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2 ORTHOPEDIC SURGERY

bly arising from the layer of non-tuberculous granulation tissue which
grows into and replaces the tuberculous material. Caseous material
is largely absorbed, and the inspissated remainder is replaced by fibrous
tissue or is calcified and encapsulated. Fibrous, cartilaginous, or bony
ankylosis may result from the process of repair.

It is most important to note that the process of repair may be
incomplete, and that small areas of tuberculous material encapsulated
by fibrous tissue may persist for a long time and under certain condi-
tions (i.e., trauma, or imperfect hygiene) may become active and

Fic. r.—Tuberculous Epiphysis. Vertical section through the head of the radius. a, Shaft of
radius; b, epiphyseal cartilage: ¢, epiphysis; d, joint surface; cartilage; e, tuberculous
primary focus; f, perforation of joint cartilage amd infection of jc-:'t:t;. &, tuberculois
“ pannus " extending over joint cartilage. (Nichols.)

cause a recurrence of the disease. Or the repair may be complete
and the previously inflamed tissue be converted into cicatricial bone—
usually more firm than the original structure.

While synovial tuberculosis undoubtedly exists as a primary affec-
tion, in a large majority of cases of tuberculous arthritis the affection
arises in the bone.

Cold Abscesses.—If the tuberculous process in the bone reaches
the surrounding tissues by perforation of the cortex and periosteum
or by rupture of the joint capsule, an abscess is likely to occur. The
area of tuberculous softening in the periarticular tissues is formed by
the coalescence and caseation of tubercles. Surrounding the softened
area is a layer of tuberculous tissue, about which is another layer of
cedematous and vascular granulation tissue. This process may extend
until a large cavity has been formed.
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The contents of these abscesses are composed of caseous material
from the degeneration of the tubercles and exuded serum with necrotic
pieces of bone. In the fluid are polymorphonuclear leucocytes, often
taking up little or no stain on cover slips. Pyogenic organisms are
absent unless present by secondary infection. The fluid may be like
true pus; it may be so thick that it will hardly flow; it may be thin
and watery and contain coagula, or it may
be red or brownish from hemorrhage.
Microscopically tubercle bacilli may be
found in the abscess, but they are to be
identified, even after prolonged search, in
only about one-third of the cases. In such
cases inoculation experiments must be re-
lied upon to establish their presence.

The wall of these abscess cavities 1s
composed of an inner layer of tuberculous
tissue, outside of which is a layer of sec-
ondary inflammatory tissue. The inner
layer may be granular or necrotic and -  Fic. 2—Tumor Albus, Small focus
ulcerated. The abscess extends by periph- in upper epiphysesl: line oF tibiz,

Synovitis of joint, but no tubzor-

eral enlargement in the line of least re- cillons process apact ifrom. focus
3 = 'z E as noted, Death from miliary tu-
sistance. The walls of tuberculous sinuses bereulosis. a, Epiphysis: b, pri

: 2 . mary focus; ¢, shaft. (Nichols.)
consist of an mner layer of tuberculous

tissue, outside of which is a zone of cedematous granulation tissue.

[nstead of forming a “ bone abscess ” the process may result in
the formation of a sequestrum composed of necrotic trabeculz retain-
ing their shape and lying in a cavity in the bone. About the sequestrum
15 a layer of granulation tissue. The sequestrum may take the shape
of a wedge having its base toward the joint, in which case it 1s known
as a ““ bone infaret.”

ETIOLOGY.

Heredity.—That heredity is a factor in causing tuberculous joint
disease has long been claimed. Whether the tuberculous virus can be
directly transmitted as such from father or mother to the offspring
must still be held open to question, but that the surroundings of certain
families weaken the resistance and favor tuberculous invasion appears
not improbable,

Traumatism.—Experimentally it has been shown that trauma to
the joint of a tuberculous animal may cause tuberculous joint disease,















CHAPTER 11
TUBERCULOUS DISEASE OF THE SPINE.

Definition.—Pott’s disease is the name applied to a destructive
pathological process which attacks the bodies of the vertebre. It is
also called caries of the spine and angular curvature.

PATHOLOGY.

Pott’s disease represents the result of a destructive ostitis affecting
the spongy tissue of one or more of the vertebral bodies. This ostitis
1s tuberculous in type and fol-
lows the same course as tuber-
culous ostitis occurring at the
epiphyses of the long bones, as
in hip disease, tumor albus, etc.

The focus of tuberculous
material may either be absorbed
or calcified, or as happens much
more commonly, the ostitis may
increase until it has destroyed
a large part or the whole of a
vertebral body. In its course
of enlargement it may include
portions of bone, the nutrition
of which is cut off by the adja-
cent inflammatory destruction;
which portions necessarily be-
come necrosed, and with case-
ous matter, granulation tissue,
- o : and the preducts of inflamma-
F1c. 3. —Lower Dorzal Region. Oppozitz half of : -

r.;:uchlnl.-n n:h't_-:n:i on knuckle wl‘.iIE: hardening, tion constitute an area [Jf al-

:Nra-l.[nll.:l‘n1E:1;":[I‘-L:ﬁ:ilﬂlrﬁ:d::: 75“11;1.:111:3111IE1L|I~E TF::I'E" ancl {1(:;:'{,‘."&1'{11'3] struc-

Cy il peelipa MRS T e L B

[f this diseased area has be-

come large enough, the vertebral body gradually becomes incapable

of sustaining as much pressure as before. From the peculiar weight-
8
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bearing function of the vertebral column, the pressure upon each
vertebral body is always considerable when the vertebral column 1s
in the erect 1)1':r:-:-iti0n. If one vertebral body i1s becoming excavated, a
point will be reached where it can no longer sustain the weight, but
must give way slowly or suddenly. A forward tilt of the ux:lm!e ver-
tebral column above the seat of disease 1s then inevitable, with a cer-

Fiz. 4—Sagittal Section of the Spine from the oth Dorsal to the 2nd Lumbar. Compression
of cord and abscess.  (Schulthess.)

tain amount of backward angular deformity at the diseased vertebra.
This 1s the mechanism of the production of the knuckle in the back.

This process is limited, as a rule, to the vertebral bodies; the trans-
verse, articular, cr spinous processes are rarely affected secondarily
or primarily, their structure of hard bone apparently protecting them
from tuberculous invasion. The intervertebral cartilage between the
diseased vertebrze becomes disintegrated and disappears.

There may be two or more foci in one vertebra, or the whole body
may be equally affected; the disease may be limited to one spot,
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forming a localized abscess of the bone, or it may extend so as to
involve the adjacent vertebrae. If the disease remains limited to the
centre of the vertebra, but little deformity may result.

In certain cases the formation of tuberculous detritus is a
characteristic of the disease from the first, and in these cases abscesses
are apt to be a conspicuous feature. The
tuberculous pus finds its way, during or
after the destruction of the body of the
vertebra, into the surrounding tissues and
eravitates downward. It appears usually
in the course of the sheath of the psoas
muscle when the disease is situated in the
lower half of the spine, but the site of the
abscess necessarily depends upon the place
of the original disease, and may be in the
mouth—as in retropharyngeal abscess—
in the neck, in the axilla, or in the back,
lungs, abdomen, or groin.  The contents
of such abscess as a rule contain no pyo-
genic bacteria.

Paralysis.—In certain cases menin-
gitis and myelitis are present in the cord
opposite the seat of disease, accompanied
sometimes by what is virtually the de-
struction of the cord at that point. The
paralysis is very rarely caused by direct
pressure of bone, as it is uncommon for
even very marked deformities of the spine
to narrow the spinal canal to any great
extent. Many cases with extreme de-
formity are never paralyzed at all.

In propottion to the extent of the dis-
ease and the number of vertebrz in-

i _ volved, an angular deformity of the spine
F'_f'cﬁ;c_E}!'L:;Efl';’,"L,f:mf‘?:;t'fgﬂ ;f;? may be present to any extent. In severe
At one point marked comstricton cases this angular deformity leads to
very marked. a, Constriction of many secondary pathological changes.
Shss e The shape and capacity of the chest are
necessarily very much altered, and the ribs sometimes sink into the
pelvis. As a result of these changes in chest capa{_:it}'_. hypertrophy
of the heart, often accompanied by valvular disease, 1s common. The
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aorta may be distorted as a result of the deformity. Dwight reports
a case in which its course * might be compared to an S lying on its
side, with the ends bent strengly back to fit around the prominence
of the spine.” Lannelongue found a very marked narrowing of the
calibre of the aorta in many cases. Sometimes it was reduced even
to a mere slit.

OCCURRENCE AND ETIOLOGY.

Sex.—Sex does not appear to be an important factor in causing
Pott's disease, though statistics vary somewhat.

Age.—The disease is more common in childhood,

Localization.—Any of the vertebrae may be attacked, but in vary-
ing frequency.

Although the locations of relative frequency given by different
observers do not agree, it would appear that certain portions of the

Fic. 6.—Attitude of Head in Cervical Pott's Discase.

spine are more liable to attack than certain others, and that the
regions most liable to the disease were those which were the most
exposed to jars or increased pressure; and that the disease would
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this stage, and oftener than not pain is acute and aggravated by
motion. )

Peculiarity of attitude and gait, muscular stiffness, and referred
pain are the most prominent of the earlier f-;'vmpt:n_ua, :ﬁ.m{l they may
be [‘.l!L::Lﬂt before a projection has been noticed. The importance of
recognizing these early symptoms can hardly be overstated, as it is
on an early recognition of the affection that the hope of a ready cure
is to be based.

Attitude—These attitudes necessarily vary according to the point
of the spine attacked. In disease of the upper cervical region, the
most common attitude is that of wry-
neck.

When the disease is in the lower
cervical or upper dorsal region, the chin
is held somewhat raised, suggesting the
position of a seal's head when out of
water. The spinal column below the
point of disease is abnormally straight,
and in some instances curved slightly
forward, while in the lower dorsal
region an exaggerated backward pro-
jection of the spinous processes may
be seen; this projection, due to a com-
pensating curve, 1s sometimes so
marked as to suggest that the disease
has attacked another part of the spine.

In the middle dorsal region the atti-
tude to be noticed most frequently is
an elevation of the shoulders. Tempo-
rarily a slight lateral deviation of the
spine is to be seen.

In the lumbar region, the patients
in the early stage frequently will be
noticed to lean backward, like pregnant
women or adults with large abdomens. Fre. 9.—Lordosis in Lumbar Pott’s
A peculiar position and characteristic e
sidling gait, which is sometimes seen at a comparatively early stage of
the disease in the lower dorsal or lumbar region, is due to a slight
contraction of the psoas and iliacus muscles. In a late stage, when
psoas contraction 1s present, a limitation to the arc of extension of
the thigh on the trunk develops.
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der, with or without pain at the end of the penis. Patients suffering
in this way have been treated for branchitis. pnewmonia, gastritis, -T
CysLItis.

Deformity.—The most characteristic feature of Pott's disease is
the liui'urmilj'—llmi 1s, the projection backward of one or nmore

wrade of Psoas Con- Irg. 13.—Lateral Deviation of Spine in
Diarsal P ase.  HBack wview,

spnous processes. This is occasioned by the destruction of the verte-
bral bodies. The projection 1s primarily of the vertebra first affected,
but tollowing this other vertebra are more or less mvolved, and the
curve increases, with the establishment of secondary curves. The
sharper the projection, as a rule, the more acute 1s the process; but
this rule, however true in the upper dorsal region, has occasional
exceptions n the lower dorsal and upper lumbar regions.

