute inflammation of the knee lies for days or weeks
on the same side as the affected limb, the slightest change of
position in the joint is not tolerated, but gradually the body
is turned so that the sufferer reclines partly on the back. This
is accomplished through the movement of the pelvis on the
head of the femur: at length the patient lies entirely supine;
but as complete abduction and rotation outwardly of the thigh
cannot long be borne, the femur becomes rotated inwardly, the
tibia remaining still; the insertion of the biceps flexor eruris is
approximated to its origin, and gradually contracts; so that
the ankylosis taking place in this position, outward rotation
of the tibia remains. This change of relation of the tibia is
also favoured by the weight of the foot, increased occasion-
ally by the pressure of the bed-coverings on it, acting by
means of the wedge-shaped articular process of the astragalus
upon the malleoli, and keeping the tibia rotated outwardly,
whilst the femur is rotated inwardly, in the manner above
deseribed.

I have sometimes been disposed to attribute the uniform
tendency to the existence of this rotation of the tibia out-
wardly, partly to the action of the biceps being greater than
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ham-string muscles, aided in their action by the sartorius and
gracilis, ®

Attrition of the cartilages, by which is understood a wear-
ing away, produced by the mechanical friction of the bones
on each other, supposed by some pathologists to occur inde-
pendently of any morbid process, occasionally co-exists with
incomplete ankylosis. Many excellent observers are disposed
to regard this removal of cartilage as identical with ulceration
and it should be remarked, that the advocates of the unor-
aanised nature of cartilage describe its destruction by friction
as a mechanical process, whilst those who assert the vitality
of cartilage regard its removal as the effect of ulceration.f
Friction, with or without previous “ulcerative absorption,”
is capable of the destruction of cartilage, and, after its entire
disappearance, may grind away the bones. Continued pres-
sure, as daily witnessed in the effects of aneurisms and tumors,
compels, in like manner, the removal of the hardest tissues.

The effects of friction would be experienced in every in-
dividual at every movement but for certain counteracting
influences. These are,—a healthy condition of the tissues
exposed to its operation; the presence of a proper secretion ;
and the correct apposition of the articular surfaces. One or
all of these conditions may be absent in an ankylosed joint.
Inflammation being the invariable precursor of ankylosis,
whether from accident or disease, it is not surprising that the
organisation of the bones and other articular tissues, their
capability of resisting external causes, should be diminished ;

* Benjamin Bell (Treatise on Diseases of Bones, 1828, p. 287 et seq.) very
unphilosophically attributes this digtortion to the patient twisting his leg round
the crutch, a habit frequently acquired by persons thus affected. In opposition
to this explanation it is sufficient to state, that this distortion is frequently
ohseryed in those who have not quitted their bed since the commencement of
disease of the joint.

+ The importance of a due consideration of the existence of ulceration or attri-
tion of cartilage will be shewn in the chapter on treatment of ankylosis.

L‘.I.ui i




MORBID ANATOMY. 23

the secretion of the synovial fluid is very commonly altered,
if not arrested; and an alteration of the relation of the arti-
culating surfaces we have deseribed as a frequent conecomitant
of ankylosis. The occurrence of attrition of the cartilages
and bones, after long-continued ankylosis in old persons, is
not surprising, when we reflect on the diminished vitality of
those structures at an advanced period of life (see fig. 5).

False anguiar ankylosis of right knee, with luxafion, from disease within
the articulation, viewed from the external surfate of the articulation,
exhibiting the peculiar rofation described page 20, erosion of carti-
lages and bone, * formalion of new joint,”" membranous adhesions,
eburnation, &c. a, the upper extremity of tibia, which, instead of pre-
senting two slight concavities for the reception of the two condyles, is
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globular, like the head of the humerus, irregular on the surface, in part
divested of normal cartilage, and elsewhere of unusual hardness (state
of eburnation), and corresponds in size with ¢, a large excavation formed
at the expense of the external condyle. The external condyle has en-
tirely disappeared, from the combined operation of friction and absorp-
tion ; &, the internal condyle, not articulating with any part of the tibia ;
d d, the fibula, on which two enlargements or nodes are visible; ee e e,
pedunculated fibro-cartilaginous growths within the articulation ; £, the
patella, suspended by the thickened and indurated capsularligament, and
by the ligamentum patellee. The patella is irregular on the surface, and
the investing cartilage has lost the natural opalescent appearance, alter-
ations evidently due to the bone having ceased to perform the function
of gliding over the space between the condyles. The letters g g indicate
firm membranous adhesions ; &, upper part of the shaft of tibia. It will
be remarked, that the proper anferior surfaces of the tibia and fibula
present exfernally, these bones having undergone outward rotation on
their perpendicular and transverse axes, the contracted condition of the
biceps muscle maintaining the displacement. The subject from which
the drawing is taken was an elderly female, who had been thus deformed
many years : both knees were very similarly affected.—The preparations
are preserved in the London Hospital Museum.

When displacement of a bone exists, the relative length
and antagonising power of the muscles attached to it are in-
terrupted, and the displaced bone does not find a surface to
which it can easily accommodate itself; but after a time,
through the combined operation of friction and absorption on
the different tissues, inequalities are removed, a socket is
excavated, the muscles on the opposite sides of the limb
become contracted or elongated, according to circumstances,
and instead of the irregular movements by which the attrition
was produced, a more correct flexion and extension is ren-
dered possible, and “a new joint” is formed.

Sometimes the erosion or attrition of cartilage and bone
is succeeded by the deposition of a new material resembling
cartilage, lubricated by the fluid of the articulation, and
serving the purpose of original cartilage.* This investment

*. As the head of tibia in fig. 5.
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common in pathological museums. Other articulations un-
dergo the same process.

The muscles of an articulation long affected with complete
immobility from ankylosis become atrophied, and ultimately
undergo a great change in their component parts, constituting
the adipose transformation of authors.

SYMPTOMS OF ANKYLOSIS IN GENERAL.

Many of the symptoms by which the existence of ankylosis
during lifetime is recognised, may be deduced from the pre-
ceding chapters. Of these, the most important is the con-
tinued rigidity or immobility of the joint, constituting re-
spectively the characteristic practical difference between true
and false ankylosis. The distinetion is often very difficult; in
either case, the rigidity may be so great that no movement
of the articular surfaces may be perceptible when the pa-
tient acts on the muscles of the articulation, or when the
medical practitioner endeavours by manipulation to effect
motion of the joint. It is almost invariably combined with
flexion of the limb, and some deformity; except in straight
ankylosis, in which the natural form is usually unaltered.

The deformity is often the result of displacement of the
articular surfaces, but sometimes depends an disproportionate
development of the articular extremities, on atrophy of one
or more bones, or wasting of the museles, and is occasionally
increased by the indented cicatrices of former abscesses, caries,
or necrosis. Contraction of the muscles, tendons, ligaments,
and fascie, situated on the flexed surface of the limb, exists
in every case of stiff joint; but the muscular resistance to
restoration is most perceptible in false ankylosis.

As in true ankylosis the origin and insertion of the con-
tracted museles cannot be separated by the fruitless attempts
to move the joint, no tension of their fibres can be mechani-
cally produced; but when false ankylosis exists, although
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displacement of the bones and increased contraction, he will
postpone the consideration of ankylosis until the entire cessa-
tion of the primary disease.

The distinetion of true from false ankylosis is often diffi-
cult. The previous history of the case may assist our judg-
ment. Where, for example, absolute immobility has succeeded
inflammation produced by mechanical violence, we may con-
clude that true ankylosis exists. The deformity resulting
from white swelling, on the contrary, is usually incomplete
ankylosis. Tact in the examination of such cases often
enables the experienced practitioner to detect mobility where
none was believed to exist, and effect the restoration of a limb
previously condemned to uselessness, and regarded as an in-
cumbrance. The production of pain, or a sensation of tight-
ness on the flexed side of the limb by manual attempts at
straightening, is often an indication of incomplete ankylosis.
But a much more delicate test is the production of pain
on the opposite side.* It has been stated, that the patient
affected with true ankylosis permits examination without ap-
prehension of pain, whereas in false ankylosis, the individual
mistrusts the manipulation of the practitioner. This assertion
is founded on the circumstance, that pain cannot be produced
in one case by forcible attempts at straightening; and that in
the other, an instinctive feeling of weakness in the part exists.
Great reliance cannot be placed on this mode of diagnosis,
Patients labouring under false ankylosis have usually as little

® Opportunities of witnessing exceptions to the infallibility of this test have
been afforded me by two instances of ankylosis of knee, in which the patella had
become immovably attached to the tibia by exostosis, or by ossification of the
ligamentum patelle  In these the attempt to straighten the limb induced pain
in front of the knee, either in consequence of the superior edge of the patella
being struck against the articular surface of the femur, or through the strain
exercised on the adventitious connecting bony matter. In a third case I was
unable to distinguish whether the patella was ankylosed to the femur or to the

tibia.
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30 ON ANKYLOSIS. '

to undertake, with more confidence, a case which but for this
circumstance would be hopeless. Angular is more amenable
to treatment than straight ankylosis, and is fortunately the
more common affection. The proportion of individuals who
apply for the cure of straight ankylosis does not, according
to my experience, exceed one-fiftieth of those affected with
the angular form. Thus, during the last seven years, I have
witnessed three cases only of straight ankylosis of the knee.*

TREATMENT OF ANKYLOSIS IN GENERAL.

The cure of stiff-joint is accomplished by mechanical and
chirurgical means, employed singly or conjointly. A large
proportion of cases of false ankylosis, being those in which
the rigidity depends on muscular contraction without struc-
tural shortening, and with little adhesion of the tissues on
the flexed side of the joint, yield to the agency of the first
class of remedies. The simplest case of stiff-joint is that
which, for a few days or weeks, has been immovable from
inflammation of the articulation, without its termination in
any disorganising process. Popular practice, based on expe-
rience, consists in the energetic employment of frictions and
passive movements, by which the stiffness is gradually re-
moved; volition returns, and the part is restored to activity.
In a higher degree of rigidity, medical practitioners add the
use of steam and vapour baths, oleaginous (relaxing ?) embro-
cations, fomentations, shampooing, and the application of
mechanical instruments. It is difficult to state after how long
a period of immobility a joint may be restored by mechanical
appliances. We are credibly informed, that in India religious

* The statistics of this subject, derived from the relative numbers of indivi-
duals affected with either form who apply for relief, may reduce too low the pro-
portionate frequency of straight ankylosis. As locomotion can be effected with
straight ankylosis of knee, persons thus affected may rarely seek the means of

cure.
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L

may require— the progress of this part of the treatment being
slow or rapid, according to the size of the joint affected, and
the degree of dependence of the resistance to restoration on
the superficial or deeply situated tissues around the articula-
tion.* The length of time requisite to effect a cure varies
from one week to six months; and occasionally a much longer
period elapses before the articulation entirely resumes its
functions,

The treatment by the combined surgical and mechanical
method may be divided appropriately into three stages: the
surgical operation, the mechanical reduction of the ankylosis,
and the period employed in restoring freedom of movement
by passive and active exercises, frictions, manipulations, baths,
&c. The first and second stages usually engage but little
time; the last, which is commonly of longest duration, be-
comes often very tedious.

The cure of false ankylosis requires, under the most
favourable circumstances, the union of skill, great care, pa-

tience, and perseverance; and its accomplishment in some
instances is so difficult as to discourage both patients and
practitioners who are not endowed with the qualities above
mentioned so essential to success.

The length of time during which an articulation may have
been in part or wholly immovable, remaining, nevertheless,
capable of restoration, appears sometimes incredible. I have
successfully undertaken the: cure of ankylosis of the most im-
portant articulation, the knee, which had existed twenty-six
years. Restoration after ten and fifteen years' deprivation of
the services of an articulation is not uncommon. -

True ankylosis, or osseous union of the articular surfaces,
having been regarded as a fortunate termination of articular
discase, has rarely been the subject of curative attempts.

% See remarks on the ** forcible sudden cure of angular ankylosis,” in Intro-
duction.
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ankylosis is not an unfrequent termination of it; and this may
be false or true, angular or straight, simple or combined with
change in the relative position of the articular surfaces. I shall
commence with the consideration of the most common form:

False ankylosis of the hip without luxation (simple).—
The stiffness, or rigidity, may be slight, depending only on
some thickening of the capsular ligament, and rigidity of the
muscular tissues, from repose of the articulation; lymph may
have been effused into the interior, or on the exterior, of the
articulation, constituting unnatural adhesions; suppuration
may have proceeded externally, the route of the pus being
indicated by firm bands and cicatrices more completely ob-
structing the motion of the member, This is the least severe
form of rigidity or ankylosis of the hip, and may result from
slight attack of inflammation, as strumous inflammation (ordi-
nary hip-joint disease), from rheumatic affection of the hip-
joint, and from mechanical injury. Each of these causes may
induce stiffness, immobility, deformity, and lameness, in con-
sequence of the temporary disuse of the joint being attended
by structural shortening of the muscles, in the manner de-
seribed page 8.

Symptoms.—The thigh is rigidly flexed and adducted, and
consequently the patient can effect but slight or no voluntary
movement of the joint; the trochanter major remains in its
natural position; considerable flattening of the mates, from
wasting of gluteei; tension of adductor longus, add. brevis,
add. magnus, pectineus, rectus femoris, and occasionally of
sartorius and gracilis muscles, exist. Little or no motion of
the head of the femur in the acetabulum is perceptible on
manipulation. With the duration of the ankylosis, the knee
becomes more approximated to the abdomen and the opposite
member. The patient applies the toes only to the ground,
and walks with considerable lameness.

False compound ankylosis of the hip, or false ankylosis of
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b ON ANKYLOSIS.

demonstrating the osseous union of the femur and ilium, the
practitioner might almost doubt its occurrence. This state-
ment may be opposed to the observation of many of my
readers, who, having been accustomed to regard true anky-
losis of hip as a comparatively frequent event, have, on the
cessation of disease of the hip and production of luxation and
deformity of the member, assumed the osseous union of the
bones to be one of the necessary consequences of the unna-
tural state of the parts. During the last seven years of a
tolerably large experience, I have been consulted in five cases
only in which T was convinced that true ankylosis did exist;
whereas T have examined from fifty to seventy cases of false
ankylosis during the same period. True ankylosis may be
simple, the head of the femur remaining in the acetabulum,
which is uncommon ; or the true ankylosis may be compound,
the head of the bone being luxated, which is the common
form. True simple ankylosis may be angular or straight :
that is, the limb be ankylosed either in the flexed or extended
position ; whereas in true compound ankylosis, or frue anky-
losis with luxation, the ankylosis is always angular, the limb
being fixed in the semi-flexed position.

I have witnessed, in the living subject, two instances only
of true ankylosis of hip without luxation; these resulted
from suppuration in the hip-joint, consequent in one instance
on typhus, and in the other on acute rheumatism. The an-
kylosis was in the extended position of the limb, the head
of the femur being immovably fixed in the acetabulum ; the
thigh slightly rotated outwardly, and the toes everted; move-
ments of the member were effected through the intervention
of the pelvis, acting on the opposite femur and the lower
lumbar vertebrse. In one instance, frue straight ankylosis of
the corresponding knee, and false angular ankylosis of the
opposite knee, co-existed (see Cases).