[t 15 most im|!u|'1:l.r]1 o L:-:L'il a record of the :I'.rr-ul'lﬂilr'-. in each
case under observation. This record is most easily taken by a simple
method.
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A strip of sheet lead half an inch wide, ot the quality known to
the dealers as ** four pounds to the foot,” is made straight by pressing
out the curves, and is laid along the spinous processes of the child,
who lies on his face on a flat table without a pillow, with s hands
at his sides and his head turned to
one side. With the fingers the lead
is pressed against the spinous proc-
esses, and when it is removed it 15
stiff enough to keep its shape. The
curve is then drawn upon a piece
of cardboard by means of this lead
strip, placed on its side and used as
a ruler. The cardboard curve is cut
out with scissors and the cencavity
is then applied to the child’s back to
see if it fits accurately. If not, it
should be trimmed with the scissors
until it does. The slightest change in
the outline of the back can then be
detected at any subsequent visit, be-
cause any increase or diminution of
the deformity will cause the card-
hoard cutting to fit the outline of
the back imperfectly.

[f the deformity is left to itself,
its tendency is to increase until a
spontaneous cure results or death en-
sues. In many cases in dorsal Pott’s T i amaa
disease this result 1s reached cnly Pott’s Discase,

after an extensive deformity has oc-

curred. In cervical and lumbar Pectt's disease spontaneous cure 1s
more likely to occur, and, when it occurs, is accompanied by much
less deformity than in the dorsal region.

When this spentaneous cure occurs, the change takes jlace gradu-
ally and does not cause narrowing of the spinal canal. The secondary
curvatures are: in cervical Pott's disease, a dorsal incurvation below
the disease, with a shight lumbar excurvation: in dorsal disease, an
increased hollowing in above and below the gibbosity of the disease; in
lumbar disease, a long curvature with convexity mward above the
disease. The neck becomes shortened and thickened in cervical Pott's
disease; the trunk is shortened in disease of other parts of the spine;
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occasionally there is also in cases of long duration a diminution in
the growth of the whole body, so that adults recovered from Pott's
disease of ordinary severity are of less than average height. An
alteration in the shape of the lower part of the face takes place in
marked dorsal disease, with a facial expression which is characteristic.
Cases in which the deformity is rapidly increasing are, as a rule,
characterized by much pain.

Deformity of the chest is a constant accompaniment of dorsal
Pott's disease. The vertebral column cannot give way and form an

Fig. 15.—Method of Measurement of Deformity in Pott's Disease. Shows lead strip and card-
board tracing. (Children's Hospital Report.)

angular deformity without altering the position of the sternum and
ribs. The deformity 1s usually a thrusting downward and forward
of the sternum with a lateral flattening of the chest. In short, it
results in the formation of a pigeon-breast. There may, however, be
a prominence of the ribs on both sides of the sternum, where a
depression of the sternum i1s seen. Sometimes the pigeon-breast is
the first symptom to attract the attention of the parents, and for that
alone the children are brought to the surgeon.

High Temperature.—(Cases with Pott's disease not infrequently
have an elevation of the temperature in the afternoon. This tem-
perature is diminished or often reduced to normal in cases under bed
treatment. The rise of temperature is from one to three degrees in
average cases and occurs independently of abscesses.

COMPLICATIONS.

Paralysis.—Partial or complete paralysis of the legs is a frequent
complication of Pott’s disease. It may occur in early or late, in mild
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The causes of development of an abscess are the same in I'ott’s
disease as in bone tuberculosis elsewhere. And the most common form
is psoas abscess, so-called from its localization in the region of the
insertion of the psoas muscle.

Abscesses may accumulate in the inguinal region above Poupart’s
licament, simulating hernia. DBetore passing down the sheath of

Frg. 18.—Examination for Psoas Contraction. (Children's Hospital Report.)

the psoas muscle, they may enlarge in the abdominal cavity beneath
the peritoneum, constituting a layer of subperitoneal abscesses. In
time these abscesses descend down the thigh, but they may remain
for a long time large, threatening, abdominal tumors.

A lumbar abscess appears as a swelling in the loin on one side or

the other just outside the quadratus lumborum.

Fig, 1g.—Psoas Abscess,

Abscess in dorsal disease may pass between the ribs and appear
as a tumor on one side of the spine, or the accumulation of pus may
remain in the posterior mediastinum, giving rise to cough and
dyspncea, and may be detected as an area on one side of the spine,
dull to percussion.

Cervical abscess appears as a tumor at the side of the neck, simu-
lating the ordinary deep cervical abscess, or it may appear as a bunch
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at the back of the pharynx, causing difficulty in breathing and swal-
lowing. The latter is known as a retropharyngeal abscess.

Abscesses may exceptionally burst
into the mouth, trachea, bronchi,
mediastinum, cesophagus, or pleura.
They may rupture into the intes-
tines, bladder, vagina, rectum, or
the abdominal cavity:; and one case
1s reported in which spinal abscess
simulated a fistula in ano. Ab-
scesses may also burst into the spinal
canalor the hip-joint. Occasionallythey
burst in the alimentary canal, not
so rarely in the lungs, and excep-
tionally in the peritoneum or larger
vessels.

Abscesses in the lung give rise
to less disturbance than would be
supposed; in reality they present the
rational and physical signs of a low
torm of localized pneumonia, of a
chronic or subacute type.

An abscess may remain stationary
in size and quiescent for a long
time—a condition which may be com-
patible with fair general health. In-
stances are not uncommon in which
adults have been able to attend to
active work and children to play
about, although suffering from large
: cold abscesses.

Fi¢, 0.—Lumbar Abscess; When absorption takes place the

luid contents disappear, and the case-
ous and purulent detritus, if present, in all probability becomes encap-
sulated. This sometimes happens even in large psoas abscesses.

DIAGNOSIS.

The diagnosis is based on physical signs:
These are:
1. Stiffness of the spine in walking and in passive manipulation.
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2. Peculiarity of gait and attitudes assumed, according to the
location of the disease.

3. Lateral deviation of the spine.

For all examinations children should be stripped.

Fre. a1.—Cervical Abscess,

1. Muscular Stiffness.—On examining for muscular stiffness of
the spine, the child is most conveniently laid face downward on a
table or bed, and lifted by the feet. In a normal back the lumbar
and lower dorsal spine can be markedly bent, and a general mobility
of the whole column is seen. In patients in whom Pott’s disease is
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present the region affected is held rigidly by

. on muscular contraction
when manipulation is attempted.

. | . Lifting the patient by the feet in
this way will show the existence of lumbar or lower dorsal rigidity

Fig. z2—0n Left Scoliosis.  On Right Old Dorsal Pott’s Dizease.

but it does not detect high dorsal Pott’s disease. In lumbar Pott’s
disease lateral mobility of the spine, as well as antero-posterior
flexibility, is lost.
2. Peculiar Gait and Attitudes.—[n general the walk is careful,
and steps are taken with such care that jars to the spine are avoided.
CErvicaL Port's Disease—The most common symptom of the
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disease in this region 1s the occurrence of wry-neck with stiffness
of the muscles of the back and neck.

In disease of the upper cervical vertebre the head, however, may
be held sharply flexed and sunk upon the chest. It may be hyperex-
tended with the occiput resting on the upper part of the spine, or it
may be held laterally bent.

TUpper Dorsar Potr's DiseasE.—In this region detection of the
disease is less difficult, because bony destruction at once results 1n

Fre. z23.—Rigidity of Spine in Pott’s IMseaze. (Children's Hospital Report.)

angular deformity, on account of the posterior curve of the spine in
this part.

The shoulders are, however, held high and squarely, the gait is
careful. In Pott's disease, paralysis may exceptionally be the first
perceptible symptom.

F'rom round showlders, Pott's disease 1s generally to be dis-
tinguished by the fact that in the former the spine i1s flexible and
the deformity rounded and not angular. The distinction is generally
easily made.

LuMmBar Ports DisEase—Vertebral disease in this region of
the spine 1s sometimes difficult of detection at an early stage, as a
knuckle is not developed in as early a stage as in other parts of the
spinal column, but stiffness in gait and peculiarity of attitude are
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characteristic. The attitude is that of lordosis, which in some cases
becomes very marked; the gait is military and careful, and lateral
deviation is generally present, sometimes to a very marked degree.
It 1s 1n this region of the spine that it is most conspicuous.

Lumbar Pott's disease is occasionally mistaken for sinele or
double hip disease, or is regarded as a rhachitic curvature. i

When the hip symptoms are due to Pott's disease and are caused
by psoas irritability, the restriction of motion in the hip is simply in

Fie., 24.—Normal Flexibility of Spine. {(Children's Hospital Report.)

the loss of hyperextension, while abduction and internal rotation are
free and not affected. This limitation of motion in only one direction
1s generally sufficient, in connection with the other symptoms, to estab-
lish the presence of Pott's disease. On the other hand, in some cases
the lmitation of the hip’s motion is in all directions, and simulates
very closely the limitation of true hip disease.

Rhachitic deformity of the spine is a posterior curvature, is usually,
though not always, rounded and not angular. It is less sharp and there
1s less muscular stiffness than in Pott’s disease. It occurs at the junc-
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pads can be furnished by properly folded sheets or towels, by a bag of
fine sawdust, by felt padding, or by a plaster-of-Paris back
moulded to a corrected position of the spine, or by arching the trame,
as has been suggested by Silva, Hunkin, and Whitman. If the frame
i« made narrow the child's outer clothing can be placed around the
frame and child, which is an advantage in carrying the child about.
This holds the spine hyperextended throughout its length.

[n cervical caries head traction in a recumbent position will be
found of use in cases of torticollis; and in severe neuralgia from cervi-

F1G. =28.—Traction in Cervical Caries. (Children's Hospital Eeport.)

cal caries the relief afforded is often very marked. Traction can be
furnished by means of a head sling passing over the forehead and
occiput, which is attached to a weight and pulley running over the head
of the bed or to the head of the frame. The counter pull may be fur-
nished by the weight of the body in case the head of the bed is raised,
by a downward pull upon the trunk through a waist band, or by means
of traction applied to the limbs.

Treatment by recumbency, if used, should be thorough. Half
measures have the evils of the imprisonment without the beneht of
fixation. The objections to treatment by recumbency are evident.
Pott’s disease 1s a tuberculous affection and close confinement is injuri-
ous to patients with a tuberculous taint. Patients of this sort need all
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other end is attached to a movable bar connected with the other end
of the frame by a rope. By a ratchet this bar can be pulled upon and
L_hn.- tension of the cloth regulated. The hammock may be made very
tight or allowed to sag to any extent. In this way hyperextension of
the spine may be produced as desired.

The hammock cloth is cut along the sides of the child’s body
longitudinally and the parts not under the child’s body are drawn aside

Fic. jo.—Method of Applying a Plaster Jacket in Recumbency, on the Hammock Frame.

and fastened or cut away. The plaster rollers are then applied, includ-
g both child and hammock.

Instead of the stretched hammock cloth, the patient may be placed
on two pieces of stout webbing stretched along the length of a rectan-
oular frame. These should be placed sufficiently near together to
support the trunk without pressure upon the chest. Cross straps of
webbing are necessary at the hips and shoulders when the jacket 1s
applied. The webbing straps are untied and patient released, after
which they are pulled out.