Ankylosis of the hip, by a species of invagination, some-
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pelvis, and sometimes to the shoulders, with a steel spring
attached behind to the femur, in order to effect extension of
the member, may be worn, and will, in a short time, suffi-
ciently remove the contraction to permit the application of
the entire sole to the ground. Should the use of apparatus
and friction prove insufficient, the division of the contracted
- museles offers the only chance of restoration; but this should
not be resorted to until the practitioner is satisfied that no
visk of reproducing the disease of the hip exists. Thus,
within the first, second, or third year of the cessation of the
hip-joint disease, the attempt at restoration by the aid of me-
chanical apparatus will usually be preferable; and if, in this
manner, the member cannot be completely straightened, the
aggravation of its position will be prevented. Even in cases
of false ankylosis, when osseous union appears imminent, judi-
cious recourse to mechanical means will place the femur in
such a position that the deformity will be much diminished,
and the member prove much more serviceable than when,
from ignorance of the value of attention to this circumstance,
the limb is permitted to remain in the completely flexed posi-
tion in which ankylosis usually exists. The section of ten-
dons is of great value in false ankylosis of hip, even when
many years have elapsed since the ‘original disease: thus 1
have successfully treated adults who had suffered from morbus
coxarius in earliest infancy.

The prognosis must, however, be guarded, as, in the in-
vestigation of the pathological condition of the hip, owing to
its anatomical conformation, greater difficulty in ascertaining
the precise amount of change the structures have undergone
exists than in ankylosis of many other articulations. Except
in children, the flexion of the hip cannot be entirely over-
come; but if, in older persons, restoration can be so far
effected by the aid of tenotomy, that, instead of walking with
4 cruteh or crutches, and the knee drawn up to the abdomen,
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40 ON ANKYLOSIS.

but not ossified with the femur, as in the preparation in ques-
tion. The patient could execute flexion to the amount of
15°, by acting on the flexor muscles of the knee, considerable
resistance to further bending being experienced in the tendon
of the quadriceps femoris. Manual efforts to bend the joint
caused a yielding to the extent of a very few degrees, the
principal impediment being the adventitious osseous deposit
in the poplitea.

Little or no deformity accompanies partial straight anky-
losis of the knee, except that arising from imperfect develop-
ment or wasting of the muscles of the thigh. These offer
occasionally a strong contrast with the powerful mass of the
gastrocnemii, the energy and growth of which has been excited
by the increased demands on their activity consequent on the
stiffness of the knee. The leg commonly presents slight rota-
tion outwardly, the toes being everted. In the act of walk-
ing, therefore, the foot more easily avoids inequalities on the
surface of the ground.

Straight partial ankylosis is sometimes the result of im-
perfect cure of angular ankylosis, extension having been
accomplished, but the joint remaining incapable of flexion.
This may arise either from adhesion of the patella to the con-
dyles of the femur (see Cases), or probably from an alteration
in the position of the semilunar cartilages.

Treatment of straight partial ankylosis of the knee.—If
slight, mechanical extension, manipulations according to the
general principles already enumerated. Subecutaneous section
of the tendon of the quadriceps femoris when indicated, or of
the adhesions of patella to femur when membranous. I en-
tertain no doubt of the utility and perfect safety of the last
operation, under ordinary circumstances, in healthy constitu-
tions; but I have never resorted to it, or recommended its
performance, as patients affected with straight partial anky-
losis of knee can walk with comparative ease, and it has con-
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surfaces, and incipient osseous deposits in those adhesions, the
attention of the practitioner may be usefully directed to the
attainment of a more favourable position of the member, and
to the retention of a limited amount of mobility., It should
be borne in mind, that a slightly-flexed position of the knee
is preferable to an absolutely straight one, and that even mo-
bility to the extent of a few degrees will greatly ameliorate the
patient’s condition. It does not, at first view, appear proba-
ble that any interference on the part of the medical attendant
can arrest the deposit of caleareous spiculze into the abnormal
tissues of an articulation, and the production of a complete
ankylosis. On the contrary, it is generally supposed that,
whenever the organic crystallisation of the material circulat-
ing through the newly-organised adventitious tissues has com-
menced, no means which we possess can cause its cessation.
It is, however, well known that, in a variety of instances in
inorganic matter, crystallisation is prevented by continued
motion of the molecules, in the same manner as coagulation
of the human blood within the living frame is partly prevented
by the continued motion to which it is subjected within the
blood-vessels. Whether the opinion that these facts are appli-
cable to the question under consideration be hypothetical or
not, we should imagine that passive movements of the articu-
lation would merely retard the process. I am able, notwith-
standing, with some confidence to affirm, that this process of
ossification or calcareous deposit may safely, permanently, and
advantageously be interrupted, by frequently repeated gentle
movements of the articulation. This statement is liable to the
objection that, in the experiments made on the subjeet, it may
be doubted whether conclusive evidence of the incipient cal-
careous deposit existed.* Surgeons entertain well-founded
objections to movement of a recently inflamed articulation as a

* See remarks on this subject by Dr. Barton in American Cyclopedia of
Medival Science, article Ankylosis.
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44 ON ANKYLOSIS. .

False angular ankylosis of knee presents itself in nume-
rous grades of severity, as described p. 12: the articulation
may, from the previous disease, have undergone the smallest
appreciable injury in structure and function; or the greatest
amount of disorganisation, ulceration, adhesions, cicatrices,
and luxation, compatible with remaining motion, may be pre-
sent. The amount of contraction of the limb may vary from
a few degrees, the sole being scarcely raised from the ground ;
or it may be so considerable that the heel almost touches the
nates, In the majority of cases, the knee is flexed less than
to a right angle, as at fig. 7; sometimes it does not exceed

Fie. 7.

False angular ankylosis of
right knee, from acute in-
flammation occurring as a
sequela of puerperal fever.
Slight outward rotation of
leg exists, and the patella is
applied to internal edge of
outer condyle (see Cases).

“:I :|!I i
it
| |
that represented fig. 10, locomotion being frequently in such

cases impossible, except with the aid of erutch and stick, or
raised shoe; or it may reach the degree shewn fig. 8. The
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in partial knee-ankylosis is variable: in some cases in which
the contraction habitually amounts to 70° or 90° the limb
admits of slow extension by pressure, and reduction of the
contraction 20° or 30°. The kind of resistance felt on at-
tempting to make extension may be termed elastic. Some-
times free motion within a limited range exists, a sudden stop
to further movement being perceptible to the patient and to
the hand of the practitioner. Occasionally the knee cannot
be extended beyond a right angle, but freely admits flexion,
so that the heel may be approximated to the nates. In many
cases, however, there is no perceptible flexion or extension,
the joint being truly stiff: here the question of the existence
of true ankylosis arises. The certainty of absence of osseous
union between the tibia and femur, or between the patella
and either of those bones, can only be determined by the most
accurate investigation. If the patella be free, or merely
united by membranous or ligamentous tissues, some slight
motion on its perpendicular axis may be discovered; one of
its edges, more commonly the inner, may be depressed. A
person endowed with an accurate sense of touch may feel a
slight movement of the edges of the tibia and femur where
they are applied to each other.

In addition to these means, the practitioner will observe
whether, on endeavouring to extend the limb, the hamstring
muscles be rendered tense. Caution is necessary when re-
sorting to this source of diagnosis, lest the voluntary tension
of the muscles by the patient be mistaken for that maintained
by the attempt to straighten the limb. The patient’s mind
should be diverted during the examination; and it should be
noted whether the tension and relaxation of the tendons be
really produced by the alternate extension and relaxation of
the limb effected by the hand of the practitioner. I have
already alluded to the production of pain on the contracted
and uncontracted sides of the member, and the relative value

il L
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anterior and inferior part of the articulating surface of the
condyles of the femur by the continued action of the ham-
string muscles, and is increased by the rotation outwardly of
the head of the tibia, effected by the more powerful action
of the biceps, favoured probably by the peculiar arrangement
of the crucial ligaments, and sometimes by a cause mentioned
page 20, This outward rotation of the tibia is accompanied
with eversion of the leg, both of which are represented figs.
9, 10. The patella and its ligament are abnormally placed
on the external condyle. The conjoint phenomenon of dis-
placement, rotation, and eversion of tibia exists in different
degrees: it may be slight, as at fig. 7; or almost complete
dislocation of the tibia may be present, and even the anterior
surface of the tibia be applied to the posterior part of the
femoral condyles, and the utmost deformity result (see Cases).

Large indented cicatrices, which are often present in false
ankylosis of knee, are commonly situated on the outer and
posterior surface of the articulation. Sometimes, where the
ankylosis has arisen from strumous disease of the articulation,
cicatrices are observed on the front and inner side of the tibia
and inner condyle (see Cases).

The next morbid condition which complicates false anky-
losis of knee produced by disease is ossification of the patella
to the outer condyle,* on which it then rests; or to the tibia,
by means of ligamentum patellz, which in such cases has be-
come ossified. I have not found presumed ossification of the
patella to the condyles an insuperable objection to straight-
ening the knee, but it at all times constitutes an unfavour-
able complication—it precludes the possibility of restoring
the functions of the extensor muscles and voluntary extension
of the joint by the patient. Ossification of patella to tibia
through the intervention of ossific deposit in ligamentum pa-

# T have met with ossification of patella to internal condyle. The cause of
the ankylosis was fracture, extending into the joint.
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telle, or by means of exostosis from tibia, is more unfavour-
able. The ossification having taken place during the flexed
position of the limb, the patella and the uniting osseous mat-
ter form a segment of a circle of bone, the upper extremity
of which effectually prevents extension of the limb, by press-
ing against the femur when extension is attempted.

The attrition of cartilage and bone which occurs in false
ankylosis of knee is confined to the external condyle, and to
the portion of the tibia which rubs against it. I have seen it
slight, the cartilage alone having suffered, or one or two lines
in thickness of the surface of the condyle itself have been re-
moved ; but sometimes nearly the entire external condyle has
disappeared, as at fig. 5.  Slight attrition may be suspected
during lifetime, when, together with the peculiar position of
the joint which I have described, a grating sound or cre-
pitus is heard or felt on moving the joint. It is possible,
however, that this crepitus may occasionally be produced
by fibro-cartilaginous pedunculated growths, or loose sub-
stances, in the interior of the articulation. When the attri-
tion is considerable, it may be easily recognised, indepen-
dently of the crepitus, which, it should be remarked, is not
always to be felt, by the deficiency in size of the external
condyle.

The great majority of cases of false ankylosis of knee are
unaccompanied with pain. If, therefore, pain be constantly
present, or if, after exercise, some part of the articulation be
painful, particularly if the ankylosis be not complicated with
displacement, we may suspect that the original disease of the
articulation has not subsided. But if displacement exist, and
pain on the inner side of the articulation be experienced only
after unusual exertion, and it subside after moderate rest
without application of remedies, we may infer that it is the
~ result of an undue straining of the ligamentous structures of
the part, consequent on the weight of the body being ineffi-

I
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ciently borne by the contracted limb, and its having a tendency
gradually to produce further displacement.

Treatment of false angular ankylosis of knee (stiff-knee).—
When, from the existence of mobility, the absence of disease of
the articulation or other insuperable obstacle, the practitioner
has determined the remediableness of a case of false ankylosis,
he will then decide on the propriety of confiding to mechanical
means, or of resorting to surgical operations. The remarks,
pp- 30-33, on the treatment of ankylosis, indicate the principles
on which the treatment should be conducted ; and to complete
the details of the mechanical plan, I may enumerate the appa-
ratus I have found serviceable under such circumstances. A
common splint bandaged on the contracted side of the arti-
culation during the intervals of the manipulations, frictions,
baths, &c.; or if the flexion of the limb prevent the applica-
tion of a perfectly straight splint, each of a series of tin splints,
at different angles, may be successively employed, until the
limb is perfectly straightened. A very common and excellent
contrivance consists of two wooden or metal splints, adapted
to the posterior surface of the thigh and leg, connected behind

Fic. 11.

Apparatus for remedying compound false ankylosis of knee. a a, mahogany
board; & &, movable padded metal pieces, and ¢, laced cireular bandage,
serving to encase and fix the thigh and pelvis; d, laced stocking and
straps, secured to the screw s, constituting the means by which the
foot is drawn downwards, and the artieular extremities of knee drawn
asunder: f, concave pad, serving, through the agency of 8, to press
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angular ankylosis, may require division, are, the tendons of the
biceps, semi-membranosus, semi-tendinosus muscles, the lower
portion of the fibres of the vastus externus muscle and the
fascia above it, some bands of fascia in the popliteal region,
and sometimes the more superficial of the nerves which supply
the gastrocnemii or traverse its surface. Occasionally section
of the sartorius and gracilis tendons will assist the restoration
of the limb. The necessity of each or all of these sections
will be determined from the existence of such an amount of
tension in each of the tissues as will greatly or insuperably
oppose mechanical elongation. The section of the nervous
filaments in question can only be deemed essential after hav-
ing divided the muscular structures and fascize, when the
operator will sometimes discover one or more cords rendered
tense on endeavouring gently to extend the limb. If unaware
of their nature, before their section he might suppose them to
be fibrous bands; but the peculiar pain complained of by the
patient indicates their character. An experience founded
on the performance of the operation in numerous cases, and
the management of the subsequent mechanical treatment, has
shewn me the propriety of not leaving these filaments undi-
vided. If stretched during the after-treatment, very severe
pains may be experienced during weeks or even months. In
short, I am convinced that much suffering is spared by the

against pelvis; g g, straps to which an ankle-piece (as at fig. 14, Treatise
on Club-foot, &e.) may be secured for the purpose of holding down the
heel ; A, series of straps, sntended to secure foot in shoe; e, an ordinary
male and female screw, by turning of which straightening of the knee is
effected ; d, concave pad, which, by turning the screw &, may be made
to press the upper part of the fibula and tibia inwardly ; a, similar pad,
which, by the action of a screw on corresponding side of apparatus,
effects pressure against the internal condyle. When the affected limb is

properly secured, the articular extremities of femur and tibia may be =

separated as deseribed page 55, by gradual operation of the screws ffee.
A padded knee-cap, to prevent elevation of the knee, completes the

apparatus.
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section: the filaments reunite, and recovery from the anky-
losis ensues without neuralgia, and without numbness or di-
minished power in the musecles. The operator will carefully
avoid severing one of the main branches of the sacro-sciatic.
A certain bold operator is said to have once divided the sacro-
sciatic itself, a mistake in extenuation of which nothing can
be advanced. The peroneal nerve has been divided by the
same puncture as the biceps tendon: paralysis of the muscles
of the outer side of the leg and foot, and much loss of sensa-
tion, ensued, the recovery from which was only partial when
I examined the patient in consultation three years after the
operation.

Should an old firm indented cicatrix appear, by its adhe-
sion to the bone beneath, capable of offering resistance to the
extension of the limb, its deeper attachment may, if' practi-
cable, be subcutaneously divided.