APPLICATION OF A JACKET WITH THE PATIENT PLACED UPON
THE Back.—In applying a jacket with the patient lying upon the
face some compression of the chest and flattening of the abdomen
take place. To avoid this, a jacket can be applied with the patient
placed upon his back. If this were done with the patient lying upon
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by splitting it and furnishing it with lacings or buckles and strans
Removable jackets are not, however, such efficient supports as !'ixlr.-c]
jackets during the acute stage of the disease. Thev are, as a rule,
to be used in convalescent cases. in exceptional cases in the acute
stage when the skin is very sensitive and requires bathing, when
sloughs or excoriations are present, and in similar conditions.

As a substitute for plaster jackets, corsets are made of leather

7. 32.—Plaster Jacket Front view. Fig. 33.—Plaster Jacket. Back wiew.

wood, aluminum, celluloid gauze dipped in celluloid paste, papier-
maché, and other materials,

There are certain practical details with regard to the application
of plaster jackets and removable jackets that are important.

PLasTER-0F-PArIs Baxpages—Plaster-of-Paris jackets depend
for their durability, lightness, and efficiency largely upon the material
from which they are made and the skill with which they are applied.
The most durable bandages are those made from slow-setting plaster.
The quicker-setting plaster offers distinct advantages, but jackets
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made of it are more friable and less durable. The material which
the writers use as a foundation for the plaster 1s a crinoline, which
s sized with starch, and not with glue, which is especially pre-
This crinoline should be torn into strips, four yards long and

pared. mto. st .
After the crinoline 1s torn, the loose threads

four or five inches wide.

]::-\.;u S laster |acket and Head-
il =
|_‘I-1'|I'.'I:E:-1i'lli.:l

Fig. 34.—Dlaster Jacket. Side view. piece.
should be removed from the edges, and the strips folded ready for
the rubbing-in of the plaster.

PLASTER.—If a quick-setting jacket is desired dental plaster
should be used, and 1f a slow-setting bandage, a high-grade of com-
mercial plaster-of-Paris. The durability and the tensile strength of
the jacket are increased if to either kind of plaster is added five per
cent of Portland cement, thoroughly mixed with the plaster.

The plaster 1s incorporated in the bandage by laying the crinoline
strip flat on a table, on which 1s placed a heap of the plaster. A
handful of this plaster i1s then placed on the strip and swept along
with the hand or with a flat piece of splint wood, the excess being
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or cheesecloth. The jacket is kept on the cast in the interval between
the painting in order that no warping may occur, and as many layers
of cloth are painted on as may seem necessary to secure the des;

desired

. Fig. 3y.—Antero-Posterior Brace for
Fic. z6.—Antero-Posterior Brace for Dorsal Pott's Paott's Disease; showing Apron

[Msease Appliad. and Leather Gorget,
firmness. When the last layer has been applied, enough celluloid is

painted on to give a smooth surface to the inside of the jacket.

TREATMENT BY STEEL APPLIANCES.

The basis of ambulatory treatment of Pott’s disease in the sub-
acute or convalescent stage is fixation, as complete as possible, of
the spine in as advantageous a position as obtainable.

This may be
done by means of a properly made appliance.
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diminish the upward pressure on the head. This appliance requires
care and skill in application, and is useless unless properly fitted |
Other forms of head support have been tried from time tu.ti}uu
."'.‘ hnl;-:ui support, devised by Goldthwait, affords good I]x;l[i;m
and it is serviceable in cases in which there is excessive su:u.-;i-l

F1a. 40— Taylor Back Brace with Owal Fic. 4i—Antern-Fosterior Brace with Bent
Ring. Head support applied. Wire Head Support.

tiveness of the spine, due to cervical or very high dorsal disease.

Collars of various sorts, unattached to any other appliance, have
been used, which, pressing on the chin and occiput above, and on
the clavicles, sternum, and shoulders below, transfer the weight in
part from the intermediate cervical vertebrze and check the forward
bending of the cervical region. These collars can be made of plaster-
of-Paris, but are cumbersome and unsightly. As a substitute a
stiffened leather collar can be made, using sole leather stiff and
stretched over a mould from a plaster-of-Paris neck cast.
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In favorable cases a gradual reduction of the deformity is effected
by repeated application of the bandage as can be done by the proper
and systematic adjustment of correcting braces.

OPERATIONS ON THE DISEASED VERTEBRJE.

- Operative measures are necessary under exceptional circumstances
for the direct examination of the diseased vertebral bodies and the

\‘J N

WY A
FiG. 43.—Thomas Leather Collar. Frc. 44.—Collar and Chest-piece for Cervical
Tott's Discase,

removal or drainage of the diseased bone. It must be remembered
that in any event the vertebral bodies are more or less inaccessible,
and that such operations are not likely to prove of benefit as routine
measures.

In the cervical region the anterior surfaces of the bodies of the
vertebrze may be reached either through the mouth, by a lateral
incision, or by incision in the back of the neck. Through the mouth
the operating space is small, the proceeding difficult on account of
the anasthetic, and the dangers of infection are evident. This method
makes accessible only the second, third, and fourth vertebral bodies.
The lateral method is preferable. An incision is made along the poste-

—



















2 ORTHOPEDIC SURGERY

n

of the pelvis a dense wall of fibrous tissue and thickened periosteum
shuts off the head of the femur or the contents of the joint from the
pelvic cavity.

A natural cure results in one of two ways: by the absorption or
calcification of the tuberculous tissue at an early or a late stage of

Fic. a7.—Erosion of the Upper Part of the Acetabulum. (Warren MMuseum.)

the disease; or by its evacuation and discharge by an external open-
ing. The suppuration which comes later seems to be nature’s effort to
eliminate the diseased material, and it is the common method by which
spontaneous cure results when it does occur. This late stage of the
disease is characterized by malpositions and shortening of the limb
and much impairment of the general condition in most cases.
When spontaneous cure does occur it is usually with an ankylosed
joint.
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CLINICAL HISTORY.

Early Symptoms.—The beginning of the affection is most often
gradual and insidious, but at times it begins so abruptly, according to

Fic. 49.—Hip. Excised head of femur,
Fig. 48 —Focus in Head of Femur. Articular cartilage turned up at one side
shows tuberculous bone beneath. Primary
focus. was in  acetabulum. a, Ilead of
femur, surface tubercles: b, elevated carti-
lage. (Nichols )

the parents’ account, as to suggest a traumatic origin. The child will
be noticed to hmp at times with intervals of comparative freedom
from lameness. This lameness
mcreases, and it will be found that
the patient is inclined to strike the
ball of the foot rather than the
heel in walking; although the
heel can be put down to the floor,
yet instinctively the knee is
slightly bent and the heel raised
when the weight of the trunk falls

3 . oo SR e el Fig, so.—Acetabulum Seen from Outside.
on the ]"l]|l. [here is a certain @, Tuberculous granulations; b, tuberculouns

amount of stiffness of gait appar- SRR
ent in the morning when the patient first gets out of bed, and after
sitting for a while; this passes away after the patient has walked or



54 ORTHOPEDIC SURGERY

played about. At night, as a rule, the limp is less than in the morn-
ing. The limp can perhaps best be described as a very slight stiffness
and a disinclination to bear prolonged weight upon the affected limb.

If the child be inspected 1t will be seen that in standing the knee
of the affected side is often flexed slightly, the pelvis being tipped

Fre. s1.—Head of Femur Eroded, Partly Destroved, Partly Dislocated. Fibrous ankylosis
@, Head of femur; b, eroded head of femur; ¢, ankylosis; o, acetabulum. (Nichols.)

and the thigh slightly abducted. The tilting of the pelvis and abduc-
tion of the thigh may be so slight that it is scarcely noticeable, except
by the deviation from the median line of the fold between the two
buttocks. In girls the vulva on the affected side may be lower than
on the other side.

Pain at this stage is very often absent, and if present is noted as
night cries, to which allusion will be made.

In the early part of the disease pain at night, stiffness, and limping
are the chief symptoms. Then follow malpositions of the limb, more
severe disability, and perhaps greater pain and sensitiveness.




TUBERCULOUS DISEASE OF THE HIF 55

Succeeding the deformities which have just been described, one
mav find abscess formation and the development of sinuses; and this
sta;ﬂe of the affection will hardly have been reached without consid-
erable constitutional deterioration, which may become severe.

Laméness.—From being at first scarcely perceptible, the lameness
increases and the limp becomes very noticeable. In very acute cases
pain may become so severe that the child will refuse to use the leg,

o : W
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Fig: s52.—ODbliteration of Gluteal Fic. 53.—Position Assumed in Standing,
Fold in Hip Disease of Right Side. with Slight Abduction of the Right Leg.

or malposition of the leg may come on rapidly and the limp may on
that account become excessive; but in general the child walks without
pain, though perhaps limping badly. Until the late stages of the dis-
ease lameness is not due to bone shortening.

Pain.—As the affection progresses, pain in the knee and sensitive-
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ness to jarring the limb may become prominent symptoms. An uncon-
scious protection of the joint may be noticed in the movement of the
patient ; the foot of the well limb may be placed under the lower part
of the other leg when it is to be suddenly lifted by the patient, as from
the floor to the bed, or from the bed to the floor, or in moving from
one side of the bed to the other.

[n manipulating the leg at this stage pain may follow the slightest
jar to the joint, or, on the other hand, the joint may be perfectly stiff
from muscular spasm and yet manipulation may be wholly painless.
In other cases motion in a certain arc is possible without causing pain,
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Fi1c, 54.—Instinctive Effort at Traction in Acute Disease of the Left Leg. (Fisk Prize Fund
Essay.)

but when the limits of this arc are reached, further motion becomes
painful or is prevented by muscular fixation. The sensitiveness of
the joint may become so great, when an acute stage supervenes, that
the slightest movement of the patient or jar of the bed or room causes
extreme suffering. This stage may come suddenly and gradually pass
away, the pain diminishing by degrees under the enforced treatment
of rest, or it may be persistent. A characteristic position is frequently
taken by the patient, who places the well foot on the dorsum of the
foot of the affected limb, exerting pressure away from the acetabulum.
Pain may be absent at any or all stages of the disease, and is not a
diagnostic sign for or against the presence of hip disease. Sensitive-
ness may be absent, upon which condition, however, at any time a
sensitive condition of the joint may supervene. The pain is often
remittent, and here, as in all the symptoms of this affection, marked
remissions may occur. The location of the pain is variable, but is
generally referred to the inside and front of the thigh near the knee
or directly at the knee-joint. The intimate relations and anastomoses
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of the sciatic, obturator, and anterior crural nerves seem to furnish
the best explanation of this.

Night Cries.—At an early stage of the affection the symptoms
of “ night cries " often appear. They occur in the early part of the
night usually, and may become an annoying symptom. After the
patient is asleep, and to all appearances entirely unconscious, F.]E_‘.{I‘[} will
be interrupted by a cry as if of severe pain, followed by moaning or
crying for a few seconds, the child being unconscious or only hali-

Fic. 5z.—Severe Abduction and Ewversion in a wery Acate Case.

conscious of the cause of the pain. These do not often occur when
the patient is entirely awake, and are caused by the spasmodic twitch-
ing of the muscles abnormally excitable from irritation, reflex to the
inflammation of the joint. These cries may be repeated fifteen or
twenty times during the night. They may be entirely wanting in the
mildest cases.

Muscular fixation (muscular spasm) 1s always present in some de-
gree, restricting the joint’s normal arc of motion. It is due to a reflex
irritability of the muscles controlling the joint, which causes them to
maintain a condition of tonic spasm of greater or less degree. It dis-
appears under full anzesthesia. Increased stiffness appearing in the
course of treatment is a sign of inefficient treatment or of increase of
the disease. This muscular rigidity is the most important sign of the
disease, for not only is it the chief reliance in the matter ot diagnosis,
but it 1s the cause of the malpositions of the limb, of the wearing away
of the acetabulum and of the head of the bone, and it lies at the root
of much of the pain. It furnishes the most accurate index of the
progress of the case, and improves or becomes worse as the case be-
comes better or worse. The importance of the recognition and accu-
rate study of this symptom cannot be overestimated.
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and ankylosis of both hips has occurred, cross-legged progression may
be necessary on account of the inability to separate the legs.
The position in standing and lying 1s modified by the oceusrence

Fre. s6.—Caze Showing Marked Flexion Fia.
with Adduction of the Left Hip Joint, Flexion Showing Lumbar Lordosiz.

57-—Ankylosis of the Hip in a Position of

of these malpositions; abduction or adduction causes tilting of the
pelvis, and flexion causes a marked lordosis of the lumbar spine in
standing with the legs parallel; by standing with the diseased leg
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skin the latter becomes thin and red, and ulcerates in one or two

places, evacuating the abscess. The contents of the abscess may, how-

ever, in a few instances be absorbed
even at a stage when fluctuation 1s
marked, and the swelling may dis-
appear, perhaps leaving a depres-
sion beneath the skin.

The pus most commonly reaches
the skin at the anterior border of
the tensor vagine femoris muscles;
it may, however, gravitate backward
and open back of the great tro
chanter or at the lower border of
the glutzens maximus; it may come
around to the inner side of the thigh
and perhaps open in front of the
adductor tendons or even discharge
into the rectum; finally, it may as-
cend the sheath of the psoas muscles
and point above Poupart’s ligament,
or it may descend in the thigh mus-
cles and point in the popliteal space.
The seat of the primary disease can-
not be inferred from the situation of
the abscess.

Shortening.—The effect of per-
sistent muscular spasm of muscles
about the hip-joint, characteristic of
hip disease, is to crowd the femur
against the acetabulum and to pro-
duce the enlargement of the acetabu-

Fig. c8 —Left Hip Disease with Abscess
oy Outer Side of Thigh.

lum and the absorption of the head of the femur, with resulting short-
ening of the limb. Another cause of shortening is to be found in
the retarded growth of the affected Limb.

General Condition.—Children with hip disease are often appar-
ently healthy at the beginning of the affection and sometimes the
general condition continues good, but these cases are exceptional.

More often the child is pale and the appetite fails at times; there 1s

often loss of flesh: in some mild cases and 1n most of the severe ones
decided constitutional chisturbance results.
Double Hip Disease.— T'he disease seldom begins in both hip-
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joints at the same time, and the second joint may become inflamed
while the patient is under treatment in bed for the first joint.

The course of double hip disease would appear to vary somewhat
from that of single hip disease. The amount of pain suffered in the
joint last affected is usually less than that of the first joint, probably
because there is less jar or motion when two hip-joints are affected
than when one alone 1s attacked.

Malpositions are more than usually troublesome and may be differ-
ent in the two hips.

DIAGNOSIS.

The diagnostic symptoms in hip disease are as follows: 1. Mus-
cular spasm (stiffness of the joint or limitation of its motion).
2. Lameness. 3. Attitude of the
limb in standing, walking, or ly-
ing (adduction, flexion, and abdue-
tion of the limb ), and shortening.
4. Atrophy. 5 Swelling. These
symptoms vary in prominence at
different stages of the disease.

The early diagnosis 15 made
chiefly by the symptom of muscu-
lar rigidity and by palpation of
the joint.

I. Muscular Spasm.—The
chief diagnostic sign in hip dis-
ease, upon which the main reli-
ance must always be placed, is
the presence of stiffness of the
joint or hnutation of ils proper
arc of inotion when the limb is
Fig. so- Sroatdsioniin: sHE e HofRa R passively manipulated. Except in

puble Hip Disease. R

the very earliest stages there can
be no hip disease without a perceptible limitation of motion, unless
the focus of disease is remote from the joint. This limitation of
motion is not the result of adhesions or beginning ankylosis in early
hip disease, but it is the result of a tonic contraction of the muscles
controlling the joint, and disappears under anzthesia in the early
stages of the disease.

A comparison of the resistance of one leg with that of the other
will reveal abnormal resistance. Resistance to motion in the direction
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of abduction, therefore, is an early test of importance. IExtreme
abduction and rotation of the thigh flexed at right angles to the

Fic. 6o.—Method of Examining the Hip.

body are tests likely to reveal the smallest degree of limited motion.
[n yvoung and frightened children the tests for hmitation of motion

]'-;'., |":-|, ,".[-:;1|||||| uf ]}-',':crr".iniru: I_'r;e; |.|*1|i‘..‘|','.r|1| of [':'-:I_l'll'-.'.-nl in I'[i;_l []i:,\-;;ip:l;',

at the hip-joint are best made with the children lying on the mother's
lap or leaning on the mother’s shoulder. In examining older children
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thigh, especially the adductors, on sudden or unexpected movement of

the limb. , e
In the later stages of hip disease complete stiffness of the joint

may be present. If this is due to muscular spasm it disappears, in

Fic. 63.—Thomas’ Test for the Estimation of Flexion of the Diseased Leg in Hip Disease.

a measure at least, under complete anesthesia. An ankylosed hip-
joint is stiff under full anzesthesia.

I1. Lameness:—At the earliest stages the limping may be inter-
mittent and not constant.

III. Attitudes.—Abnormal positions of the diseased limb at an
early stage of the disease are caused by the action of the muscles
holding the limb stiffly in a distorted position. Neither adduction
nor abduction of the limb 1s usually recognized by the patient as such,
but the complaint i1s made that the limb seems longer or shorter than
the other. The pelvis 1s tilted, which gives a practical lengthening
of the limb 1f abduction is present, and in the same way the limb
appears shorter to the patient if adducted. The tilting of the pelvis
can be recognized by drawing a line from the anterior superior spine
of one side to that of the other. This should normally be at right
angles with the long axis of the body. In this way have arisen the
terms of apparent or practical shortening and lengthening, which have
given rise to some obscurity, being often confused with real or bony
shortening.

Thomas’ test for flexion is one which is sometimes of use for an
estimation of the amount of flexion deformity. The patient lies on
the back and the well thigh is flexed on to the abdomen and held there.
This places the pelvis in the correct position, with the lumbar spine in
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contact with the table, and the diseased thigh is by this naturally
thrown nto a position of flexion if such deformity exists. _

IV. Atrophy.l—.‘kt_ruph}' 1s @ symptom of great significance. Its
absence 1 real hip disease is most unusual, its presence suggestive

Fig. 64.—X-Ray. Femoral disease. Slight atrophy of femur and pubic bone. Erosion of
head of femur. Thickening of neck of femur.

but not diagnostic, for it exists in acute joint inflammation of any
type.

The measurement for atrophy is made with a tape measure by
taking the circumference of both thighs and both calves at the same
level on each side. The conventional places for such measurements
are at the middle of the thigh and the middle of the calf.

V. Swelling.—The existence of deep thickening over the front of
the hip-joint or behind the trochanter is of importance. It 1s not
easily recognized. Thickening of the trochanter major is a diagnostic
sign of assistance.
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ment may be a serious mistake, as relapses occur in some instances
when the joint has apparently fully recovered. Treatment should be
continued not only until the bone has become not only sufficiently
strong to bear weight without pain and muscular spasm, but to with-
stand the bruises of falls or violent activity. The length of time for
careful observation to insure
against relapses is long. Under
careful treatment recovery should
take place without distortion. To
secure this, mechanical treatment
is needed for a long period after
the cessation of active symptoms.

Actual shortening due to ar-
rest of growth of the limb is be-
vond the control of the surgeon;
but shortening from subluxation
or dislocation of the head of the
femur or enlargement of the
acetabulum may be said to be pre-
ventable under proper treatment.

TREATMENT.

Measures of advantage in
combating tuberculosis in gen-
eral, fresh air and the improve-
ment in metabolism are of impor-
tance in the treatment of tubercu-
lous ostitis of the hip, as of other
joints—but the hip-joint differs
from the other joints anatomically
n that it is deep-set and is sur-
rounded by - strong muscles.
These, in case of acute inflam-
mation of the joint, develop a con-
dition of exaggerated irritability analogous to the blepharospasm in
ulceration of the cornea. This condition needs surgical consideration,
as unless checked it will develop deformity and destruction of the
joint.

It is necessary in the acute stages to fix the joint to check or heal
existing ostitis, and it is difficult to do so, as it is not easy to secure
firmly the upper portion of the joint, viz., the pelvis, which, owing to

Fig. 65.—Cured Case with Marked Permanent
Flexion, showing Lumbar Lordosis,
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the mobility of the lumbar vertebrze, is not secured by fixing the trunk;
but unless reasonable fixation is secured the muscular spasm of the
joint muscles will be increased by repeated jar. These muscles are in
hip-joint inflammation in a state of reflex irritability or of tonic spasm,
and either crowd the head of the femur against the acetabulum by a
continued muscular contraction or inflict upon the joint the injury of
a sudden muscular contraction of all the muscles around the hip.
Adults who have experienced these attacks of muscular spasm liken
the sensation to that of a blow of a sledge-hammer upon the hip.

The indications for surgical treatment in hip disease consist of the
employment of such measures as will check and promote the healing

Fre. 66.—Application of Plaster Spica Hip Bandage.

of the local lesion, correct and prevent the development of deformity,
and secure the best possible ultimate functional result.

As far as is possible without injury to the diseased condition of
the joint, the treatment should be ambulatory, as confinement to the
bed, unless necessary to check pain or conserve strength, injures the
general condition.

Plaster-of-Paris Spica.—The plaster-of-Paris bandage spica fur-
nishes a ready means of serviceable fixation of the hip. The patient,
anesthetized 1f necessary, 1s placed upon a spica stand and a mod-
erate amount of traction is applied to the limb, which should be
abducted from 20° to 30°. The skin in the perineum and over regions
of bone prominence is to be protected by wadding and a smooth
bandage applied in the acutest stage. It is advisable to include the
well hip temporarily, removing this portion of the bandage when the
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symptoms of acute sensitiveness, if present, subside. The bandage
should reach well up on the thorax and include the foot, if an ade-
quate amount of joint fixation is desired. Locomotion is possible
with crutches if the foot on the well side is raised by means of a raised

F1g. 6y.~—Plaster Spica Hip Bandage.

sole. A short plaster spica bandage does not fix the hip-joint, and
though it checks, does not prevent the development of deformity. An
eftective plaster spica or its substitutes, stiffened leather or celluloid
paste appliances moulded from plaster casts, 1f efficient, are cum-
bersome. They are irksome to large patients and burdensome to the
very small, and lighter and equally efficient appliances are desirable.