The operation, when properly conducted, is followed by
no pain or febrile disturbance ; the punctures cicatrise on the
third or fourth day, being a day or two later than when teno-
tomy is practised in the foot, probably in consequence of the
greater laxity and abundance of the cellular tissue in the
popliteal region. No attempt to effect by violence immediate
reduction of the ankylosis should be made, and it is important
to await complete cicatrisation of the punctures before applica-
tion of extending apparatus. Neglect of this precaution may
separate the agglutinated puncture, lacerate the cellular tissue
of the ham before it is protected from the external air by per-
fect cicatrisation, and, by providing a spot for commencement
of suppuration, occasion a considerable abscess among the
structures of this important region; whereas I have never
witnessed the slightest delay in the cicatrisation, not the most
trifling blush of inflammation, or one drop of pus, where
rest of the limb has been serupulously enjoined.

On union of the punctures, the more important portion of
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the treatment, the gradual replacement of the ankylosis, may
be commenced. In false ankylosis without displacement, the
simplest apparatus, as either of those deseribed p. 50, may
suffice ; but when displacement and rotation of head of tibia,
with eversion of the leg, exist, a better adaptation of mecha-
nical powers to the exigencies of the case is required. The
objects to be attained are— 1. extension of the knee; 2. the
carrying forwards, and sometimes inwardly, of the head of the
tibia; 3. simultaneous inversion of the leg. I have ascer-
tained from repeated experience, that when attention has
been directed to the removal of the abnormal flexion only,
an increased displacement of the head of the tibia sometimes
resulted. Thus, supposing the relation of the tibia and femur
to have been, prior to the operation, as represented in the fol-

lowing diagram,

Fic. 13.

the effect of simply extending the limb will be to change the
position of the bones thus,
Fic. 14
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Fies. 15, 16, 17, 18.

e

Fig. 15, False angular ankylosis of left knee, from white swelling, viewed
from inside. Fig. 16, Front view, and fig. 17, external aspect, of the
same, after exfension only had been effected. Fig. 18 represents the
appearance of limb after the eversion and outward rotation of leg were
removed, and the muscles developed by exercise (see Cases).

subsequent management, the joint was restored to the con-
dition represented fig. 18.

On the completion of the extension, and replacement of
the knee, the joint iz usually found to be very stiff in its
new position; the next object of the practitioner will there-
fore be to endeavour to restore its movements, which is
often more difficult than the previous part of the treatment.
Passive movements should be diligently practised several
times daily, or as often as the tender state of the articula-
tion will permit ; frictions, vapour-baths, and the application
at intervals of the extending apparatus (fig. 12), its action
being reversed, to produce flexion. It occasionally happens
that, with the utmost exertion, the knee cannot be bent to
the extent of the previous abnormal flexion. In two obsti-
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of the inferior extremities of the tibia and fibula with the
astragalus constituting the ankle is effected by a ginglymoid
articulation, true ankylosis of this part is not common. Severe
mechanical injury, such as fracture accompanied with dis-
location, occasionally induces complete ankylosis; but partial
ankylosis, resulting from chronic inflammation of the joint,
and caries, is more often observed. The forms in which
complete ankylosis of the ankle occur are described by
Sandifort (Museum Anatomicum) ; but as the enumeration of
the various points by which the astragalus may become
united to the tibia and fibula can serve no practical result,
I shall refer the reader curious in this matter to that
elaborate work.

The prevention of osseous ankylosis subsequently to injury
of an articulation has been successfully applied by Dr. Bar-
ton, of Philadelphia, to the ankle-joint. This gentleman
states,* that he had ** succeeded in re-establishing a joint
at the ankle, which, from compound dislocation and fracture
of the ankle-joint, required the ablation of 2% inches of the
inferior extremity of tibia. In this case a quantity of bony
matter was secreted, as well from the inferior extremity of
the tibia as the fibula, which would have terminated in true
ankylosis but for the motion to which I had subjected the
part as early as the state of the limb admitted of it, thus
applying the same principle of practice to the re-establish-
ing of the motions of a fractured joint which had influ-
enced me in the formation of an artificial joint."{ Dr. Bar-
ton watched this case two years, during which no ankylosis
occurred.} :

* American Cyclopedia of Medicine, art. Ankylosis,

+ Vide hujus operis p. 42.

$ It cannot be doubted that many prudent surgeons daily have recourse to the
same plan after injury of articulations ; but surgical writers have not given to the
subject of prevention of ankylosis the prominence it merits.
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As locomotion can be effected with the foot completely
ankylosed at a right angle, or at a more obtuse angle, with
the leg, individuals thus affected do not often present them-
selves for treatment. It is, therefore, unnecessary for me
longer to dwell on this subject, except to venture a hint to
surgeons concerning the best position to be given to an ankle
in which the process of complete ankylosis is supposed to be
imminent. Authors have usually advised that the foot should
be flexed to a right angle with the leg; I have, however,
observed that less inconvenience is experienced in walking
from an ankylosis of the ankle in which the heel is raised
half an inch or an inch from the ground. When the ankle is
immovable at a right angle, from osseous ankylosis, the entire
weight of the body is borne by the heel, and most unpleasant
shocks are transmitted in a straight line through the neces-
sarily extended knee to the spinal column and its contents ;
but when the heel is slightly elevated, a portion of the
weight of the frame is received on the anterior extremity of
the foot, the shock is diminished by the elasticity of the arch
of the foot, and, by the necessarily slightly bent condition of
the knee corresponding with the elevation of the heel, the
gait is rendered move elastic, and progression effected in
greater comfort. A piece of cork nearly equal in thickness
to the elevation of the heel may be placed within the shoe:
this affords an occasional support to the heel in walking, and
prevents the occurrence of tenderness, which is apt to arise
from treading on the point of the foot only. In the case of
true ankylosis of ankle at right angle, the individual may
advantageously wear a shoe with heel sufficiently elevated to
produce a small amount of flexion of the kuee.

Partial ankylosis of the ankle.— The more frequent form
of this affection results from strumous inflammation of the
ankle and tarsal bones. I have remarked that in such cases
the disease usually commences in the lower extremity of the
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fibula and adjacent parts of the astragalus and os caleis, sue-
ceeded by suppuration and caries, The ankle-joint is weak-
ened by the degeneration of the osseous structures which
should support it in its external aspect, the patient is inclined
to tread on the inner edge of the foot, and the peronei
muscles being henceforward relaxed, gradually contract and
elevate the outer edge of the foot. The progress of the
disease is usually slow; several months, or two or three years
or more, elapsing before the ulcers completely heal. Cica-
trisation is accompanied with the deposit of adventitious
tissue beneath the skin in the tract of the previous suppu-
ration : this abnormal tissue constitutes firm bands of ad-
hesions, connecting the eroded or carious extremity of the
fibula with the astragalus and os caleis; and by the occurrence
of that contraction in its fibres which is peculiar to newly
formed tissue, the elevation of the outer edge of the foot is
augmented. Increase of deformity rapidly follows the dis-
turbance of the equilibrium of the muscles. The peronei
so completely obtain the preponderance, that a considerable
eversion of the toe is added to the elevation of the outer
margin of the foot, and a Talipes valgus is produced, to
which, for the purpose of distinetion from true Talipes
valgus, I have affixed the term spurious (see Cases).
Rheumatie inflammation may induce immobility and a
similar contraction, with deformity of the foot amounting to
false ankylosis. But if the rheumatism do not especially
affect the synovial membrane, but through the continuance of
chronic inflammation in the muscles, tendons, ligaments, and
fasciz, on the posterior and internal aspect of the ankle, and
particularly in those of the sole, induce so great atony in
their fibres as will permit a sinking of the tarsal arch, a
spurious Talipes valgus, or flat-foot, results. Eversion of
the foot, stiffness of the tibio-tarsal articulation, causing the
individual to walk on the inner margin of the foot, accom-
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pany the deformity. This constitutes, however, contracture,
rather than false ankylosis (see Contracture).

False ankylosis of the ankle may likewise occur in the
extended portion of the foot similar to Talipes equinus, as
“1 a case elsewhere related by me.* Elevation of the heel
to the extent of five inches existed. This great contraction
arose probably from the long-continued entire repose of the
limb, rendered necessary by the severity of the scrofulous
disease on which the ankylosis depended.

I have witnessed false ankylosis of the ankle in which the
foot presented the form of Talipes equino-varus, the heel
being elevated to the extent of an inch and the toes inverted.
The cause in this instance was strumous inflammation of the
ankle, succeeded by suppuration, with caries of the internal
malleolus. During the progress of the disease, contraction of
the internal ligaments of the ankle and of the posterior tibial
and other muscles on the back of the leg ensued, the rationale
of which has been already explained.

The above examples of false ankylosis of the ankle are
simple, i.e. unaccompanied with luxation of the astragalus.
A case of unreduced luxation of the ankle, the astragalus
becoming permanently lodged in an abnormal position, would
ultimately constitute compound ankylosis of the ankle, and
might become the subjeet of orthopeaedic treatment, as in the
case of “ old luxation of the foot,” related by Professor Dief-
fenbach.} The astragalus had been luxated backwards from
accident, the foot being immovably fixed in the position of
Talipes equinus. Reduction was accomplished after section
of the tendo achillis.

Other contractions and deformities of the ankle from acei-

* Bee Treatise on Club-foot and analogous Distortions, p. 123.

+ Idem, p. 131.

T Ueber die Durchschneidung der Sehnen wund Muskeln. Berlin, 1841;
p. 302,
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dent or disease, resembling ankylosis in some of its features,
are not uncommon; but as the injury has been inflicted at
a distance from the tibio-tarsal articulation, I shall deseribe
them under the head of * Contracture of the Ankle.”

The symptoms of false ankylosis of the ankle may be in
oreat measure deduced from the preceding observations. The
history of the case, the nature of the stiffness, the dependence
of the symptoms on causes directly affecting the structures
composing the articulation, will distinguish false ankylosis
from other affections accompanied with similar changes in
the form and position of the part (contracture, congenital or
acquired club-foot). The judgment of the practitioner will
at once enable him to distinguish false ankylosis from chronic
inflammation.

In each of the forms of false ankylosis of the ankle that
I have recognised, the rigidity of the articulation, whether
resulting from adhesions within or without the capsular liga-
ment, or from the consecutive muscular contraction, may be
so considerable that little or scarcely any mobility of the
bones entering into the composition of the articulation may
be perceptible ; thus, an opinion of the curability of several
cases has depended on the detection of slight alternate tension
and relaxation in the tendons of the contracted muscles whilst
manipulating the limb. Other circumstances, detailed p. 27,
may assist the diagnosis of complete from partial ankylosis.

The amount of lameness arising from this affection is
often very considerable, and the inconvenience and pain ex-
perienced by the individual is usually greater than might be
believed to exist by the practitioner whose opinion had been
founded on a simple examination of the articulation. The
circumstance which, in addition to the pain and discomfort
attendant on locomotion with a stiff ankle-joint, occasions a
ready application to professional skill for relief is, the constant
tendency evinced in the severer forms to increase of lameness
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ANKYLOSIS OF THE TARSAL AND METATARSAL BONES.

This form of ankylosis usually takes place in .the normal
position of the bones, and can scarcely be recognised during
lifetime. As the only inconvenience likely to result from it
is loss of elasticity in the tarsal arch, it can rarely or never
become the subject of orthopazdic treatment. Accidental
wounds, contusions, and fractures of the instep, accompanied
with displacement, may terminate in irremediable ankylosis.
Some cases of sinking of the tarsal arch may be accompanied
with so great alteration in the position of the tarsus, with
immobility of the individual bones, that it is probable that
compound ankylosis may ultimately result. These cases are,
however, accompanied with derangement of the ankle-joint,
and are included in the consideration of false ankylosis of the
ankle.

ANKYLOSIS OF THE PHALANGES OF THE TOES.

Rheumatic inflammation of the entire foot is ocecasionally
succeeded by considerable rigidity of the phalangeo-metatarsal
articulations, with thickening of the tissues surrounding them,
and much deformity— partial ankylosis. The metatarsal
articulation of the great toe is more apt to suffer than the
remainder, and more particularly from gouty inflammation.
Oceasionally the affection of these minor articulations co-exists
with false ankylosis of the ankle-joint, or it may be accompa-
nied with considerable contraction of the muscular and fibrous
tissues of the sole, in which case the retraction of the flexor
tendons causes rigid flexion of the whole of the phalanges,
except the first phalanx of each toe, which remains extended,
in consequence, I believe, of the resistance opposed to the
flexion of the whole of the phalanges by the extensor tendons.
On examination, the flexor and extensor tendons are found
equally contracted; but as the contraction of the extensors is
consecutive, the relief of the contraction of the flexors will,
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losis of the toes have therefore commonly existed several
years before I have been consulted, so that I have rarely
been enabled to effect their restoration without section of the
flexor tendons opposite the middle of the first phalanx (see
Cases). When the complication of contraction in the sole has
existed, I have found division of the plantar fascia essential to
the cure. After the operation and cicatrisation of the punc-
tures, each toe should be secured by adhesive plaster, or
by bandage, to appropriate splints, by which their perfect
straightening may be accomplished.

Ankylosis of the metatarsal articulation of the great toe,
and of the articulation of the first phalanx with the second

3 Frgs. 20 and 21.

Fig. 20. False ankylosis of second toe, and metatarsal joint of great toe, con-
trasted with well formed foot, fig. 21.

phalanx of the second toe, are the most frequent instances
of ankylosis; yet are they unjustly considered by medical
practitioners. such ignoble cases of the affection, that their
treatment is usually consigned, under the name of bunion
and corn, to a class of empirics designating themselves chiro-
podists and corn-cutters. No long time has elapsed since the
. entire art of curing contractions and deformities was entrusted
to similar hands. I hope it will not be considered that L am
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three :—1. to relieve the inflammation by leeches, cataplasms,
fomentations, or cooling lotions; 2. to remove the painful
stretching of the internal lateral ligament of the articulation
by gradually pressing the great toe into its natural position,
i e.into a straight line with the inner margin of the foot,
‘which may be effected either by the introduction of a soft
pad between the great toe and the adjacent toe, or by means
of a thin strip of whalebone bandaged as a splint along the
inner margin of the foot; 3. to endeavour to prevent the
recurrence of the mischief by recommending the sufferer to
wear a boot or shoe of appropriate construetion.

Another form of partial ankylosis of the great toe is that
: which flexion of the first phalanx exists (b, fig: 22), the
terminal phalanx (a, fig. 22) being extended, or turned
upwards. In this case both articulations will be found more
or less immovable and exceedingly painful, especially when
the individual takes exercise. This condition is equally the
result of badly made shoes, and probably from such as are
much too short. It appears evident from an inspection of

Fig. 22.

Rigidity and contraction of both articulations of great toe. ¢, Inflamed
and enlarged metatarsal articulation (bunion). A painful corn existed
beneath great toe, where articulation of first and second phalanges im-
properly touched the ground.  (See Cases.)
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combined.* As flat-foot is preceded by sinking of the tarsal
arch, the tissues of the sole are stretched, and it is not impos-
sible that the tension of the short flexor muscle of the toes
may be relieved by flexion of this, the longest of the four
smaller toes. Another circumstance which in flat-foot pos-
sibly favours the production of this state of the second toe is,
that owing to the yielding of the tarsal arch the natural tripod
of the foot is destroyed, the bony fabric is no longer applied
to the ground at three points only, viz. at the os calcis and the
first and fifth metatarso-phalangeal articulations, but the in-
termediate metatarso-phalangeal articulations sink and directly
receive a portion of the pressure; hence a comn is formed
beneath the metatarso-phalangeal joint of the second toe,
succeeded by inflammation of the tendon passing under it,
and contraction.

This false ankylosis of the second toe is usually accom-
panied by another exceedingly painful corn on the summit of
the ankylosed joint, in contact with the shoe, and a third at
the tip of the toe, where this partis applied to the ground. The
suffering experienced from these various sources must needs
be considerable, when we reflect on the frequency with which
amputation of the toe has been submitted to for its relief,
The inflammation of the integument investing the ankylosed
joint is often augmented to so great an extent, that a slough
ensues, by which the corn and deeper tissues are thrown off,
exposing the immediate covering of the joint. This process
is usually attended with entire relief for many years, or so
long as the individual has the prudence to wear properly con-
structed shoes.

Treatment.—When this affection has not existed many
years, especially in children, it may be removed by sedulously
bandaging the toe, night and day, to a strip of whalebone or

% See Description of ** Flat-foot."
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closely approximated; but as soon as sufficient separation is
effected to admit the screw-instrument, this may be substi-
tuted. DBut the necessary pressure on those teeth to which
the instrument is directly applied-is commonly productive of
so much inconvenience and pain, that, in rigid cases, patients
rarely exhibit sufficient perseverance to obtain more than a
slightly increased separation of the jaws. The closure of the
mouth is occasionally so complete, that the removal of one or
more of the teeth may be indispensable for administration of
food, and the insertion of the mechanical contrivance.

When rigidity of the jaw depends on chronic inflamma-
tion of the articulation, and complete or incomplete ankylosis
be apprehended, the practitioner may consider himself fortu-
nate if, by continued insertion of a wedge between the teeth,
he can succeed in causing the jaw to become fixed with a
small space between the grinding surfaces.

Partial ankylosis of the maxilla may be accompanied.
with muscular contraction, and, consequently, division of the
contracted museular fibres be required; but I am acquainted
with no case (of rigidity of the jaw consequent on disease of
the joint—partial ankylosis) in which the operation has been
necessary, although it may be inferred, from the analogy of
other articulations, that such cases may occasionally arise. But
the operation has been successfully performed for the relief
of rigidity of the jaw arising from causes not directly influ-
encing the articulation, as contracture from sloughs of the
mucous membrane of the mouth, and other tissues of the
cheek (see Contracture of the Lower Jaw).

ANKEYLOSIS OF THE VERTEBR.E.

Incomplete and complete ankylosis, arising from different
forms of inflammation, may occur in any portion of the ver-
tebral column. The parts most liable to be thus affected are,
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to assume the erect posture having been denied for a single
hour during that long period, have at length found themselves
as deformed as before, duped of their time and pecuniary
resources, and martyrs to dyspepsia and other corporeal ail-
ments, *

The consideration of ankylosis of vertebrz in its practical
application is so intimately connected with the subject of
spinal curvature in general, that I shall defer, until 1 treat of
that affection, some observations that might be inserted here.
One form of disease and ankylosis of the cervieal vertebre,
however, exists, to which, as it is liable to be classed with
and treated as a species of wry-neck, I may here allude. It
is a scrofulous inflammation of the vertebrae, appearing to
commence in the articulations of one side of the neck, accom-
panied with tumefaction of the cervical glands of the corre-
sponding side. The disease induces inclination of the head
to the affected side, immobility of the cervical portion of the
column, structural shortening of the sterno-mastoideus, tra-
pezius, and deeper-seated muscles of this region, and a per-
fect imitation of the ordinary wry-neck from contracture (see
chapter on Wry-neck). Incomplete or complete ankylosis of
the articulations of the vertebra and caries of their bodies may
ensue. It is distinguished from true wry-neck by the com-
mencement of the disease in the spine, the local tumefaction
and pain, the distortion being consecutive, the acute suffering
experienced in the diseased part by sudden manual or instru-
mental attempts to rectify the position of the head ; some-
times by the co-existence of strumous disease in other parts
of the frame; and, when complete ankylosis takes place, by
the deformity attaining its maximum and rema.i:ﬁng stationary.
My attention had not been attracted to this affection of the
vertebral column until within the last four years, during

e 1 shall endeavour at a future period to shew in what cases of spinal distor-
tion remedial treatment is admissible. '
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remaining after cessation of the acute stage of the rheumatic
inflammation, probably from persistance of chronic inflamma-
tion; 2d, alteration of the quality of the synovial secretion,
with thickening of the capsular structures, and perhaps occa-
sionally membranous adhesions, the whole of the symptoms
being aggravated by the long-continued cessation of the use
of the part, and consecutive muscular contraction. The sym-
metry of the part is destroyed, principally from wasting of
the deltoid. I have successfully treated such instances of
imminent complete ankylosis, even where other articulations
were previously affected with true ankylosis, Ist, by adminis-
tration of iodide of potassium or quinine, and sometimes
colchicum and alkaline remedies, according to the condition
of stomach and kidney, and of the general health; 2d, by
counter-irritation, frictions, manipulations, and passive move-
ments of the joint.

A species of compound incomplete ankylosis, the consider-
ation of which properly belongs to this place, is the long un-
reduced dislocation of the shoulder from accident. These
cases, formerly considered irremediable, at present strongly
illustrate the advantages resulting from division of tendons,
as a preliminary to mechanical efforts to reduce the displaced
bone. Professor Dieffenbach * relates two instances: the one
in which reduction, after two years’ luxation, was readily
accomplished, with perfect recovery of the funections of the
joint, through section of the tendons of pectoralis major, la-
tissimus dorsi, teres major and teres minor muscles; in the
other, luxation having existed * many years,” the same ten-
dons, as well as the articular capsule, were divided, with only
indifferent success, probably, as Dieffenbach suggests, “In
consequence of the glenoid cavity having become partially
filled, and rendered convex instead of concave.”

s it Ueber die Durchschneidung der Muskeln und Sehnen,” Berlin, 1841,
p. 208,
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the auxiliary remedies. Various instruments, the majority
consisting of different applications of the common male and
female serew to the front of the articulatfon, have been re-
commended for this purpose. Although the screw-principle
is unquestionably the most powerful, I have so frequently
been disappointed in its application to the elbow, owing to its
comparative clumsiness, and the greater inconvenience and
pain resulting from it, that I have adopted the principle of
extension by means of elastic steel-springs to cases of this
nature, for the reasons stated in description of the apparatus
for club-foot.* In slight cases, a common straight splint,
bound with moderate tightness, will suffice.

Tenotomy may be advantageously resorted to in cases that
have long existed. In determining the propriety of operation,
the absence of osseous or calcareous deposit and vegetations,
that may probably interfere with the straightening of the
limb, should be satisfactorily ascertained. It may sometimes
happen that, after operation, partial extension of the elbow
may be speedily effected, but further progress be interrupted
by this unfavourable condition of the articulation. Long-
continued action of the elastic spring apparatus, by which a
not intolerable gradual pressure may be constantly maintained
on the obstructing tissues, so as to excite their interstitial
absorption, can alone be effectual in restoring the proper ex-
tent of movement of the articulation. The parts occasionally
requiring division in incomplete ankylosis of elbow are, the ten-
don of the biceps, and sometimes the mass of muscular fibres
arising from the external condyle of the humerus. (See Cases.)

Ankylosis of the elbow is often compound (as at fig. 3),
several examples of which are described in Sandifort and Cru-
veilhier; but as this condition renders the case irremediable,
I do not consider that a description of the various degrees of

® See ¢ Treatise on Club-foot.
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surfaces, depending either on diminution or cessation of the
secretion of the synovial membrane, on ulceration, on attrition
of cartilages, and probably most frequently, in gouty cases, on
the erystallisation of the urates of soda or ammonia and phos-
phate of lime (tophaceous matter) secreted within and around
the articulation. 'This crepitation is a sure indication of im-
minent complete ankylosis. The articulations of the fingers
are equally liable to ankylosis from the causes here mentioned,
and the deformity produced in them by gout is very consider-
able. Occasionally the cretaceous matter is so abundant, that
the superincumbent skin yields to the pressure exercised from
within outwardly, is slowly removed by absorption, rarely
with ulceration. By these means the cretaceous matter is
thrown out, constituting * chalk stones.” The interior of the
articulation may then communicate with the external afmo-
sphere ; but in consequence of the changes previously effected
in the synovial membrane, the usual destructive results of
exposure of the interior of an articulation do not occur.
Treatment.— If the ankylosis have arisen from accident
or phlegmonous inflammation, or if the cause have been
struma, the case being complicated by the cicatrices of fistulae
in different situations among the carpal bones, and complete
immobility exist, it may be considered incurable. But in
several cases of incipient calcareous adhesion of the articular
surfaces from * rheumatic gout,” or where sufficient tophace-
ous matter has been secreted around the articulation, so as
firmly to encase it, all appearance of inflammation having
subsided, T have been enabled, even where complete immo-
bility existed, to restore the functions of the part. Frictions,
manipulations, baths, the internal administration of iodide of
potassium, and attention to the functions of the liver and
kidneys, have been the remedies employed. These cases have
proved to me the possibility of absorption of the urates, an-
other proof of which Cruveilhier has deduced from the fre-
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Little progress has been made in the voluntary rotation outwardly,
although when patient is recumbent, and the pelvis fixed by an
assistant, the limb ean be rotated outwards, and the trochanter
compelled to describe the normal rotatory movement. Ordered to
take free exercise.

April 29. Patient walks in comfort about the wards during a
large part of the day; he stands flatly ; the knee is straight, capable
of flexion and extension; he can also voluntarily flex, extend, and
partially rotate the thigh. When requested to stand erect, no-
thing abnormal is perceptible. Even in walking, when the will is
powerfully directed towards rotating the thigh outwardly, the toe is
directed forwards, and the gait by no means unsightly. He expresses
himself grateful for the increased comfort in locomotion, and pro-
mises continued attention to the improvement of his gait.

CASE IIL.

FALSE ANKYLOSIS OF HIP, FROM HIP-JOINT DISEASE.

Section of adductor longus femoris.

May 20, 1841. E. E., =t. 23, dark complexion, dressmaker, ad-
mitted into Orthopadic Institution, labouring under deformity of left
hip, of nine and a half years’ duration, originating from ** abscess, pro-
duced by a fall.” Suppuration had continued eighteen months. The
case is described in Case-book of the Institution as * Contraction of
the adductors and flexors of hip-joint; heel elevated from ground six
inches.” The femur partially luxated. Ordered

Frictions and manipulations directed to the
production of increased extension, and

separation of thigh from opposite limb.
July 2. The head of femur more movable on ilium, but no dimi-
nution of deformity. General health excellent. Any constitutional
predisposition that may originally have induced hip-joint disease
appears to have ceased. Is very anxious to be enabled to place the
foot more evenly on the ground, and dispense with assistance of stick.

Section of adductor longus femoris, by sub-
cutaneous operation.

B il
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The child had been examined by several medical and surgical autho-
rities, and various opinions of its nature had been entertained. The

Fig. 24.

= M
False ankylosiz of both hips.
detailed history of the case, with which I was favoured by my friend
Mr. Norwood, was to the effect, that the fever and debility were
prolonged for weeks after disappearance of the eruption. During
the fever, the child was observed tenaciously to hold the knees
towards the abdomen. Some weeks elapsed, when an abscess
formed in the left hip, and pointed on the outside of the upper
third of the thigh. Many months afterwards, on approaching re-
storation of general health, the peculiar lameness and deformity
under consideration was first observed. It was then attributed to
. debility ; but netwithstanding that, in other respects, the child’s
strength increased, he did not improve in walking. By some, the
weakness of the lower extremities was attributed to paralysis, conse-
quent on the fever; by others, a contraction of the muscles of the
calf was suspected. The circumstance of the lameness appearing
equal in both limbs detracted attention from the abscess in upper
part of the left hip as a cause of the impossibility of walking. The
condition at my first examination was as follows: In walking, the
child applied the ball only of each foot to the ground, both heels
being elevated one and a half to two inches ; the knees flexed to
angle of about forty degrees, and touching each other ; the thighs
flexed on the pelvis; the abdomen very prominent; lumbar region
hollow ; the head and shoulders thrown back, in order to balance the
trunk ; the arms, for the same purpose, being held stiffly at a short

.
T
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point from observation of the earlier symptoms, As displacement
commonly succeeds suppuration within the synovial membrane, it
might have been inferred, from the absence of displacement of the
head of either femur, that the suppuration had been exterior to the
articulation—among the muscles only; but, as exceptions in this
respect do occur, farther evidence became necessary to complete the
diagnosis. It appeared to me doubtful, also, whether so great an
amount of rigidity could have resulted from simple adhesions among
the muscles.

Such being the view I was induced to take, after full considera-
tion of the case, I recommended the endeavour to elongate the flexor
and adductor muscles, and any adhesions existing in or about the
joint, by manipulations and instruments. Gradual extension of the
thigh was attempted, by placing the patient in recumbent position
on table, and fixing the pelvis with one hand on the edge of the table,
the knee being depressed with the other. An apparatus was con-
trived for gradually effecting separation of the knees; it consisted of
male and female screw placed between the knees, acting on each
through the intervention of appropriate pads. I had occasional
opportunities of examining the child during the ensuing months; the
only progress observable consisted in increased separation of the
thighs to the extent of three inches. After further delay, no im-
provement of gait being perceptible, I proposed, as an adjuvant to
the mechanical treatment, section of the tense muscles around the
articulation, which were accessible. I divded, accordingly, the
origins of pectineus, adductor brevis, add. long., add. magnus, and
rectus femoris, on both sides. Manipulations were recommenced
three days afterwards on reunion of the punctures. This was sue-
ceeded, in a few days, by separation of thighs to nine inches, and
within a month to twelve inches, and ultimately to sixteen inches.
So much was gained with respect to extension of limb, that in the
recumbent position the knees could be depressed to the couch, the
hollow in the loins being nearly obliterated. But although this
great change in extent of mobility of the hip-joints existed, the
whole of the deformity returned on the patient’s attempting to walk.
A mechanical contrivance, consisting of steel supports, extending
from the ankles to the waist, with springs to maintain extension of
the hips and knees, was recommended. In this he could stand erect,
the heels touching the ground, and the anterior protrusion of the
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CASE VI.

TRUR ANKEYLOSIS OF THE ENEE, FRODUCED BY A PUNCTURED
WOUND OF THE ARTICULATION.

Division of the biceps femoris, semi-membranosus and semi-tendinosus
muscles, fascia, &c.