Traction and Abduction Splint.—Various forms of apparatus have
been devised for the purpose of fixing the hip by means of a traction
force and at the same time overcoming the chronic muscular spasm at
the hip. The one here described has demonstrated its efficiency
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for several vears at the Boston Children's Hospital. It consists of
two steel rods, longer than the affected limb, connected below Dby
a flat bar furnished with a small windlass attachment to furnish trac-
tion. and above by a ring open in front, obliquely placed upon the
rods so as to fit the buttock from
the tuber ischii to above the great
trochanter, as in the well-known
Thomas knee splint. Attached to
the ring near the top of the inner rod
is welded a bent steel rod, which
passes above the symphysis pubis
and under the perineum of the well
side, and should be long enough so
that the end should not press into
the buttock when the patient is
seated. The upper rings are padded
and covered with leather, and if
properly shaped are not soiled Dby
the feces or urine. Traction is fur-
nished by means of adhesive plaster
straps applied to the limb attached
to webbing straps secured to the
windlass. Circular leather straps
steady the himb. It will be found
that more fixation of the hip-joint is
furnished than by the ordinary plas-
ter-of-Paris spica bandage; and
while the appliance 1s much less
cumbersome, the limb i1s held well
abducted and the tendency to the
deformity of adduction checked.
The appliance is light, not expensive, ' ﬂa""“’*}}f‘f{i‘; f};‘ﬁz:ﬁ:”f Traction
and requires no more skill in adjust-
ment than is easily acquired by any one familiar with the use of appli-
ances. Locomotion is made possible if a raised sole is applied to the
well foot, but crutches are advisable in the more acute stage.
Recumbent Treatment.—In the most acute stage a convenient
method of treatment will be furnished by the use of bed traction and
the bed frame. The child is placed upon the back upon a frame,
and the shoulders, pelvis, and unaffected leg are secured by means
of straps. Traction is then applied to the length of the leg by a pulley
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attached to the foot of the bed. This pulley is arranged in such a
way that it pulls upon the diseased leg in the line in which it is held
when the pelvis is placed square upon the frame, If flexion is present

Fis. 6g.—Traction Hip Splint, High Sole and Crutches Fis. s0.—Thomas Hip Splint Covered
Applied. and Provided with Straps.

the pulley 1s elevated, and if adduction or abduction 1s present the
leg is pulled in or out. If the leg is pulled in a position of flexion, it
is held in position by an inclined plane or by a firm pad placed under
it. The amount of traction force to be used is a question of judgment
in each case, but as much weight should be applied as can be borne
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without discomfort to the patient. The foot of the bed should be
raised to furnish counter-traction, or an attachment can be made allow
ing the weight and pulley to play on an attachment to the bed frame,
In cases in which traction efficiently used does not atford relief, lateral
traction may be added. This is furnished by means of a cloth band
passing around the inner side of the upper part of the thigh which
runs straight out, and is attached to a weight hanging over the edge
of the bed. Resistance to this pull is furnished by another cloth
band running around the ilium on the diseased side, passing around
the patient, and over the other side of the bed to be attached to

Fig. g1.—Traction by Inclined Plane.

another weight. The amount of these weights is to be determined
by the comfort of the patient. When the acute stage has subsided and
deformities have been corrected the ambulatory treatment already
cdescribed can be employed.

Traction Straps.—The readiest way to obtain the hold upon the
limb for an extending force is by means of adhesive plaster applied
as indicated in the diagram. It should be applied firmly to the thigh
above the knee. If applied to the leg alone, traction falls upon the
knee and may cause relaxation of the ligaments of that joint. Efficient
plaster should be used, of a kind that will adhere readily without
being heated. The plasters should be changed every three or four
weeks, or oftener if they cause irritation. They can readily be re-
moved, if the skin and plasters be thoroughlv moistened with benzin
or ether. If any portion of the limb is chafed by the plaster, it may
be protected by means of a cloth covered with ointment placed over
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leg accurately; webbing straps and buckles or lacings are attached,
which when tightened give a hold upon the thigh above the knee.

Frg, 74.—Lateral Traction in Hip Disease.

[f straps are sewed to this leather or cloth legging, they can be made
to furnish fairly efficient traction; but they are likely to slip, and
are inferior to the simple adhesive plaster as a means of traction.

Fig. 75.—Side View of Thomas Splint Applied but not Bandaged. (Bennie.)

Crutches.—With an efficient traction splint thoroughly applied, a
suificient amount of restraint of motion at the hip-joint can be fur-
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nished to enable a patient not in the acute stage of the disease to
move about with the aid of crutches, the well himb being r:[u{':u!u_;rl by
a raised shoe. In cases with any tendency to acuteness, however
thorough traction is essential, and walking on a traction r:plim \H'i1it:
cut crutches is liable to cause perineal chafing and less efficient trac-

F1g. 76.—Cruteh Tip Convalescent Hip Fiz. 77.—Jointed Convalescent Hip
Splint, Applied. Splint, Applied.

tion, as at each step on the splint the traction force is somewhat
diminished, on account of the yielding of the perineal straps. In
cases in which convalescence has been established, crutches may be
dispensed with and less traction exerted.

Protection.—During the stage of convalescence and in the subacute
stage the exercise of care and judgment is especially needed in the
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In the performance of the operation the patient lies on the side
with a sand pillow between the legs, and the skin is sterilized care-
fully. The chisel. may be driven in through the sound skin about an
mch or an inch and a half below the great trochanter, according to
whether one is operating upon an adolescent or an adult. The chisel
should at first be held with the blade in the long axis of the limb and

J."J(;_.;H_. Adduction Deformity Resulting from Fic. so.—Adduction Deformity Resulting
Hip Disease before Correction. (C. F. Painter.) from Hip Disease after Correction. (C. F.
Painter.) Same patient as Fig. 7B.

turned when it reaches the bone until its edge is at right angles to
the axis of the limb. The osteotome should then be driven into the
bone by sharp blows with the mallet, turning the cutting edge first
forward and then backward, so as to cut obliquely through the whole
shaft. If the osteotome becomes wedged it should be loosened by
lateral motions. Any attempt at prying with the osteotome may result
in breaking the blade and should be avoided. When the spongy tissue
has been traversed by the blade of the chisel, it will come in contact
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such use of the limb as is compatible with the safety of the joint,
mducing proper circulation in the limb, may be regarded as the only
means at our command, as operative lengthening of bone, rillcc-:fﬁ:ifulli,r
done upon animals, is at present experimental surgery. It may be
hoped, however, that the methad may be successfully developed. "Thg
shortening due to subluxation is in a large measure prevented by
efficient treatment.

Patients with much shortening of the diseased leg vary a great
deal in the relief afforded by a high shoe: sometimes they find it
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Fic. 8o. Frg. &1,

Fig. 8o0.—Specimen from Excision of Hip when Traction has not been Employed. Severity
and duration of disease similar to that of case in Fig. 81.

Fic, 81 —Specimen from Excision of Hip Treated by Efficient Traction for Three Years.
Operation done because of failure in general condition.

of the greatest possible benefit, while at other times it is a constant
annoyance. The shoe can be raised by a cork sole, or more cheaply
by an iron or wooden patten, or by an arrangement in which the
foot, like the stump of an amputated limb, fits into the socket of a
specially constructed elongated boot, which conceals the shortening.

Double Hip Disease.—During the acute stage of the disease
recumbency on a bed-frame and efficient traction by weight and pulley
or by two traction splints is the best treatment. After the stage of
spasm has passed, the patient can be carried about in a double Thomas
splint and when convalescence is established, locomotion with traction
or protection splints and crutches is possible. The chief difficulty in
treating double hip disease is in the prevention of deformity, not so
much during the active stage of the disease, but after the convalescence
has been established.
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Deformity will probably not occur if patients are kept recumbent
for a sufficiently long time to establish a perfect cure. If, however,
they are allowed to walk or move too soon, before the joints are thor-
oughly strong, weight must necessarily fall upon the affected limbs in
walking. If these are not sufficiently recovered to sustain the weight,

Fre, KZ.—“Qt:hh: Thomas Hip Fic. 83.—Thomas Hip Splint,
Splint, Applied. Double. (Ridlon.)

deformity may ensue. The use of double protection splints is indicated
at this stage. Even with very little motion in either hip-joint loco-
motion is often possible, although the gait is necessarily restricted.
Ankylosis of the Hip.——A firmly ankylosed hip with the limb
in a suitable position gives comparatively little discomfort, but when
both hips are ankylosed a formidable disability exists. Attempts to
correct this can be made, with a prospect of success proportionate to
the amount of bone destruction from the previous disease. The joint
1s cut down upon the head freed by dissection, chisel or saw, and
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Atrophy.—Atrophy of the muscles, both of the thigh and calf,
is present, and reaches a serious degree in acute cases. It is more
equally distributed between the muscles of the thigh and those of the
leg than in hip disease. The affected limb is likely to be longer than
the other, owing to the congestion of the epiphysis of the knee.

Pain.—The pain of the affection is, except during the acute exacer-
bations, not severe, though pain
on jarring the limb is common.
Night cries are much less common
than in hip disease, but they occur,
When, however, the patient does
suffer from an acute exacerbation,
the pain and tenderness are ex-
cessive. From the exposed condi-
tion of the joint jars and twists
are very common, and the suffer-
ing may be extreme. Tenderness
1s very common, especially over
the inner surface of the head of
the tibta. In certain cases, how-
ever, the knee is held rigid by
muscular spasm, and any reason-
able manipulation fails to occa-
sion any pain.

Heat.—Heat of the affected
joint may be present in the more
acute stage.

Lameness.—Lameness is a
constant symptom. It varies with
the sensitiveness of the joint and
is much influenced by the amount

of flexion present in the diseased
knee.
Muscular Fixation.—Muscu-

Gen-
eral svnovial tuberculosis. Large irregular
area of tuberculous softenming in epiphyseal
end of femur, extending into joint along
crucial ligaments, (Nichols.)

Fic. B4.—Tuberculous Knee in Adult.

lar fixation is a symptom of this

as of all chronic tuberculous ostitis, but is less prominent than in the

hip. In the early stages it may be slight. The joint may be held per-

fectly rigid or in partial flexion, or a certain arc of motion may be

permitted. Persistent muscular spasm results in the characteristic

malpositions of the affection : flexion, and subluxation of the tibia.
Deformity.—Malpositions of the limb result from the greater
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power the flexor muscles of the thigh possess in contrast to the exten-
sors. The limb becomes gradually flexed almost from the first, and
1f the affection goes on without treatment, flexion may reach a right

F1G. 85 —Subluxation in Tumor Albus,

angle, and this is the tendency of the disease throughout and a marked
obstacle to its successful treatment.

Even when the affection is nearly cured or after a slight injury of
the joint flexion may return, which 1s accompanied by increased heat
and tenderness. Together with the flexion, and as a result also of the
predominance of the flexor muscles of the thigh, subluxation of the

Fic. 86.—Tuberculosis of Knee-joint with Extreme Flexion Deformity.

tibia backward occurs at a later stage of the affection; this is due to
the shape of the joint surfaces and the persistent contraction of the
hamstring muscles always pulling the tibia backward. If the leg has
assumed this distortion and is straightened without an attempt to
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correct the subluxation, the tibia will lie in a plane back of that of the
femur, and the part of the knee formed by the femur and patella
will be unduly prominent.

Another result of long-continued muscular spasm is the external
rotation of the tibia upon the femur, which accompanies severe grades
of flexion and persists after
straightening of the leg if such
is accomplished. In the same
way a certain amount of
knock-knee 1s apt to be present
in the corrected limb after se-
vere grades of tumor albus.

Abscess.—Abscess appears
either as a purulent distention
of the capsule, which may point
at any part of the surface and
discharge by sinuses for an in-
definite time, or abscesses form
in the periarticular tissues as in
hip disease.

DIAGNOSIS.

The diagnostic symptoms
and signs in tumor albus are
an intermittent lameness: a
general enlargement of the ri. s;.—Position of Deformity in Tumor Albus.
knee-joint, with a feeling of
stiffness and pain on using the limb; heat over the joint; and the
presence of local tenderness and muscular stiffness in manipulation
of the joint.

PROGNOSIS.