Aveusr 9, 1841. T. N., ®t. 17, admitted into Orthopwdic Institu-
tion. Reports, that nearly three years since, he accidentally punc-
tured the knee-joint by driving a nail into it. Intense inflammation
succeeded the injury: the tumefaction was excessive, and the con-
stitutional disturbance violent, requiring blood-letting, the application
of a large number of leeches (the integuments appear covered with
the cicatrices of their bites), and other remedies. The patient’s
statement is corroborated by that of his father, an intelligent man;
who also mentions, that the surgeon, who so successfully combated
the inflammation, gave the opinion that the articulation had been
opened. No suppuration took place. The limb appears to have
been necessarily laid on the outside, semi-flexed, during the protracted
illness of the patient; in this position it became contracted. The
son and parent are positive that the contraction has neither augmented
nor decreased since the inflammation subsided, and they have never
been able to perceive motion in the joint. The surgeons who have
since examined it have pronounced the knee to be completely anky-
losed. He is compelled to use a crutch.

The knee is flexed nearly to a right angle; the tibia is slightly
rotated outwardly, but no deformity of the joint exists. A total
absence of motion, and an apparently fixed state of the patella, indi-
cate the probability of union between the articular surfaces having
taken place. The attempt to press down the knee produced no ten-
sion in the popliteal muscles; no sensation of stretching in the ham,
or pain in front of the articulation.

The most careful and often-repeated examination of the patella,
assisted by my colleague Mr. Tamplin, did not afford satisfactory
information with reference to its mobility. Although we believed
its edges could be alternately depressed, so much doubt existed, that,
in recommending the operation to .he patient’s father, he was in-
formed of the probability of failure ; but being assured that, if unsuc-
cessful, the young man would not be in a worse condition than

il
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CASE VII.

TRUE ANKYLOBIS OF ENEE IN EXTENDED POSITION,

W. K., ®t. 35, mason, applied, 30th Aug.1841, at Orthopedic Institu-
tion as out-patient, with stiff-knee, produced by violent inflammation,
consequent on the knee having, thirteen months previously, been
violently jammed between two blocks of stone. He was confined to
bed seven months, during which repeated application of leeches, and
general depletion, were required to reduce tumefaction and febrile
disturbance. The report states: * the limb presents no trace of
inflammation ; the knee is perfectly extended and immovable; no
appearance of displacement of articular structure, or alteration of
form of parts.” The femur and tibia were completely fixed, and
the patella quite immovable in front of femur. Of the existence
of true ankylosis, or calcareous adhesion between some of the
articular tissues, at the period of his application, I entertained
not the slightest doubt, having, on the most careful and repeated
investigation, failed to detect any of the signs which usually,
even in difficult cases, assist the diagnosis; when at length, on
making a sudden and forcible effort as if to bend the knee, a
sudden snap and loud cracking were heard and felt, indicating the
rupture of calcareous adhesions. The patella was immediately
‘ascertained to have become movable, and the knee admitted a few
degrees of flexion. In consequence of the pain now experienced,
and for the purpose of watching the limb, and to relieve any in-
flammation that might result from the effect of the violent bending,
the patient was admitted as an in-patient. Spirit-lotion was applied,
and the limb placed on a slightly bent splint. No appreciable in-
flammation resulted; the joint was painful. Manipulations were
ordered for the purpose of retaining the degree of motion already
obtained. The limb was, for one or two days at a time, placed
alternately on a straight and flexed splint. At the expiration of two
months he was discharged, the knee being bent to an angle sufficient
to enable him to ascend a staircase without difficulty. The joint
was still tender after motion. He has since presented himzelf for
examination : he walked very well; the knee was less flexed and
more stiff than when he quitted the Institution; he admitted he had
neglected the rubbing and bending the joint previously recom-
mended ; but was well satisfied with the benefit he had derived.

£
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mass by the exudation of plastic matters of a less extensible
character than that effused in common inflammation. Such
cases require a cautious prognosis. Cases VIIL. and IX. were
materially benefited by the treatment adopted, and may en-
courage the practitioner to avail himself of tenotomy under
similar circumstances ; but the value of tenotomy in the treat-
ment of angular knee-ankylosis would be much underrated if
these were considered an average sample of the benefit the
operation is capable of conferring.

CASE X.

FALSE ANEYLOSIS OF THE ENEE FROM INFLAMMATION OF SYNOVIAL
MEMBRANE AND CARTILAGEE.

Cured by subcutaneous section of the flexor muscles of the joint.

Mg, * * * wt, 20, was affected in his sixth year with disease of the
right knee-joint, the origin and precise nature of which could not then
be satisfactorily ascertained. Various surgeons were consulted. Some
pronounced the disease to be white-swelling ; others, that it was dis-
ease of the bones and cartilages. The ordinary modes of treatment |
were pursued; but during the active stages of the dizease, which
continued three years, the limb became contracted to nearly a right
angle, compelling him to resort to the use of crutches. Sea-bathing,
warm and vapour baths, shampooing, forcible mechanical extension
under the direction of mechanists, each of whom undertook to
straighten the limb in a few weeks, were successively tried in vain.
A period of eight years has since elapsed, during which he has been
unable to walk without assistance of a crutch and stick, and a boot
the heel of which was elevated several inches by means of cork.

At present (sec fig. 26) the knee is contracted to about a right
angle, and is incapable of movement of either flexion or extension.
The patella appears fixed, but its internal and external margins
can be alternately depressed, causing a slight undulating movement,
which indicates the absence of adhesion or ankylosis of this bone.
The internal condyle is prominent; the tibia slightly rotated out-
wardly ; and the toes disproportionally everted, apparently from the
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Although at first his health and spirits appeared to suffer from
confinement, it was subsequently remarked with satisfaction, that
the great improvement in the limb had been effected without impair-
ment of the general health. He was now permitted to take gentle
exercise, aided by a crutch and stick, the limb being supported by
an elastic splint placed behind ; and recommended to employ frictions
and manipulations directed towards bending the joint.

During the ensuing two months the progress was uninterrupted,
although slow. The attempts to flex the limb were as painful as
the resistance to extension was formerly great; the joint was, how-
ever, free from uneasiness when at rest.

July 23, 1841. The report of this date is, that * he has latterly
made great improvement, and is enabled to take short walks from
home with the assistance of a stick.” He can flex the limb about
forty degrees, but the effort to bend it more occasions pain, referred
to the patella and to the internal and anterior part of the articula-
tion, but ceases the instant the effort is desisted from. Believing
that the pain resulted from a tendency to a return of the eversion of
the foot, in consequence of no proper mechanical support having
been worn during the act of walking,—a precautionary measure
usnally of much importance,—I directed him to wear a steel support
on the outside of the limb, which permitted motion of the joint, but
was furnished with a spring to assist the action of the weakened
extensors of the leg, and prevent recurrence of contraction.

Dec. 1841. Pain has entirely subsided; he walks daily several
miles in perfect comfort and freedom from lameness. The knee
continues quite straight, and is sufficiently flexible for every ordinary
use.

[ have since frequently examined this patient : the cure is perfect.

CASE XI.

FALSE ANKYLOEIS OF THE ENEE, FROM INFLAMMATION AND EUPPURA-
TION AFTER PUERPERAL FEVER.

Relieved by section of the hamstring muscles.

Mpgs. * * * mt. 32, states that in May 1831, on the second day after
confinement, she was seized with puerperal fever, which was treated
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margins were alternately depressed. The tendons of the flexor
museles, and several superficial bands of fascia, were divided by sub-
cutaneous section; and, on the second day afterwards, extension
was commenced, by means of the apparatus represented fig. 12,
and the complete straightening of the knee effected within the
ensuing six weeks. The earlier portion of this extension was un-
accompanied with great inconvenience; but towards its conclusion
much resistance was encountered, and the pain became proportion-
ally increased, My patient was rewarded for the firmness and
perseverance she had displayed, by finding she could now freely
place her heel and entire sole on the ground. Notwithstanding the
knee was perfectly straight, the existence of considerable elasticity
in the undivided tissues on the posterior aspect of the limb indicated
a corresponding proneness to recurrence of contraction. She was
advised to continue the use of the apparatus at night, and during the
greater part of the day; to take occasional gentle exercise, the knee
being supported by a light modification of the apparatus; to employ
frictions, manipulations; and to endeavour to obtain flexion of the
joint, by gradually reversing the screw of the apparatus. At the
end of the ninth week, as she undertook rigorously to follow out the
above recommendations, she obtained permission to return home,
which urgent domestic considerations rendered necessary.

During the ensuing winter I received occasional communications
from my patient, which were by no means so satisfactory as I had
anticipated : she complained of inability to walk far, owing to a pain
of the same nature, and in the same situation, as that experienced
prior to the operation. In the epring I successfully urged the pro-
priety of her re-visiting London, when I found that, owing to a
variety of domestic interruptions, she had for several months ne-
glected to preserve the limb extended; so that slight re-contraction
had taken place, the heel requiring the interposition of a piece of
cork, three quarters of an inch thick, to enable her to tread firmly.
Her gait was greatly improved, scarcely a trace of lameness being
perceptible when on level ground. She stated she had occasionally
walked two or three miles; but that she still suffered greatly on
attempting to walk after having rested a short time. She referred
the pain to a spot on the inner and anterior part of the joint, not
exceeding one and a half inch in diameter. This part was also
somewhat swollen, and tender on pressure. Reflecting on the cir-
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CASE XIIL

FALEE ANKYLOSIS OF KNEE AND CONTRACTED FOOT, FROM SCROFULOUS
DISEASE.

Division of the tendons of the biceps flexor cruris, semi-memb. and
semi-tendinosus muscles, and tendo achillis.

E. C., a delicate girl, wt. 7, patient in the Orthopeedic Institution, is
reported to have been affected in her third year with white-swelling
of the right knee, through which the joint became gradually dis-
torted (see fiz. 27). Suppuration did not take place; but it is

Fig. 27.

Angular incomplete knee-ankylosis from white-swelling. The disorganisation
of the ligamentous structures of the joint, and consequent displacement of
the articular extremities by action of the flexor muscles, attain the maxi-
mum in ankylosis from this disease. This partial luxation often occurs
without external suppuration, as in the present instance. The small size
of the leg compared with the large size of the femoral condyles shews the
extent to which the growth of the parts below the knee is interrupted by
the detention of an undue portion of the circulating fiuid in the tissues of
the knee during the articular disease, and the proportionate deprivation of
nutritive matter sustained by the leg and foot, as well as from the long-
continued disuse of the part.

evident from the position of the articular extremities, that consi-
derable disorganisation of the lizamentous structures of the joint
ensued. The condyles of the femur, especially the internal, are very
prominent; the tibia being partially luxated backwards, and, at the
came time, rotated ontwardly, its crest presents externally instead of
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CASE XIII.

INCOMPLETE ENEE-ANEYLOSIZE FROM WHITE-SWELLING.

Cured, after the lapse of more than twenty-five years, by section of the
hamstring muscles.

Miss W., @t. 31, when two years of age received an injury of the
left knee from a fall from the arms of a servant. The affection called
“ white-swelling” is stated to have ensued, and proceeded slowly to
suppuration in several places around the articulation, of which seven
indented cicatrices indicate the extent and severity. After several
years’ continuance of the chronic disease of the joint, the ulcers
healed, leaving great contraction; and on the subsidence of tume-
faction, considerable alteration in the form of the articulation was
observed. The most prominent feature of change was the situation
of the patella, completely on the outer side of the external condyle.
At the age of seven the patient resorted to the use of a erutch, which
was continued for sixteen years. Subsequently she was advised to
wear an apparatus resembling an artificial leg, which, by its applica-

Incomplete angular knee-ankylosis from whife-swelling. The displacement
of articular surfaces, eversion of the leg, and atrophy, are similar to
Case XIL, but occurred in the present instance simultaneously with ex-
ternal suppuration. The flexion of the knee had probably been increased
by the employment during many years of the artificial leg. It is worthy
of remark, that, notwithstanding the long duration of the deformity, and
consequent disuse of the limb, contraction of the posterior muscles of the
leg and deformity of the foot had not ensued.

e
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careful examination of the joint gives the following results. Exten-
sion is perfect; flexion to a right angle can be effected without diffi-
Fig. 29. culty ; the patella has moved
s much more anteriorly, being
now placed on the front of the
external condyle, on which it
rests with sufficient firmness
to enable the extensor mus-
cles of the knee to act and
partially to extend the leg.
The muscles of the thigh are
still weakly developed, com-
pared with those of the oppo-
site member ; the foot is per-
fect ; and the gastrocnemii
have increased to double their
size before the operation, al-
though they remain smaller
than natural. I have re-
commended discontinuance of
steel supports, but persever-
ance in frictions, manipula-
tiong, and an elastic lace knee-
cap, to prevent patella again
slipping into the former viei-
ous position. The attendant
is instructed, whilst rubbing
the limb, especially to endea-
vour to push the patella to-
wards its natural position in
- the groove between the con-
dyles.
July 1841. I have had
frequent opportunities of ob-
serving the progress of this
case; fig. 20 represents the
present appearance of the limb.
The patient continues to take
Case X111, after restoration. exercise with the utmost fa-
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With the assistance of the hand, he can bend it beyond the point to
which it was formerly contracted. He mentions having, two months
after his discharge, accidentally fallen, and suddenly and violently
flexed the knee, attended with severe pain. He has since been sur-
prised to find that flexion has been much more easy.

Nov. 15, 1841. Patient visited the Institution to-day: he walks
without lameness, and states he can draw a truck ten and twelve
miles, which he is often compelled to do, in order to obtain a pre-
carious livelihood.

CASE XV,

ANGULAR KNEE-ANKYLOSTS FROM STRUMOUS DISEASE.
Section of hamstrings.

G. D., wt. 9, a boy of dark eyes, hair, and complexion, admitted
into Orthopeedic Institution 18th Nov. 1841, with contracted knee
from * white-swelling.” The joint cannot be extended beyond a
right angle, but free motion between articular extremities exists, so
that the heel can be closely approximated to the nates.

Appearance of limb is represented fig. 15.

Nov. 22. Section of hamstrings ; from which considerable change
of position immediately resulted. Straightening was effected as in
last case; and within five weeks patient was discharged, walking
perfectly on sole, and with only a slight limp. He has since visited
the Institution; the restoration continues perfect.

CASE XVL.

INCOMPLETE KNEE-ANKYLOSIS FROM SCROFULOUS DISEASE.
Section of hamstrings and fascia.

S. B., ®t. 18, a young woman of melancholic temperament, admitted
into Orthopadic Institution Dec. 16, 1841, with knee contracted
about seventy degrees, attributed to inflammation from a fall twelve
years previously. Active disease of joint has subsided nine years.
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of the articular surfaces. This was accomplished by careful applica-
tion of splints to under and outer surfaces of the limh, pressure being
made on the internal condyle and external tuberosity of tibia and the
fibula, traction from the ankle being simultaneously maintained by a
bandage around the malleoli, secured to the lower part of the bed-
stead. On September 3d, the knee presented a perfectly natural
appearance, —extension perfect, mobility to the amount of 25 to 30
degrees. The report of that period states, ¢ the patient has during
the last fortnight walked in the wards, the knee being supported by
splints to prevent return of displacement.” On September 26th she
was discharged as out-patient, having been ordered, as a precautionary
measure, to wear an iron support on outside of member. She sub-
sequently applied occasionally at the infirmary, walking without pain
and lameness.

CASE XVIII.

ANGULAR KNEE-ANKYLOSIS OF EIGHTEEN YEARS DURATION.
Section of hamstrings.