The prognosis of tumor albus is similar to that of the same affec-
tions of the other large joints. The functional results after conserva-
tive treatment are in average cases excellent; when efficient treatment
1s begun at an early stage sometimes perfect motion is restored, but
if the process is not arrested an incomplete arc remains and not infre-
quently complete rigidity may result. The earlier treatment is begun
and the more faithfully it is carried out, the better is the outlook as
to functional result. In advanced cases disability follows, and in
neglected cases deformity of the limb, flexion at the knee, subluxation
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of the tibia, and the formation and discharge of abscesses are likely
to occur, ending either in a complete destruction of the joint or in 2
cure with ankylosis. :

As in all cases of epiphyseal ostitis of the larger joints, the progno-
sis as to the time of requisite treatment depends not only on the time
needed to check the inflammation, but also for the re-establishment

Fic. 88 —Severe Tuberculosfs of Knee-joint with Marked Swelling, Flexion, and Sinus.

of sound bone fissue capable of bearing weight without danger of
relapse. This in growing children demands a long time. Protection
is generally necessary for from one to two years.

TREATMENT.
CONSERVATIVE TREATMENT OF TUMOR ALBUS.

What was said in regard to the treatment of hip disease may be
repeated in speaking of epiphysitis of the knee-joint. The treatment
should be thorough and persistent, and should meet the indications,
fixation and protection being the most important of these in
diseases of the knee. The employment of protection should be con-
tinued until the epiphysis is normal in strength. Protection should be
discontinued gradually and tentatively; if discontinued too soon,
recurrence will take place, or deformity of the limb will develop.
Fixation should be used so long as there is any activity of the inflam-
mation.
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In the acutest stage it may be necessary to keep the patient in bed,
but ordinarily this acute stage is absent or is brief, and ambulatory
treatment is both possible and desirable.

Fixation,—Fixation by stiff bandages is an efficient method of
treatment when the bandages are properly applied. They should reach

Fra. 8g—Tuberculosis of Kneejoint with
Ahbscess,

from the groin to the ankle, in the acute cases including the foot, and
as firmly as possible grasp the muscles of the limb.

Protection.—Protection from the jar of weight-bearing locomo-
tion can be furnished by means of crutches and raising the sound
limb by a thick sole which allows the affected limb to swing clear of
the ground. Better protection is furnished by means of a splint with
perineal support and longer than the limb, which passes below the
foot so as to take the jar of locomotion.

Thomas Knee-Splint.—A simple but efficient appliance is the
Thomas knee-splint, which consists of a padded iron ring fitted so as
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to surround the thigh at the perineum, and fastened to two rods on
each side of the limb, longer than the limb and secured at the bottom
to a metal plate below the foot.

The leg can be fixed by means of bandages and leather bands
attached to the splint. With this splint applieﬂ, the patient sits in a

Fig. go—Radiograph of Old Tuberculosis of Knee-joint, Showing Destruction of Joint Sur-
faces and Bone, Flexion and Subluxation of Tibea.

ring supporting the perineum, while uprights run below the foot and
bear the bodv weight.

In acute cases and cases tending to flexion the use of a plaster-of-
Paris splint in addition to the Thomas splint is desirable, as better
fixation is secured than by bandages alone.

The Thomas splint is slung from the shoulder by means of a strap,
and the well limb is raised by means of a cork, wooden, or steel patten.
Crutches are not necessary in connection with the Thomas splint.

P |

T
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Calliper Splint.—\Vhen the condition of the limb has improved so
much that spasm and sensitiveness are absent, or in mild cases, the

Thomas splint can be shortened and
the ends slotted into the sole of the
shoe at such a length as to keep the
hieel from touching the ground. In
this way the patient walks about sus-
pended by the perineal ring and
bearing but little weight on the dis-
eased joint.

When convalescence has been
further established and protected
motion at the joint is possible, the
knee splint may be jointed with a
spring catch and check to limit the
amount of motion.

The treatment by passive hyper-
emia and dry heat is useful if at all
in the milder and more chronic
cases.

Treatment of Complications.—
Deformity.—Flexion of the knee 1s
commonly seen even in the early
stage of the affection, associated in
the early part of the disease with an
acutelv sensitive condition of the
joint, or it may develop gradually
without pain.

A flexed knee-joint may be
straightened by the employment of
a correcting force applied to the pa-
tient in bed; by applying a succes-

sion of plaster-of-Paris bandages,
each straighter than the last: by em-
ploving force under an anzesthetic.
Forcible Correction of Flexion.
—In cases without adhesions the

F16. gr.—Jomted Traction Knee Splint
Applued,

knee is easily put in a correct position with the use of little or no

force under complete anzesthesia. 1f the leg 1s allowed to remain in
the fixed position, angular ankylosis will probably occur. When firm
adhesions have been formed at the knee-joint, correction by means









102 ORTHOPEDIC SURGERY

the head of the tibia, the front of the thigh resting on the operating
table, the leg being gradually straightened.

In resistant cases mechanical force can be used as indicated in the
accompanying illustration.

Pressure forward on the head of the tibia is exerted by turning

Fig. g6 —Thomas (Cal IFig, g5.—Old Tumor Albus Recovered with Motion, Showing
liper Splint, with Pads, Subluxation of Tihia.

Applied.  (Ridlon and

Jones,)

the handle; this, by means of a screw force, pushes a plate forward
against the tibia, working through a band. The calf muscles protect
the artery and nerve from injurious pressure. Counter-pressure 1S
sectred by means of leather straps, which are passed respectively over
the knee and leg, protected by a thick layer of saddler’s felt. Several
straps will be needed at the knee to prevent loss of counter-pressure,
as the limb is made straighter. Another strap, under the leg, secures
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the lower part of the leg. The side bars, bands, and plate of the appa-
ratus should be of strong steel.

When bone ankylosis is present the flexion deformity can be cor-
rected by linear osteotomy.

adrg
-

Fic. gB. Genuclast for Correcting Fic. go0.—Genuclast Applied to Flexed Knee.
Flexion of Knee.

Abscess.—The treatment of abscess i1s the same that 1s recom-
mended for the treatment of abscesses at the hip, except that they are
generally more superficial and can be opened earlier. They do not
dissect about between the muscles to the extent that hip abscesses
often do.
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OPERATIVE TREATMENT OF TumMor ALBUS,

The operative measures to be considered are:

1. Excision.

2. Arthrectomy or erasion.

3. Amputation of the leg.

1. Excision of the knee-joint 1s to be undertaken in those cases in
which conservative treatment has failed to arrest the progress of the

Fre. 1oo.—Result of Excision of Knee in Childhood with Injury to Epiphyseal Lines.

disease: in which originally the disease is too extensive to warrant
conservative treatment; in which the general health is ‘H}!l'
ing and the disease failing to improve under efficient conservative
measures. The operation of excision should not, however, be per-









CHAPTER V.

TUBERCULOUS DISEASE OF THE ANKLE AND OTHER
JOINTS.

ANKLE.

THE seat of the disease may be in the articular end of the tibia or
in the astragalus or in any of the bones of the tarsus. The
astragalus, however, 1s the most common seat of disease.

Symptoms.—Pain in the joint on motion may or may not be
present. Tenderness i1s often present over the joint capsule in front,
and perhaps under the mallech, and swelling and heat are frequent
accompaniments of the affection.

Lameness 1s an early and a marked symptom. The swelling con-
sists of an infiltration of the soft parts around the ankle. The depres-
sions in the contour of the ankle in
front and behind the malleoli dis-
appear. The foot in affections of
the ankle-joint usually assumes a
position with the toes pointing
downward, and in chronic cases
with the foot slightly rolled outward
(in the position of equino-valgus).
This, however, 1s not the only mal-
position, for the foot may assume
the position of pure talipes calcaneus.

When the disease attacks the
medio-tarsal or tarso-metatarsal
joints, the anterior part of the in-
step appears swollen and may be
hot and tender. Motion at the
ankle may be somewhat restricted in

the midtarsus. If the os calcis is
attacked primarily it is manifested Fre. 1oa—Anklejoint Disease at an
by the same symptoms of local in- PR,
flammation withcat any symptoms referable to the .ankle-joint.
Diagnosis.—The diagnosis is based on the fact that the affection is

L2 F
[0
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a chronic one and 1s more common in children than a monarticular
) r_hcunmli:: " affection. Swelling, limited motion, sensitiveness, and
pam are symptoms.
The x-ray is of value in establishing the diagnosis.
Prognosis.—Unless the disease is advanced, children who are n
good condition as a rule make good progress under conservative treat-

Fi1g. 103.—Tuberculous Ankle. Advanced Stage.

ment. The prognosis is somewhat better when parts other than the
astragalo-tibial joint are affected. The prognosis in adults under
conservative treatment is less favorable.

Mechanical Treatment.—Protection from jar is indicated, as well
as fixation of the joint, when the astragalus is affected—as will be
reacdily seen if it be borne in mind that in locomotion the whole
weight of the body is borne at each step upon the comparativelv small
surface of the upper articulating portion of the astragalus. A plaster-
of-Paris bandage is the most convenient appliance for fixation, and
should be carried above the knee so as to fix that joint also. Protec-
tion can be furnished either by means of crutches or, more thoroughly,
by means of a perineal support. The Thomas knee-splint is a service-
able apparatus.

Such apparatus for fixation and protection should be worn until

e
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the bone is sufficiently cicatrized to stand the strain incident to loco:
motion. If abscesses form they should be incised and traced to their
source. and if loose bone is detected this should be removed. If the
foot assumes a malposition, this should be corrected by applying
plaster bandages. The general health should be carefully mquired into
and appropriately treated. All these procedures may be grouped to-
gether and be said to complete the expectant method of treatment.
The conservative plan fully carried out is justifiable in a large
proportion of cases, and on the whole the results obtained are good.

Fre. rog.—Radiograph of Ankle Ten Years after Cure following Removal of Astragalus for
Discase. (Case of Dr. A. T. Cabot.}

Operative Treatment.— W hen expectant treatment fails, operative
measures should be resorted to. Curettage of the small bones of the
tarsus is inadvisable when conservative treatment fails—the affected
tarsal bone should be removed entirely.

The method of choice for opening the joint and removal of a
diseased bone 1s as follows: The foot is held at a right angle and
a superficial incision 1s made along the outer border just below the
external malleolus, reaching from the tendo Achillis to the extensor
tendons. The peroneal tendons are dissected out, secured by sutures,
and then cut by a second and deeper incision. The capsule along the
anterior and posterior surfaces of the tibia is cut, the external lateral
ligament divided, and the ankle-joint thus opened freely from the
side. The foot is then dislocated inward as far as is desired, and
the joint can be inspected to any extent. After the diseased parts have
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head of the bone: and in children arrest of development of the
humerus may result later.

Treatment.—In tuberculous ostitis at the shoulder-joint the indica-
tions for treatment are practically the same as those presented in
other joints. Distraction is not indicated in disease of the shoulder,

‘16, 1ob.—Ihsease of Right Shoulder-joint, Showing Atrophy and Change in Outline,

as, owing to the laxity of the joint, the weight of the dependent arm,
if kept at rest, is sufficient to separate the humerus from the opposing
bone surface of the scapular articulation; but in very painful cases
fixation of the joint by means of a plaster bandage with the arm held
abducted or fixed on a padded triangular axillary pad may be needed.

Excision of the joint may be necessary in adults, but 1s rarely indi-
cated in children.

Where the joint is ankylosed in a position close to the side, fune-
tional improvement will follow operative forcible abduction of the
arm, with after-treatment securing fixation of the joint, with the arm
abducted,

ELBOW.

Symptoms.— The disease may begin with pain, but this i1s not

severe and often is entirely absent. Limitation of extension of the



112 ORTHOPEDIC SURGERY

forearm is a constant and early symptom, motion in this direction
being distinctly restricted when flexion, pronation, and supination are
tree. A slight increase of surface temperature is usually found. but
its absence does not exclude the disease. Careful examination will
reveal a slight amount of swelling even at this stage of the affection,

Fig, royp.—S5ame Case as Fig. 106, Showing limitation of abduction in attempt to raise both
clbows.

shown by fulness and thickening on either side of the tendon of the
triceps, and, looking at the elbow from behind, the joint appears
broader than normal. As in other joints, wasting of muscles occurs
rapidly. As the disease progresses the stiffness increases, motion in
other directions is restricted and resisted by muscular spasm, and the
joint is generally held at an obtuse angle. Starting pains may be
added to the other symptoms, and become the source of great dis-
comfort. The whole joint becomes involved in the swelling, the
enlargement assuming a fusiform shape.

The swelling sometimes becomes very great. The skin may be-
come riddled with sinuses, the tuberculous infection attacks the soft
parts, and the whole elbow becomes a pulpy, granulating mass. This
occurs in neglected cases of elbow disease and also as the result of
relapses after excision of the joint. Tuberculosis of the head of the
radius may exist, in which case limitation of rotation and local swell-
g are predonnant symptoms.
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The prognosis in tuberculous disease of the elbow is not favorable
for re-establishment of motion, unless the affection is treated at a very
early stage. The joint is so complicated that the disease involves a
large and comparatively widespread surface of synovial membrane
before its presence 1s discovered.

Treatment—In tuberculous disease of the elbow fixation 15 de-
manded. This is best furnished by plaster-of-Paris or moulded
leather. Excision is advisable in the more severe cases in adults where
conservative treatment has failed, but it is rarely needed in children
in tuberculous ostitis of the elbow.

WRIST.

Symptoms.— [uberculous disease 1s characterized by swelling,
heat, and stiffness. If the disease is advanced, deformity will be added

Fic. 108.—Sacro-iliac Disease (Non-tuberculous), (Dr. J. E. Goldthwait.)

to the other signs. The hand may be held flexed on the forearm at
an angle of 120 to 130", '

Treatment.—In tuberculous disease of the wrist-joint fixation is
indicated, and it is most easily obtained by the application of anterior
and posterior common wooden splints and carrying the arm in a sling.
Plaster-of-Paris or a moulded leather splint forms a more permanent
dressing and is equally comfortable. Compression is a valuable addi-
tion to the treatment in addition to the usual mechanical measures.
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'\.'q']ulr as a result of the destructix §
changes 1n the soft parts adjacent
to the joint, which cause impair-
ment of motion, ankylosis, and
displacement of joint surfaces.
Symptoms.—T he affection
frequently begins suddenly with
severe general disturbances, ac-
I.|I1“']hl]]l{_ll by ;nln in the affected
bone; if in the vicinity of a joint

it 18 111']:[ rigid on account of the
pamn. At other times the attack
15 much less severe, the general
symptoms being those of a moder
ate general infection. In addition
to the pain there are present swell-
ing and tenderness of the parts
about the affected bone, elevation
of temperature of a greater or
less degree, increase of pulse, and
symptoms of sepsis in a degree
varying with the severity of the
case. Increased leucocytosis 1s
present. The stage of onset, es-
pecially when of moderate sever-
ity, may be overlooked by the
attendants of the patient, whose
attention 1s centred on the raqswz'it}'
of the general symptoms. If the
disease is left unrelieved the con-
dition becomes rapidly worse, in
the severer cases markedly septic

symptoms appearing.
Diagnosis.—The diagnostic

signs of the condition are rapid

onset, marked rise of tempera-

ture, symptoms of sepsis, In-

L

creased |=_".ll‘-|t'1.'111:~::|:«'. and rn'!},_ft'lri o1

a severe inflammatory process

Fig. 1og.—Cavity from Bone Abscess.

over one of the long bones. In
the early stage the x-ray does not afford a reliable means o1 diagnosis.




Where exact localization i1s not
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Prognosis.—In the severer types of this affection the condition
is grave and the danger of septiccemia is considerable. The prognosis
depends in a measure on the stage of the infection at which operative
relief is afforded. In the less severe cases a stage 0l extremne ]rgti:!
persisting for some weeks is followed by abscess development with
necrosis and the establishment of sinuses. When the affection is near
the joint in young children the liability to dislocation and separation
of the epiphysis is to be borne in
mind. Young infants, who are
frequently affected, in the major-
ity of cases make good recoveries
with early operative treatment.
The motion of the jﬁilll 1S not
necessarily lost where early oper-
ation 1s undertaken, but ankylosis
iIs a common outcome of the se-
vere grades of the condition.

Treatment.— lhe treatment
varies with the stage of the dis-
ease. In the acute stage if the
symptoms are at all severe the in-
dication 1s to cut down upon the
diseased area and to establish
drainage. As the focus is in the
marrow, the cortex of the bone 1s
to be opened until the marrow is
reached and drainage established.

-cihle ] e £ : Fig. rro.—Acute Infections Osteomyelitis of
]]I‘IHH] NE T]]L JOTIE i1l ll-“-: tl CI]I”].].C{]. Tihia [ln‘lli'.i:'l'r: |'L1|-.'|'-j|:-i.|'.1_,

in the diaphysis near the epi-

physeal line. The marrow should not be curetted. If the symp-
toms are slight it may be safe to delay active interference, but judg-
ment should favor incision and drainage 1n all doubtful cases.

[n the subacute stage it is desirable to remove the necrotic area
to establish the regeneration which takes place through the periosteum.
The periosteum should be separated from the bone, and in cases
with extensive disease the diseased shaft removed and the inner edges
of the periosteum placed in apposition, to favor the formation of new
bone. The removal of this necrotic portion should not be attempted
until the acute stage has passed, usually about two months after the
first onset of the discase.
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In the chronic stage the treatment involves the consideration not
only of the removal of the sequestrum, but the hlling of the remaimning
cavity with normal bone. As the cavity is surrounded by thick, ||:l|';l
bone with hittle vascularity, it does not readily develop new, healthy
bone growth.® The removal of the shaft as well as the m:qm-.-at:'m;]
and stitching the surfaces of the uppermost sides together is indicated

in such cases. The experience of the writers has not been favorable

‘16. r1r.—Acute Osteomyelitis of the Kneegoint

to the use of the iodoform wax bone plug in such bone cavities and
they prefer to allow the cavity to fill from clot.

When the joint is involved, in the acute stage, drainage should
be established as soon as possible by free incisions. In the subacute
stage where no sinus has been established the joint will need fixation
and protection to check the progress of the disease and to prevent
deformity. In the chronic stage with sinuses and sequestra, the treat-
ment consists of the thorough dramnage of bone with the free removal
of the hardened bone. If the cavity necessary for complete drainage
is a large one, it can be left to fill in with granulation or can be covered
i with a periosteal flap.

The treatment of the deformities following infectious osteomy-
elitis is similar to that of the deformities following tuberculous ostitis.

SPINE.

Acute Osteomyelitis.—The spine is not commonly attacked by
this disease. When it does occur the most common age of onset 18
from six to fifteen, but younger children and adults are not exempt.

Hournal of Amer. Med. Assn., February 13th, 1004,
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f.ll.-r:am:u-i by the pannus. Changes in the capsule and synovial mem-
brane also take place, consisting of the development of granulation tis.
sue with fibrous thickening. The Joint is gradually rf';r-llll'LLCiH]'S-‘.L'll, Even-
tually terminating in aniylosis. Suppuration does not take place, and
the process is not acute, although there may be acule stages. There

Fic. r1z.—Arthritis Deformans of Knee-joint,

may be long remissions: the amount of the joint involved varies and
the process may be arrested at any stage. The periarticular tissues
may be swollen, but without heat or tenderness. Later the periarticu-
lar cedema disappears in part and a shrunken condition of portions
of the tissues may eventually result. Disability, loss of motion, dis-
tortions, and partial dislocations finally result. As a rule there 1s
an absence of peripheral exostosis. The bones of the affected jomnt
show an increased permeability to the a-ray, probably from an absorp-
tion of lime salts from disease, this occurring without histological
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change. This form of arthritis attacks the middle-aged and the young,
even the very young, but not the aged. The affection involves a
single joint at first, but gradually extends to other joints, as it is
characteristically polyarticular. In the severe cases a pitiable condi-
tion of stiffening distortion results, with ankylosis of all the impor-
tant joints. The disease is extremely chronic. Periods of sensitive-
ness on the slightest jar or motion
are followed by a painful stage
with great disability

Etiology.—Little is known of
the etiology of the affection.
Adequate proof that it is a germ-
caused disease is wanting, al-
though the affection in some in-
stances follows gonorrheea, but in
the majority of cases no germ
causation is formed. The exist-
ence of some soluble irritant as
vet unknown is often assumed as
an exciting cause.

The prognosis is, in the mid-
dle-aged, extremely unfavorable,
and very doubtful in the young, in
cases Involving many joints, but
where 1n the young no more than

= by te g e L . M e - Fig. 113 —Hand in Arthritis Deformans, Show-
one or two joints are affected, an B e e A YR

arrest of the process may take Middle Finger. (By the courtesy of the De-
= partment of Surgical Pathology of the Har-
j?]ilf."[.‘. vard ‘Medieal School)

A diagnosis of the affection is
based on its chronic character, the fact that it is polyarticular and
non-suppurative with a different clinical history from that usually seen
in the ordinary tuberculous joint disease.

DEGENERATIVE ARTHRITIS (STIFFENING ARTHRITIS).—In this
group the primary change is the fibrillation and softening with erosion
of a portion of the joint cartilage. The underlying bone becomes
exposed so that the joint surface articulates with a bony and not
cartilaginous surface, and with bone which becomes abnormally hard
and 1s eburnated. The changes are not uniform throughout the joint,
irregular growth of bone and cartilage takes place, often with erosion
i one place and compensating overgrowth in another. There is
increased perichondrial activity and new formation of cartilage and
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bone, with irregular increase {‘in:umt’eruutiu]]y. The joint is Irregu-
larly enlarged; there is periarticular thickening, but, as a rule, the
synovial membrane is normal, except at the periphery of the joint there
may be pedunculated growth of connective tissue, which may become
cedematous or infiltrated with fat,
developing the so-called lipoma
arborescens. There may be in
these fibrous projections cartilage
and bone growth, the peduncular
attachment may be torn, resulting
in cartilaginous bodies, often
partly ossified, which remain free
mm the joint cavity, the so-called
rice bodies or joint mice.

Etiology.—As the affection is
almost entirely confined to the
physiologically old, it may be

classed generally with senile
Fic. 114.—Double Hallux Valgus and Hammer ' 3
s R T T T e A A T e L?I?ﬂﬂgﬁﬁ, ey arteriosclerosis or
fibrous degenerations elsewhere.
A toxin developed in the intestine from imperfect intestinal activity,
1s suggested as a probable cause, but for a satisfactory understanding
of the subject, further investigation 1s demanded.

A similar condition is seen in the knee and hip and in some cases of
tabes dorsalis, where undoubted degeneration of the cord exists, but
the relation of these Charcot joints to the condition of nerve degener-
ation 1s not understood, and there i1s no reason to assume, in the
ordinary case of degenerative arthritis, the existence of any change
in the cord. The affection 15 monarticular, or attacks not more than
two joints, except in the hands, where many of the terminal phalanges
may be affected, forming what is known as Heberden's nodes. This
form 1s more common in women.