P. P., wt. 30, needlewoman, of melancholic temperament, admitted
into Orthopaedic Institution with right knee rigidly contracted, from
inflammation produced by a fall on the part when twelve years of
age. The knee is flexed as at fig. 13, p. 54, patient supporting her-
self by means of a high hoot and a stick. Locomotion is laborious
and very fatiguing, as, in order to apply the foot to the ground, she
is compelled to incline greatly towards the affected side. Operation
performed August 1, 1842. On cicatrisation of the punctures, the
limb was placed for a few days in common extension-apparatus; and
as soon as the position of the knee was sufficiently amended to per-
mit its adjustment in the apparatus fig. 11, the more perfect replace-
ment of articular extremities was commenced. 'This was uninterrupt-
edly persevered with; and on Sept. 27, the report was that the knee
was nearly straight, and the form in great measure restored. She
continued to improve; and on Nov. 10, the limb being perfectly
straight (see fig. 30), she was discharged as out-patient. At this
period frictions and manipulations, and attempts to bend the knee,
were recommended ; but owing to the exquisitely tender state of the
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CASE XX,

INCOMPLETE KENEE-ANKEYLOSIS FROM *f WHITE-SWELLING. '

Section of hamstrings. (See figures p. 47.)

Mast. * * * mt, 15, a tall, intelligent youth of sanguineous tempera-
ment, became affected with inflammation of right knee after an attack
of fever which had left him greatly debilitated. Disease of the arti-
culation continued four years, and was accompanied by gradual con-
traction, until the knee became flexed to a right angle. Persever-
ance in the most approved plans of mechanical extension had partly
removed the contraction, so that when the patient was placed under
my care the position of the limb was that represented figs. 9 and 10,
—affording a good exemplification of the manner and extent to which
the articular surfaces may become displaced from the disease deno-
minated white-swelling. The knee is very rigidly fixed, admitting
neither flexion nor extension; the knee-cap is obscurely movable on
its perpendicular axis, and rests on the external condyle. Patient
has not applied the limb to the ground since the deformity occurred,
but effects locomotion with aid of a crutch and a stick. The muscles
of the thigh are small, but the development of the leg and foot is
less impaired.

August 1841. Section of hamstrings, and complete reduction of
deformity by means of apparatus figs. 11 and 12; so that at expira-
tion of nine weeks the patient could walk evenly on the sole, the knee
being supported by an iron on outside. The support was furnished
with a hinge at the knee, and a spring adapted to assist the weak
extensor muscles in maintaining the straight line of the limb. ~After
his departure for the country I received from Mr. Dodd, of Chichester,
who subsequently had charge of the case, frequent reports of his pro-
gress, and I have occasionally examined the limb. The straight line
of the femur and tibia has been preserved; no return of inward in-
clination of the condyles of the femur; the mobility of patella has
slightly increased, and this bone is placed more nearly in the front
of the articulation; mobility between the tibia and femur to the
extent of 15 to 20 degrees only has been obtained ; the iron support
has been superseded by a thin steel busk, sewn on outside of a laced
knee-cap, to prevent the possibility of inversion of knee; and my
patient walks several miles daily without fatigue, and with few







116 ON ANKYLOSIS,

manner in which mobility, usually so difficult of obtainment,
was effected. In Case XVI. some apprehension of failure
might have been entertained, from the occurrence of suppura-
tion in the poplitea. It was fortunate that closure of the
abscess speedily ensued, so that straightening of the limb was
effected in the ordinary manner. It became important, how-
ever, to consider the probable cause, in this instance, of so
unusual a circumstance as suppuration. On referring to the
successive stages of the treatment, it was remembered that
during the operation, owing to some uncertainty whether, by
a puncture in the usual situation, the biceps tendon had been
severed, a second puncture in the integuments, near to the
insertion of the tendon where it was more prominently felt,
had been made, and the tendon redivided in that situation.
It appeared not impossible that the portion of tendon included
between the two sections, through receiving too few vessels
from adjacent cellular tissue, may have lost its vitality, and
become a mnecessary cause of disturbance to the neighbour-
hood, and of suppurative inflammation for effecting its exit
from the limb. It was also ascertained, that prior to the
application of extension-apparatus, the assistant had not satis-
fied himself of the cicatrisation of the punctures—a point I
have been accustomed to recommend as worthy of great at-
tention. To whichever of these causes the suppuration may
have been attributable, the practitioner will profit by the
experience afforded by this case, and avoid a second section
of a tendon until the part previously severed may be expected
to have become sufficiently reunited by vaseular medium. An
interval of two or three weeks should therefore be permitted
to elapse. The case will serve as a caution against application
of extension prior to cicatrisation. I have observed that
punctures in the popliteal region rarely unite firmly within
four or five days, probably on account of the abundance of
cellular tissue in this region, and the stretching to which the
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years since, in fifth month of pregnancy she was attacked with erysi-
pelas of the knee, which subsided in a few weeks. A second attack
ensued between seventh and eighth month, abortion took place, and
subsequently copious suppuration in front of the knee and in the
popliteal region. She was confined to bed during a period of eleven
months, On partial recovery of the general health the limb was con-
tracted as at present, being so acutely flexed that the heel almost
touches the nates, as at fig. 8; the condyles are not more prominent
than is natural in the acutely-flexed position of the knee; but the
tibia is rotated outwardly, and the toes everted. The foot cannot
be completely bent, owing to contraction of the gastrocnemii, and
resembles the slighter form of Talipes equinus. General health
tolerably good ; patient never possessed a strong constitution,

April 26. Division of the outer and inner hamstrings effected
this day; and on cicatrisation of the punctures extension commenced
as usual. Great pain and disturbance of sleep, and some derange-
ment of the general health, accompanied the process. The oceur-
rence of menorrhagia required the suspension of the extending pro-
cess. At the expiration of the tenth week the knee was within
25 degrees of the straight line, and the eversion of the foot was
removed ; but as the resistance to complete extension appeared to
have increased, and the elevation of the heel was observed to be
greater, I determined on the propriety of immediate division of the
tendo achillis, instead of deferring it until complete restoration of
the knee, as I had previously intended. I did not consider redivision
of the hamstrings necessary; for as the corresponding muscles had
retracted to a great extent at the first division, I was convinced that,
although the divided extremities were reunited, the resistance to
complete straightening of the joint arose from shortening of the
ligamentous tissues, on interstitial deposit, the result of the inflamma-
tion, and on contraction of the gastrocnemii muscles. The section
of the tendo achillis was effected 5th July, and the extension renewed
the following day; the farther restoration, nevertheless, took place
slowly ; considerable edema of the limb, and derangement of the
general health, occurred,—both very unfavourable for the progress of
the mechanical treatment, requiring during several weeks the free ex-
hibition of quinine, and a liberal allowance of wine and porter, with
full diet. At times the tenderness of the knee appeared so exquisite
that I feared the existence of chronic disease in the synovial mem-
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made on the outside of the ankle, knee, and thigh, and large quan-
tities of pus were thence evacvated. At the end of six months, the
latter part of which was spent in one of the metropolitan hospitals,
the alarming train of symptoms was finally arrested by the closing
of the abscesses. Attempts, by mechanical treatment, were then
made, to relieve the contraction which ensued during the cicatrisa-
tion of the abscesses, and the long and necessary confinement. When
discharged from the hospital, eight months having elapsed since the
commencement of his sufferings, the contraction was partly removed,
to the extent that in the erect posture he could almost touch the
eround with the toe. He persevered in the use of the mechanical
apparatus five months longer, and succeeded to a considerable extent
in straightening the limb; but when the apparatus was removed (to
use his own words), *“in less than an hour the limb relapsed as bad
as before.” He states further, that to the present time he has “ con-
tinued on crutches, in great pain and misery.”

At present the knee is bent to an acute angle (see fig. 8, p. 45),
and the foot is slightly extended. On endeavouring to straighten
the limb with the hand, very powerful resistance is experienced from
contraction of the flexor muscles of the thigh. The intimate ad-
hesion of the whole of the tissues surrounding the articulation, and
the contracted state of the extensor muscles of the knee, from the
fixed position in which they have long remained, equally prevent any
garther flexion of the joint. The existence of the slightest motion
between the articular surfaces, or of the patella, is with the utmost
difficulty distinguishable. The gastrocnemii oppose flexion of the
ankle. The calf of the leg is somewhat wasted; but the posterior
muscles of the thigh are strongly developed, and their tendons very
prominent. The relation of the articular surfaces of the knee does
not at first view appear incorrect, but an accurate examination shews
that the patella, although movable, is situated on the outer condyle,
and that the shaft of the tibia is rotated outwardly on its long axis.

Aug. 25, 1840. Assisted by Dr. Elliott, of Denmark Hill, and
My, Tamplin, I divided biceps eruris, semi-membranosus and semi-
tendinosus muscles, and a large portion of the thickened fascia
lata on external surface of the joint. At this operation he (to use
his own words) * suffered but little, the pain not exceeding that of
bleeding.” The wounds were dressed in the usual manner, and the
patient desired to keep the limb quiet on the outer side.
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manipulations used for the purpose of reproducing motion in the
joint, which was now nearly stiff in the extended position.

Oct. 27. The limb has swollen considerably and been more
painful since the removal of the apparatus. There is much tender-
ness in the joint and sensation of weakness when motion is attempted.
He stands well on the foot and heel, and believes he could, if per-
mitted, walk without assistance.

Nov. 4. Tumefaction has subsided, and the only uneasiness re-
maining when the limb is at rest arises from a strong sensation of
¢ red hot pins in all the nerves,” requiring him to rise and walk at
night to obtain relief.* This uneasy sensation is strongest in the
foot and heel, and increased when accidentally touched. Recom-
mended to remove the apparatus and employ frictions twice a-day.

Nov. 11. At his visit of this day he has made the following
remark :— The sensation of hot pins, &c., increases as I feel more
and more the use of the muscles.” He is now commencing to exer-
cise the limb, walking with assistance of sticks instead of crutches.

® The cause of this sensation is an important subject of inquiry. It obviously
depended on injury to the sacro-sciatic nerve, resulting from too rapid straighten-
ing of the limb. The fact suggests, therefore, the propriety of conducting exten-
sion slowly in cases of extreme contraction. 1 have been twice consulted in cases
that had been operated by practitioners who, either from too great bolduess in
the performance of the operation, or from imperfect acquaintance with the ana-
tomical relation of the biceps tendon to the surrounding structures, had severed
the peroneal nerve. Immediate paralysis of the anterior and external parts of the
leg and foot had ensued. 1 have watched one of these cases nearly three years;
sensation and volition have gradually returned, and will probably be completely
restored. An event so untoward was calculated to have destroyed the patients’
confidence in the value of temotomy. It may always be avoided by studiously
keeping the edge of the tenotome close to the tendon to be severed. In some of
my earliest cases of knee ankylosis, of which Case XXTI. was an instance, | was
induced, owing to the obscurity in the anatomical relation of the parts consequent
on numerous cieatrices in the ham, not to resort to the subcutaneous section, but
after exposing the tendons and passing a director beneath, divided them under
the eye; so that it cannot be premised that in Case XXII. any nerve was severed.
Moreover, in Case XXII. the formication did not occur until upwards of nine
weeks after the operation, by which time the sacro-sciatic trunk became insup-
portably stretched. I have had ample experience of the impropriety of dividing
tendons by exposure under any circumstances, whereas by subcutaneous puncture
in thousands of instances in which I have performed it, or in which it has been
effected under my direction, I have never witnessed the slightest subsequent
inflammation or constitutional disturbance.

dn ——

|







124 ON ANKYLOSIS,

have excluded from the table the more easily remediable
cases of knee-confracture induced by spasm, paralysis, burns,
&e., as these do not fall within my definition of ankylosis.*
The results of the application of tenotomy to knee-ankylosis
will, as shewn by these cases, bear comparison with the
results of therapeutics applied to an equal number of any
other diseased conditions incidental to the human frame. In
no case did the operation aggravate the patient’s condition,
in no case did it fail to afford relief; in two, which were the
least benefited, locomotion was, in the one (Case VIIL.),
effected with greatly diminished fatigue; in the other (Case
IX.), the patient, who had been unable to walk since occur-
rence of the ankylosis, was rendered able to do so without
assistance even of a cane. In the remaining fourteen cases,
some acquired a greater degree of mobility and a more perfect
joint than others; all were enabled to walk, unaided by crutch
or stick, and the younger individuals with scarcely a trace of
lameness, Although an observer, critically conversant with
the elegance, flexibility, and strength characteristic of the
movements of this part of the frame in the normal condition,
might not fail to perceive some defect in the attitude or gait
of these fourteen former subjects of knee-ankylosis, their
condition so nearly approached the normal state, that I shall
venture to designate them cured.{

period discovered the source of error in diagnosis described page 27. Tenotomy
was successful in relieving false ankylosis of the opposite ankle of this patient.

* The only other case of false ankylosis excluded is one formerly related in
my Treatise on Club-Fool and analogous Distordions, 1st edition, 1839,

+ The term eure is commonly employed by physicians and surgeons in a
relative and not in the absolute signification. How rarely the condition of in-
dividuals justly said to be cured of inflammation or disease of any organ will
bear a comparison with that of individuals who have never been the subjects of
disease! The cured condition is relative to the previously diseased state; and the
value of the medical or surgical treatment is determined, not by comparison of
the cured individual with those who have never suffered, but with his previous

condition. The cure, in the ordinary point of view, is the restoration of the
structure and function of an organ to that condition which enables the individual
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to the bones, and the remainder being already contracted to their
Fig. 31.% fullest extent. The entire extremity,

owing to the fixed straight position of
the foot, is rendered longer than that
of the opposite side. The tibia and
fibula, however, from the long con-
tinuance of the secrofulous disease, not
having kept pace in growth with those
of the opposite limb, are about one
inch shorter, and consequently dimi-
nish to that extent the excess in length
of the affected extremity. This, in
addition to the studious efforts of the
patient to conceal her deformity, by
walking leisurely, and as much as
possible upon the toes of the sound
leg, renders the lameness less than
that which usually results from a de-
formity so considerable. She cannot
stand or walk for any great length
of time, particularly if the pavement
be sloping or uneven, without much
pain and fatigue. She is urgent for
the performance of an operation,
which has succeeded in the case of an
acquaintance, also one of my patients,
whose deformity was of twenty-five
years’ standing, The non-existence
e of true ankylosis of the joint is evident
The latfﬂs ¢ @ indicate the tense from the lateral motion given to the
tendo achillis; p #, posterial astragalus and tarsus by alternately

 tibial tendon ; A, the heel ele-  paying the toes inwards and out-
vated to the utmost.

e T AT R i

wards.

Sept. 7. Divided the tendo achillis. I punctured the skin on
the inmer side of the limb, opposite to the part where the tendon
was least engaged by the adhesions, and as far from the anterior

* This figure illustrated another case in the saume treatise ; but as it perfectly
resembles the cast of the foot here deseribed, 1 have availed myself of it on the

present occasion.
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On the eighteenth day after the division of the tendo achillis, all
swelling having subsided, [ was enabled to satisfy myself of the pre-
cise state of the parts. No adhesion of the peronei tendons at the
cicatrix was present; for on moving the ankle-joint as far as the
deformity would admit, I found that they were rendered, both above
and below the cicatrix, alternately tense and lax. The cicatrix was
still slightly cedematous and red, accompanied with a sensation of
pain on attempting to press the toes upwards, ranging from the
cicatrix to the posterior extremity of the os caleis, By eareful mani-
pulation I discovered what I believed to be a firm band, passing from
the os caleis, or from the inferior portion of the divided tendo achil-
lis, to this cicatrix of the fibula. Pain was felt in the direction of
this band on pressure, and also on endeavouring to force the toes
upwards.

My friend Mr. Herring of Sun Street, who attended the case
with me, coincided in the opinion that this fibrous band constituted
the impediment to bending the joint; I therefore determined to
divide it between the cicatrix and its connexion with the lower part
of the tendon, which was effected after the manner of dividing the
tendo achillis, with the exception of the introduction of the knife
on the outside of the limb. The wound at the part healed the
second day ; but a minute puncture, made by the curved point of the
knife in the posterior median line, cicatrised a day or two later.
Stromeyer’s foot-board was then immediately re-applied, and the
same degree of extension which had previously produced great pain
and uneasiness was now borne with comparative ease. The heel
gradually descended, and on October 9th, fourteen days after the
second operation, she was able to put the heel and entire sole to the
ground, which had not been done for twenty years. A lighter mo-
dification of the apparatus was subsequently worn for three weeks,
to support the joint when walking, and (although the foot had now
acquired to the eye of a cursory observer a perfectly natural form) to
endeavour to bend the ankle beyond a right angle with the leg, and
thus obtain the full extent of natural motion. This instrument did
not occasion the slightest uneasiness; on the contrary, it proved a
source of ease; for when the foot was allowed to hang unsupported,
she felt, as is usually the case for a short time after the operation,
pain from motion of the recently elongated ligaments of the joint.
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situation where the tendon was divided is not indicated by depression
or enlargement ; she can voluntarily contract the gastrocnemii, and,
assisted by the other posterior muscles, elevate the heel; the action
of the peronei in drawing the toes outwards is perfect; and she can
also, by means of the tibialis anticus and other anterior muscles,
bend the ankle-joint perfectly.

Jan. 1, 1838, At the present time she is able to walk or dance
as if the limb had never been ankylosed.

May 1843. The cure is permanent; Mr. Herring has repeatedly
informed me that the lady does not retain a trace of lameness even
after considerable exertion.

Remarks.—The indications of cure in this case were, to
divide the tendo achillis, and to obtain, by gradual stretehing
with the appropriate apparatus, the full natural extent of
motion of the ankle=joint. A difficulty presented itself, arising
from the lowest cicatrix—uniting the skin, bones, and tendo
achillis—approaching closely to the insertion of the latter
into the os caleis; and also from the distance between the
anterior surface of the tendon and the back of the ankle-
joint (occupied n a healthy limb by yielding cellular tissue)
appearing, from thickening and induration around the tendon,
to be filled up by a dense mass of organised lymph, which
denoted the former situation of an abscess. It was necessary
to avoid injuring the bursa at the insertion of the tendo
achillis, and appeared objectionable to traverse the old cica-
trices in the course of the operation. But being convinced
that the greater portion of the obstacles to bending the joint
would be overcome by division of the large and inelastic tendo
achillis, with as much of the subjacent indurated cellular
tissue as might be reached with safety to the tibial nerve and
vessels (unless that left undivided were completely fibro-car-
ti]agilmus), I did not hesitate to undertake the treatment of
this case on the same principles I have recommended in the
treatment of club-foot.

The prompt recovery in this case of the power of volition

i
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the heel so that the entire sole was applied to the ground ; but flexion
of ankle beyond 90° could not be obtained. It then became ob-
vious that the remaining resistance depended on the changes in form
of the articular surfaces. I was strengthened in this opinion by
the history of the case furnished me by Mr. Wood, and by the evi-
dence of previous disease of the tibia and fibula, the former of these
bones being, in its whole length, in a sequestered condition. 'The
patient’s state being so greatly ameliorated that he could walk with
comfort and almost entirely free from lameness, it was undesirable
to risk disturbance of the reparatory processes going on in the limb
by longer continuance of mechanical extension. I was, notwith-
standing, disappointed in having been unable to restore complete
flexion.

CASE XXV.

FALSE ANKYLOSIS OF THE ANKLE IN THE EXTENDED POSITION.

Jury 27, 1837. Miss * * *, wtat. 24, the daughter of a medical
friend, informs me that a disease attacked her right leg nearly nine
years since, which at first was supposed to arise from rheumatic
inflammation. It continued for four years, during which period
numerous abscesses were formed in different parts of the back and
outer side of the leg, from several of which large pieces of bone were
emoved. When the wounds had entirely healed, and she had re-
gained strength, she found herself unable to touch the ground with
more than the front part of the foot (see fig. 32), the heel having
been drawn up to the extent of two inches and a half. The action
of walking was consequently very difficult. This has throughout
continued, great fatigue and profuse perspiration resulting from
trifling exercise. Her medical attendant had placed her under the
care of a mechanist of repute, who undertook, by means of appro-
priate apparatus, to overcome the contraction of the calf, and gradu-
ally to force the toes upwards and the heel downwards. This plan
had been perseveringly continued to the present time by the almost
daily attendance of the mechanist, without the production of further
lenefit than the prevention of any aggravation of the contraction.
The patient does not touch the ground equally with the ball of
the great and little toes, but chiefly treads on the latter, from the
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7th day after section. Extension has been slowly carried on,
without pain or inconvenience to the patient, except from the pres-
sure of the apparatus against one of the corns covering that part of
the sole on which she formerly trod. A friend of the patient this
morning undertook to remove the projecting part of the corn which
occasioned the pain, in doing which he unfortunately wounded the
cutis. This trifling accident has occurred very inopportunely, as the
tenderness that may result may interfere with the perseverance in
the necessary use of the apparatus.

10th day. The apparatus has been continually worn, but the in-
flammation around the corn required the application of poultices,
and prevented the progress of the extension. The pain is subsiding,
and the wound made in cutting the corn has healed. The extension
can now be confinued.

11th day. Patient has complained of pain in that part of the
foot covered with corns; indeed, so greatly did she suffer, that, in
order to produce a more equable distribution of the pressure of the
foot-board over the entire sole, I have placed beneath the foot a tem-
porary air-cushion.* Complete relief from the soreness and pain
succeeded the application of this contrivance, and a greater pressure
than I considered necessary for the gradual forcing upwards of the
toes occasioned no inconvenience ; in short, she felt more comfort-
able when wearing the foot-board than without it, the elastic uni-
form pressure against the entire sole having at once relieved the
burning pain of the inflamed skin surrounding the corns.

16th day. I have this day removed the apparatus, and allowed
the patient to walk across the apartment without support, the entire
sole and heel now touching the ground. I have advised reapplication
of apparatus, with the intention of bending the ankle so that the foot
may form the proper angle with the leg. )

29d day. Flexion is obtained to the extent requisite to ensure
perfect walking hereafter. 1 have applied a light instrument, which
combines the perpendicular elastic springs of the Scarpa shoe with a
certainty of bending the joint to the natural extent by means of a
screw acting as a lever against the spring (see Treatise on Club-foot).

# This was prepared by introducing portions of the intestine of a bullock
within each other, tying them firmly at one end, and properly securing them after
inflation. 1 doubled the intestine to prevent its stretching, whereby it might
have become too flaccid, or burst from the pressure.
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extends an inch farther forwards, in consequence of the flattening of
the tarsal arch.

May 1843, During the last five years I have occasionally ex-
amined this patient : the cure continues perfect.

CASE XXVI.

FALEE ANKYLOSIS OF ANKLE, FROM CONTUSION A.N'I:J FRACTURE.

Section of T. achillis, and of peroneus longus and brevis, flexor fongus
pollicis, and fascia plantaris.

A rapy, ®t. 56, consulted me, Aug. 1840, on account of a contracted
ankle, so perfectly similar in external configuration to fig. 32, that
it is unnecessary further to describe the appearance of the limb. The
history I received was, that she was thrown from her carriage fourteen
years previously, and sustained considerable contusion of the ankle-
joint. Severe inflammation ensued, the limb remaining tumefied
during many weeks. On minute examination of the bones, some
irregularity of the surface of the lower portion of fibula was dis-
covered, from which the existence of previous fracture of this bone
was inferred. The leg was for a considerable time supported by
splints, During this period of inactivity of the muscles, those on
the posterior surface of the limb obtained an undue preponderance;
so that on attempting to walk, the heel was incapable of application
to the ground. Frictions, manipulations, and the use of apparatus
calculated to effect depression of the heel, were for three years sedu-
lously persevered with, but in vain: the heel was but little depressed.
Gradually the toes became inverted. The position of the foot, and
areat tension of the T. achillis, indicated the principal dependence of
the lameness on contraction of the gastrocnemii; and consequently,
with the hope of effecting so much restoration as would enable this
lady to tread flatly and firmly, I advised section of T. achillis. I
was satisfied that her condition could not be aggravated; and as
she was unable to walk without great claudication, or stand many
minutes without suffering and fatigue, I was sanguine of affording
considerable benefit. The principal cause of suffering resulted

ol
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presses over the ankle-joint. Section of peronei tendons was effected
subeutaneously one inch and a half above point of malleolus externue,
and that of the flexor longus pollicis and plantar fascia in the sole,
succeeded by active manipulations of the foot, directed to obtainment
of increased flexion.

Success attended this proceeding, the pain on anterior and in-
ternal part of ankle was relieved, and three weeks after the section,
patient again quitted London.

During the winter 1842-43, I learned that my patient had visited
on foot many spots she had been unable to reach since the period of
the accident, seventeen years previously; but that she had occasionally
experienced the pain already described on rising to take a second
walk. The position of the foot was unimpaired, and the consequent
firmness and evenness of the gait continued perfect. From the exist-
ence of slight rheumatic pains in other parts of the frame, she was
convinced that the uneasy sensations were referrible to the same
cause,

May 1843. I have recently examined the state of the limb. Po-
sition and flexibility improved since last year. No complaint of pain
in articulation after exercise. The only inconvenience experienced
arises from tenderness of the inferior extremity of the fifth metatarsal
bone, which continues somewhat enlarged, owing to its having for
many years borne the principal weight of the body. The anterior
part of the foot being much expanded in width, as usual when an
individual has for many years trodden on the point of the foot only,
and having observed that the shoemaker was compelling this lady to
wear an improperly narrow shoe on the previously contracted foot,
I recommended a shoe, the sole of which should correspond with
the unusual width of the front of the foot. This simple advice
was perfectly successful in removing the only obstacle to the appa-

rently perfect success of the operation.
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the expiration of three weeks moderate exercise was permitted. The
restoration of the foot was unattended by pain, the only complaint
having been inconvenience at night, from wearing an apparatus.
Within six weeks the position was perfectly natural, the enlarge-
ment of the ankle had disappeared, the natural arch of the sole was
restored, he trod equally on the outer edge of the foot, the heel, and
ball of the great toe. He was then permitted to discontinue the
apparatus during the day, a boot calculated to support the ankle
being substituted. From this time he visited the Orthopeedic In-
stitution as an out-patient, walking daily three or four miles.

At these occasional visits I perceived no tendency to relapse;
he was ordered to discontinue the apparatus at night only, and was
discharged from further attendance.

Aug. 28, 1841. I have this day seen this patient; the foot con-
tinues perfectly straight; patient walks with ease five or six miles
daily, without the slightest uneasiness or fatigue. He has drawn
my attention to the circumstance that the joint, instead of being
stiff, as before the operation, can be voluntarily bent and extended
to the full extent. He also possesses considerable power of inverting
and everting the toes. I have permitted him to use a common boot.

May 1843. The restoration of this case has been permanent and
complete.

CASE XXVIII.

FALEE ANEYLOSIS OF THE TOES AND CONTRACTURE OF THE ANKLE.
Cured by section of tendons of phalanges and T. achillis.

A. B, wt. 28, applied at the Orthopaedic Institution in Oect, 1841,
complaining of inability to walk, in consequence of pain experienced
in the front parts of both feet, and contraction of the toes (see fig. 19,
p. 65) from rheumatism. The account given was, that one year pre-
viously he had been confined for some weeks to bed with rheumatic
fever, which had ** settled” in his feet. On examination, a contracted
condition of the whole of the toes was observed, and tumefaction of
the ball of each foot. The constant and principal seat of pain was
that part of the foot corresponding to the metatarsal articulations of
the whole of the toes. The patient was anxious for the perform-
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toes could not be extended without tenotomy. The whole of the
flexor and extensor tendons of each foot were severed by subcuta-
neous operation. The punctures united within three days, and
straightening of the toes was readily permitted. The eighth day
after the operation, the pain formerly experienced had entirely sub-
sided, and patient commenced exercise. The improvement was so
rapid, and the relief so complete, that at the expiration of three
weeks from last operation he was discharged from further treatment.

CASE XXIX.

CONTRACTED TOE FROM WEARING IMPROPER SHOES, FALSE ANKYLOSIS,
Cured by section of flexor tendon.

Fepruary 1840. Miss * * *, wt, 20, complains of inability to walk
without pain, in consequence of contracted state of the second toe of
the right foot, as at a, fig. 20, page 66. The affected articulation
is in a state of incomplete ankylosis, in addition to contraction of
the flexor tendon; the summit of the joint is enlarged, and almost
immovable. The corresponding toe of the left foot is similarly af-
fected, but in a slighter degree; it habitually assumes the contracted
position, but may be straightened by slight pressure. The pain ex-
perienced in the right arises from the causes described page 69.
Section of flexor tendon of the right was effected ; the toe admitted
of immediate straightening, and was lightly bandaged on a small
splint. Exercise was permitted after one day’s entire rest. Three
days later the bandage was removed, and the puncture observed to
be cicatrised, and the toe perfectly straight.

A whalebone splint was recommended to be constantly worn be-
neath the inferior surface of the phalanx for the space of a few
weeks, and the use of a shoe sufficiently large to permit the proper
juxtaposition of the toes was urgently enjoined.

May 1843. I have since frequently seen this lady: the relief has
been permanent.

Remarks.—1 have been consulted by many individuals
similarly affected, principally of the fair sex. A person not
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position, and of the second phalanx in the extended position, as
at fig. 22, p. 68. Each of the articulations of the great toe are
exquisitely painful and rigid; the entire inner margin of foot is
elevated, obviously in order to avoid pressure on the great toe.
This elevation of inner margin is, however, no longer voluntary
and therefore temporary, but constant, and cannot be removed on
raising foot from the ground, or by pressure with the hands. It is
apparent that originally long-continued voluntary effort to raise the
inner margin has at length induced permanent contraction and
rigidity of the anterior and posterior tibial muscles; so that were
section of the long flexor muscle of great toe effected, the toe might
be straightened, but patient would be unable to tread flatly. This
opinion is corroborated by the circumstance that the flexor and
extensor tendons of the great toe have already been divided (two
years since) by an eminent surgeon without benefit. With these
considerations I divided the long flexor and abductor muscles of the
great toe, and the tendons of ant. tib. and post. tibial muscles.
Straightening of great toe was effected by bandaging to a firm
splint; and patient was directed to wear a boot furnished on its
exterior with a perpendicular spring, to cause him to tread on inner
margin, as in the treatment of T. varus. Within two months
patient walked perfectly well, and is now relieved from pain and
lameness of upwards of twenty years’ duration.

CASE XXXI.

FALSE ANEYLOSIS OF ELBOW FROM FRACTURE.
Section of biceps flexor cubiti.

Marcn 1843, I was consulted by Mr. Neville of Croydon in the
case of a boy aged 11, who had two years previously suffered
fracture of the humerus, extending probably into the elbow-
joint; he had been out-patient of a metropolitan hospital. The
limb had been necessarily placed for a considerable period on a
flexed splint, and union had ensued. It is doubtful whether passive
movements of the articulation were subsequently resorted to with
sufficient perseverance, especially as the boy has, during the last

JL







I'm 8vo, with Forty-one finlshed Wood-Engravings, price 12s. cloth boards,

A TREATISE on the NATURE of CLUB-FOOT and ANALOGOUS

DISTORTIONS ; including their Trentment, both with and without Burgical Operation. Tlustrated
by a Beries of Cases and numerous Practical Instructions,

By W. J. LITTLE, M.D.
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sesaing both novelty and interest. The drawings

&d throughout the work, exhibiting the relative appearance of the various distortions both before

and after operation, are cleverly executed, and form a very valuable addition to his Treatise."—Rrifisk aud

Foreign Medical Review.

* Dr. Little's Treatise contains a most comprehensive and complete deseription of the causes, varieties,

and treatment of club-=foat."—Fanced.

& Dr. Little's Treatize will be consulted by every operator, and is unguestionably one of the most uscful

hooks of the season."—FLondon Medical Gazelie.

'* This volume altogether is beyond question the best monograph, foreign or English, upon the subject,

containing, as it does, not only the opinions and

actice of Continental writers, but the valuable additions

made by Dr. Little to this branch of soienee.— Fhe Medical Times.
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Medico-Chirurgical Review,

‘¢ It only remains for us {0 express our good opinion of the manner in which Dr. Little has performed his
His book will prove a very useful one, and we recommend it in strong terms to the profession.”—

@ ontents.

INTRODUCTION.

Summany of opinions entertained respecting the
morbid anatomy of Club-foot or Talipes ; necessity
of the study of the sabject in infantile cases ; classi-
fication of opinions, page ix. Glisson, Camper, Blu-
menbach, Naumburg, Wanzel, Briickner, Scarpa,
Jiirg, Clossins, Colles, Mackeever, Palletta, Delpech,
Cruveilhier, Lil, Tourtual, reviewed and compared
with the opinions of the author, x-xviii. Summary
of the investigationg into the ecanses of Talipes;
Hippocrates, Glisson, Camper, B. Bell, Duverney,
Boyer, Scarpa, Jirg, Rudolphi, Delpech, Craveil-
hier, Tonrtual, P. von Walther, Btromeyer; analogy
aof Club-hand, xix=xlvi. Little improvement in treat-
ment from Hippocrates until the latter part of the
last century ; discovery of an operation for the cure
of Talipes by Thilenins ; methods of operation sub-
gequently adopted by Sarterius, Michilis, Delpech ;
rules laid down by Delpech; importance of the re-
introduction of the operation by Stromeyer; desorip=
tion of his manner of dividing tendons in general,
and the principles which he recommends; frequent
repetition of the operation since Stromeyer ; few im-
provements since effected in the treatment; estimate
of the labours of 8tromeyer, xlvii-lxii.

ON CLUB-FOOT AND ANALOGOUS
DISTORTIONS.

Definition of the varieties of Club-foot—Talipes
equinus, Talipes varus, and Talipes valgus, page 2.
Symptoms of T. equinus, 3. Symptoms of T. varus,
3. Symptoms of T. valpus, 4. General condition
of the limb, and mode of progression in Talipes, 7.
Complication, 8-10. Morbid anatomy of Talipes,
11-14. Pathology of Talipes; monstrosity; arrét de
développement ; influence of the imagination of the
mother on the production of congenital Club-foot ;
influenece of external injury on the frtus: existence
of non-cangenital Club-foot ; origin during the pro-
pess of dentition ; produstion from paralysis, or from
spasm ; hysterical Talipes ; disturbance of the reflex
functions of the nervous system; analogous eon-
traction in the hand=—Club-hand ; contraction in tho
leg from abscesses, and sloughing; from lomg-con-
tinued confinement ; from ascidental rupture of the
tendo Achillis: simultaneous existence of deformity
in the hands and feet ; co-existence with strabismus
and psellismus, 15-25. Treatment of Talipes, me-
dical, surgical, and meehanical, 26, 27, Division of
contracted tendons; rinciples followed by Stro-
meyer, 28, Explanation of the safety of dividing
large tendons, 28 Manner of dividing the tendo
Achillis commonly pursued by the author, 30. Di-
vision of the tendons of posterior tibial, anterior
tibial, and flexor longus pollicis museles, 31. ; The
extension foot-hoard of Stromeyer, 32, Searpa's in-

strument, as modified by Stromeyer and the anthor,
34. ‘Treatment after operation, 35. :I!qun.tul for
T. valgus, 37. Length of time occupied in the cire

of Talipes, 38.
APPENDIX.

Case [.—Non-congenital Talipes equinus, from
paralysis of the anterior tibial muscle ; consequent
eontragtion of the gastrocnemii, and other posterior
museles of the leg, from absence of the action of
their antagonists for fourteen yvears., Cured by di-
viaion of tendo Achillis, 40-44.

Remarks,—Cause of the disproportionate breadth
of the front-part of the foot ; cause of the twitching
sensations in the gastrocnemii after operation, 45.
Necessity of support to the ankle; mode of reme-
dying unnatural arch of the tarsus, 45.

Case II.—Congenital Talipes equinus, from spas-
modic contraction of muscles of the ealf, of fourteen
years' duration. Cured by division of tendo Achilliz,
4i=561.

Remarks—Comparison of congenital T. equinus
with the non-congenital form, 52. Structural short-
ening; co-existence of contraction in posterior tibial
anel long flexor muscles of the toes, with that of
gastrocnemii ; necessity of studying these distor-
tions in their physiological and pathological rela-
tion, and not solely in a mechanical point of view,
53. Relative difficulty experienced in effecting me-
chanical elongation of spasmoidic contraction ; spas-
modie eontraction combined with structural short-
ening; contraction from paralysis of antagonists,
whether combined with structural shortening or not,
54, Atrophy and adipese degeneration of muscular
fitre, 55. Recovery of power in the divided muscles;
explanation, 56,

ase T11.—Non-congenital T. equinus, from para-
lysis. Cured by division of the tendo Achillis, 57-63.

Remarks.—Indications of cure, 64. Necessity of
great attention during the mechanical part of the
cure; propriety of mechanieal support to the limb
greater when the distortion has arisen from para-
lysis, 65. Cessation of symptomatic elevation of
pelvis and curvature of spine after the aperation, 66.

Case IV.—Non-congenital T, equinus, from pa-
ralysis. Cure of the deformity by division of tendo
Achillis, after having existed twenty-nine years,
67, G8. 1

Remarks.—Removal of deformity sometimes more
easily effected than the cure of lameness, 69. De-
formity resulting from paralysis gradually super-
venes ; explanation of the ocenrrence of deformity,
in consequence of paralysis; distortion takes place
townrds that side where the greater mass of muscles
is sltusted, 70, Manner of ]{mwnﬂqg the occur-
rence of deformity when paralysis exists, 71. Ap-
plieation of mechanieal instruments does nol neces-
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Conge-
both limbs, from the same
Cured by division of the

CaseE XIX.—Talipes varus congenitus,
nital Club-foot nl'l'entﬁ

causs as Case XVIII.
Achilles tendons, 18,

Case XX, —Talipes varus acquisiius,  Distortion
of both fect, resembling in extermal appearance con-

mital Club-foot, produced in the left foot by para-

ysis of the anterior muscles of the leg, and in the
right by spasmoedic contraction of the posterior
muscles. The deformity eured by division of the
Achilles tendons, 1940,

Remarks on Cases XVIIL, XIX., XX.; their ox-
ternal resemblance, althoongh affording instances of
T. varus varying in its nature in three respects, 102 ;
carliness of the st of embryo development at
which Talipes is produced, 193. Doubts of the pro-
duction of congenital Talipes from paralysis.

CAsE J{Xl.—Tali?ea varus acquisitus. Non.con-
genital distortion (Club-foot) from permanent spas-
medic eontraction of the extensors and adductors of
the left foot; similar aberration in certain muscles
of the left arm. Cure of the defornity of the foot by
division of the tendo Achillis, 1594,

Hemarks.—Comparison of the state of the foot
both before and after the cure of the distortion, 198.

Case XXI[.—Talipes varus acquisitus. Distor-
tion mesembling the highest ¢ of congenital
Club-foot, arising from nen-congenital permanent
extension of the ankle-joint; the remote eause be-
ing paralysis of the anterior muscles of the leg, and
the proximate eanse permanent contraction of the
gastrocnemil and other posterior muscles from the
absence of antagonists. Cured by division of the
tendo Achillis only, 200. }

Remarks—Reasons for performance of division
of tendo Achillis only, 206. The state of volition
aftar the operation considered ; deseription of a si-
milar case successfully operated, 207. Influence of
the act of walking in auvgmenting distortion; great
degree of atrophy resulting from paralysis, 208.

Case XX[II.—Talipes varus congenitus. Con-
genital Club-foot of the highest degree of deformity.
Cured by division of the tendo Achillis and tendons
of the anterior and posterior tibial muscles, 209,
Description of an apparatus oceasionally applicable
in the reduction of the severest grade of T. varus,
2138,

Remarks.—Reasons for undertaking the treat-
mment of 50 severe a case, 218, Comparison between
the foot after removal of severe Talipes and a sound
foot, 214. :

Casg XXIV.—Talipes varus acquisitus of the
loft side, with paralysis of the right. Permancnt
spasmodic contraction of the gastrocnemii, tibialis
anticus, and tibialis posticus muscles of the left leg;
partial paralysis of motion in the muscles ol the
right hip and thigh, with complete paralysis of
those of the leg and foot.  Division of the left tendo
Achillis and tendons of the tibialis posticus and
tibialis anticus muscles, 220, .

Remarks—Froduction of congenital Talipes illus-
trated by the non-congenital affuction, 223. Nature
of the morbid condition of the medulla spinalis in-
vestigated, 224, Inquiry into the eauses of para-
lysis being sometimes not followed by distortion,
#25. Consideration whether spasmodic contraction
of the anterior tibial muscle can conjointly exist
with that of the gastrocnemii, 225, Explanation of
the manner in which spasmodic contraction of the
anterior tibial muscle influences the form of the foot,
234,

Case XXV.—Talipes varus acquisitus (hysteri-
ens). Non-congenital distortion (Club-foot) of the
right sfde, from spasmodic contraction of the an-
terior and posterior tibial muscles, the gastrocnemii
and flexors of the toes, in conjunction with numer-
ous symptems of hysteria.  The distortion eured by
the administration of sesquicarbonate of iron, 225,

Remarks.— Reasons lor resorting - to medical
treatment In preference to surgical operation, 243,
Similar case eperated, 233, Third case ol hygterical
contracture affecting the knee, 2.

Case XXVI.—Talipes varus acquisitus, Tem-

porary distortion of the right foot, from spasm of
the gastroenemii and posterfor tibial muscles, ocenr-
ring during an attack of spasmodic eroup, combined
with o similar affection of both hands. Cured with-
out operation, 284,

Remarks—Importanee of this ease by illdstration
of the analogy with spasmodie affections of other
parts of the body, 230, Origin of the distortion con-
sidercd ; explanation of the treatment, 287,

Case XX VIL—Congenital spasmodie elevation of
the heels, combined with some rigidity of the knee
and hip-joints, arising from abnormal contraction of
the muscles of the lower extremities ; similar con-
traction in other parts of the body. Cored without
operation, 238,

Hemarks.—Co-existence of contraction in flexors
and extensors, 240.

Cask XX VIIL.—Congenital Talipes valgus of the
right foot, from contraction of the peronei, anterior
tibial, and gastrocnemil muscles. Cured by division
of the tendons of the peronei and gastroememii
muscles, 241,

Remarks.—Greater care requisite after the cure of
T. valgus to prevent relapse, than after T. equinus
and T. varus; reasons for not performing division
of tendon of anterior tibial muscle; cause of the
msiun of the gastrocnemii, and reazons for division,

Case XXTH.—Paralysis of the lower extremities
unaccompanied with distortion, 245,

Remarks,—Reasons for intmducingma CARE; Th-
certainty in prognosis of pamlrals in children, 246.

Case XXX —Non-congenital Talipes equinus,
from contraction of gastrocnemii from partial para-
lysis of their antagonists. Cured without operation,
48,

HRemarks—Dependence on irritation of worms in
alimentary canal, combined with morbid sensibility
of the mueons memhbrane.

Case XXXI.—Non-congenital Talipes equinus in
both feet, from spasmodic contraction of the gastro-
cnemii muscles ; similar affection of the musclés con-
cerned in the articulation of sounds, 250.

Case XXXTI.—Congenital distortion of the right
foot, from contraction of the gastroenemil. Cured
by the ﬁFPlicaﬁnn of mechanical instroments, 2532,

CasgE XX XIII.—Intermittent spasmodic contrae-
tion of the left leg, occurring on contact of the sole
with the ground, supposed to have been gmducﬂl
by an injury to the limb from accident. Cured by
division of the tendo Achillis, 254. L

Remarks.—Case interesting in physiological and
pathological points of ¥iew ; comparison with other
spasmaodio affections of the system ; probable exist-
ence of refer connexion between gastrocnemil mus-
eles and cutis of the sole; nature and cause of the
lesion in the nervous system; occurrence of similar
cases, 256, ; i

Caze XXXIV.—Non-congenital Talipes equinus
from contraction of the gastrocnemii and other
muscles on the posterior aspect of the right leg,
converied by eonstant exereise into o deformity re-
sembling in external appearance T. varus originat-
ing from paralysis. Cured by division of the tendo
Achillis and subsequent mechanical extension, after
the distortion had existed forfy-sight years, 258

Remarks,—Advanced age no obstacle to the per-
formance of division of tendons, 262,

Case XXX V.—Talipes caleancus. Distortion of
the left foot from contraction of the tibialis anticus
and extensores digitorum muscles, 263,

Remarks,—Talipes calcaneus constitutes a fourth
gpeeies of Talipes; on the methed of cure adopted,
255.

CasE XXX VI.—Contracture or ﬁarﬂnl ankylosis
of the knee-joint from white swelling. Cured by
division of the tendons of the ham-stting muscles.
Considerations prior to undertaking the treatment
by surgical operation ; differenee between the con-
dition of the contracted muscles of the thigh and
that of the gastrognemii; mede of performing the
operation, 266, L

wl'hir:ri[lliun of knives for division of tendons, 257
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