The most constant symptom i1s impaired motion; the joint
becomes stiffened, the stiffening being at first more marked after rest,
the stiffness disappearing with use. The limitation of motion, how-
ever, increases gradually, until complete stiffness may result, with
deformity and partial dislocation; there is never, however, a true
anlylosis. There may be little or no pain, except the pain which
comes from the distorted use of a limh.

Prognosis.— The disease is one of slow development and slow in-
crease, with prolonged remissions and arrest at any stage.
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The degenerative type is characterized by a degeneration and
absorption of the cartilage of the joints, with subsequent irregular
proliferation, with osseous deposits, fibrous degeneration, and

Fic. 115.—Enlargement of Knees and Ankles from Arthritis Deformans in a Child of Ten.

[Msease of long duration.

degenerative changes of the synovial membrane and periarticular
tissue.

The disease occurs chiefly in the middle-aged and old, and 1s prob
ably to be classed with the group of degenerative processes, of which
arteriosclerosis 1s the most conspicuous example.

The cartilage may be entirely absorbed and bare surfaces of bone
left. In other places there may be areas of cartilaginous thickening
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number of cases during this early stage, before the marked appear-
ance of characteristic changes, a slight elevation of temperature, and
an increase of pulse may be observed, which may persist for some
time. In addition to the general discomfort, there may be also present
impairment of the general condition, and the gradual increase of the

Fic. 117.—Avthritis Deformans of Long
Standing (Heberden's Nodes)., Marked
enlargement of the distal phalangeal
joints.  (By the courtesy of the Depart-

Fig. 116.—Hand in Arthritis Defor- ment of Surgical ["ul!:-:lh_:-g}' of the
mans in a Child Ten Years Oid. Harvard Aedieal Schoall)

symptoms 15 accentuated at times by slight acute attacks. In other
cases the invasion 1s somewhat acute, so that the affection resembles
what is ordinarily known as ““ acute rheumatism.”

Swelling.—The swelling varies greatly both in amount and in its
location. In the milder cases of the most chronic type at an early
stage, little swelling is present, but swelling of the synovial tissues,
with perhaps synovial effusion, is likely to be recognized at a com-
paratively early stage of the affection, and is of importance. Later
there occurs a fusiform swelling, consisting of cedematous periarticu-
lar tissues, the capsule, and the ligaments, along with some inflamma-
tion of the synovial membrane.

Stiffness—The limitation of motion in affected joints is due partly
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to the mechanical obstructions to motion produced by the pathological
process, and partly to muscular spasm, which, however, 1s a much less
prominent factor than in tuberculous disease, except when the process
has become extensive.

Distortion—This swelling may diminish, leaving the joint dis-
torted by the muscular spasm, the cicatricial contraction of some
structures, and the relaxation of others, along with the periarticular
thickening of the periostenm and other tissues which have become
the seat of bony deposit.

Skin and Fascia.—The subcutaneous tissue and the fascia may un-
dergo changes, which are characterized at first by swelling, which may

=

Fig. 118.—Arthritis Deformans in a Child of Ten, of Long Duration. Most of the joints af-
fected. Showing enlargement of elbows, wrists, and ankles, and flexion deformity of
knees,

be followed by thickening and contraction. In certain places in the
fascia, nodules may be felt, which may be the occasion of discomfort
when they occur 1n the plantar fascia, which 1s occasionally the case.

Diagnosis.—When an adult is affected with a chronic progressive
affection of several of the joints, accompanied by swelling, slight pain,
absence of suppuration, with an increasing deformity and an enlarge-
ment, partly of bone and partly of the capsule, diagnosis of arthritis
deformans is easily made. In the less developed cases, in which the
affection 1s monarticular or occurs in children, it 1s at tumes difhicult,
if not impossible, without a careful observation of the case, to deter-
mine whedher the case is tuberculous or not. A diagnosis can be made
by incision of the joint and inoculation experiments. In children,
as well as in adults, chronic non-suppurative polyarticular affections
are more probably non-tuberculous.

[t goes without saying that an early diagnosis is of importance
in order that the patient may be placed under proper conditions betore
the disease has made great progress.
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the curves are not affected or obliterated in the later stages. The
lower spine is generally first affected and the cervical last. In the
severest cases the spine is stiff from the sacrum to the occiput, and
permits no more motion than would an iron rod, and in the severer
cases the ribs are ankylosed at their junction with the spine, and the

Fic. 119.—Vertical S-c-
tion through Part of
the Bodies of Sacral
Vertebra: from a Case
of Spondylitis Defor-
mans. Drawing shows
the mew formation of
dense bone along the
anterior surface which
iz especially marked
at the intervetehral
discs. (By the courtesy
of the Department of
Surgical Pathology of i ;
the Harvard Medicsl FiG. 1zo.—Spondylitis Deformans, Showing
Sehonl.) IDeposits of Bone at the Sides of the Verte:
brae. (Warren Musecum.)

chest wall scarcely moves in inspiration. In less severe cases the spine
is not involved to the whole extent, but marked stiffness without
angular projection exists in a portion of the column. Stiffening and
flexion of the hips is present in some of the cases, and leads to a
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most distressing gait, in which the whole body 1s ecarried bent
forward.

I'he course of the disease is chronic in the extreme, and its dura-
tion covers many years. The bone inflammation has no destructive
tendency and accomplishes nothing more than stiffening the vertebral
nf'u[unm_ The 1mpairment of the general health consequent upon this
15 generally not so severe as one would anticipate.

The diagnosis of the proliferative type of the affection can be
made by recognizing the rigidity of the entire vertebral column with-
out the angular prominence of
Pott’s disease. The immobility
of the ribs is a pathognomonic
sign of the affection, and the
involvement of other joints
would merely confirm one's
opinion of the character of the
disease. A diagnosis of the de-
generative type is made by the
deformity and increasing stiff-
ness.

Prognosis.— [t need hardly
be said that the prognosis is
unfavorable as to complete re-

covery. Early cases may pass
into a quiescent stage by means
of proper treatment and the
pain subsides. Most cases are
improved by support and fixa-
tiomn.

Treatment—The general
measures likely to be of use
have been described. In the
acute stage the use of fixation
is indicated. A plaster or
leather jacket, applied without
suspension, or some form of

16, 1zi.—Arthritis Deformans Following Gonor- i A i 4 e
rhea Involving Spine and Many Other Joints. !"'“]:'I:'”]”";-:, corset are ll'tl'.f' Jest
!';',lil:-:' _r'--:'|'l-||'1|].' ri:.':'i-:| except upper cervical re- . = e o = .
e, By the cotrtrre o the Department ot meanstofobtainingithis. s

Surgical Pathology of the Harvard Medical I.I].l'.' acute 3“"'\-”1[““5"5“" 1]1_1i{='[‘
:":-l._'llllli | : =t

down, massage i1s of value.
The spine should be protected by a support so long as it is painful




ARTHRITIS DEFORMANS 37

)

and irritable. The use of manipulation to ward off the approaching

ankvlosis is harmful and undesirable at all stages of the affection.

HIE.

Arthritis deformans of the hip-joint 15 an affection which 15 not
uncommeon in patients above the age of forty-five. It may occur as

a monarticular affection or in connection with a simultaneous affection
of some of the other joints.

Pathology and Etiology.—\When affecting the hip the disease has
been known as senile coxitis, malum coxze senile, etc. It begins in

many cases insidiously, while in others, and especially monarticular
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moderate thickening and soft grating on motion, much is to be expected
from the prevention of overuse and the regulation of the circulation
m the knee. If the changes in the joint are advanced, and especially

I

W

Fig. 1z24.—Arthritis Deformans, Bony Enlargement of Enees with Effusion. Palpahle fringes.
Limitation of motion. Crepitus and pain on motion. (By the courtesy of the Department
of Surgical Pathology of the Harvard Medical School.)

if other joints are showing signs of a progressive involvement, the
outlook is unfavorable.

Treatment.—When pain is present rest is very strongly indicated.
During the quiescent stage, the local measures described above should
be used.

When ankylosis of the knee in a faulty position has resulted from
arthritis deformans, brisement forcé is to be tried for its rectification.
It is not, of course, to be expected that motion will be present in the
joint in its new position, yet some motion may be preserved in the
joint.
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may have become so much impaired by the disease that even if a
fur.f:ign body were removed little would be gained. In the great
majority of cases, however, inasmuch as the disease occurs in other-
wise healthy persons, mostly young adults, the operative removal of
the foreign body 1s advisable.

Lipoma,—Fatty growths may form in the joints, acting as foreign
bodies and causing chronic or recurrent attacks of acute synovitis.

Fis. 125.—Tibial Joint Surfaces of Knee EIEﬂ!'l from Above, Showing Semilunar Cartilages.
(Fick.)

Although other joints are not exempt, the common seat of occurrence
is in the knee,

The lipomata vary in size, being sometimes as large as an egg, and
attached to the synovial membrane by a pedicle. In shape they
may be regular or irregular and are studded with small tabs of fatlike
tissue. Once formed, such a mass acts as a foreign body, and clinically
a swollen joint is found with little or no effusion. The function is
imperfect and pain may be present, and the joint is liable to lock in
partial extension. The swelling 1s chiefly noted at the side of the
patella tendon. The treatment consists in the removal of the mass.

Dislocation of the Semilunar Cartilages (Hey's Internal De-
rangement ) —The affection is nearly always traumatic in origin and
consists in the tearing loose from its tibial attachment of the internal
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or external semilunar cartilage. The internal is the one most fre-
quently displaced.

The symptoms are in a measure similar to those caused by loose
bodies, and similar to, but generally rather more than, llll:lﬁl,_‘-q‘;i'['fgw]

by hypertrophied synovial tringes and the like. The patient, by some

violent muscular effort or by some sudden twist, as in dancing, tennis
kicking football or falling from a horse or carriage, wrenches or
twists the knee and finds it impossible to extend it fully, and walks
with it bent in the way described, suffering much pain, and a sharp

Fic, 126,—Three Right Intermal Semilunar Cartilages, Showing Fracture Opposite Internal
Lateral Ligament, Upper Surface. (Tenney.)

attack of synovitis follows. On examination one may find a protrusion
of one of the semilunar cartilages, which establishes the diagnosis.

In some instances much tenderness can be found over the internal
cartilage at the front of the joint where none is present over the
outer.

The affection is masked in many patients by the severity of the
acute synovitis which follows the injury, and the true character of the
accident may not be learned for a long time afterward. One ocecur-
rence of the accident predisposes to subsequent attacks. Lateral
mobility of the knee is likely to exist in cases of long standing. This
dislocation affects, for the most part, persons between twenty and
fifty vears of age, and men are much more frequently affected than
women ; it rarely occurs in children.

Patients who are liable to the displacement soon learn the manipu-
lation of reduction themselves. The knee should be bent to its fullest
extent : the tibia should then be drawn away from the femur as far
as possible, to separate the joint surfaces, at the same time rotating

e
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the tibia inward or outward as the internal or external cartilage is
displaced, and then the leg should be extended quickly but not forcibly
to its fullest extent, while the surgeon manipulates with the thumb
the situation of the semilunar car-
tilages, especially if any undue
prominence should be felt. An
anesthetic may be necessary.

The cartilage, after reduction,
may become united to the tibia by
its former attachments or it may
remain loose, to cause further at-
tacks: or, less commonly, entire
detachment of the torn piece may
occur, in which case it becomes a
loose body of the cartilaginous
class.

The treatment after the origi-
nal accident is reduction of the
displaced cartilage, followed by
the usual treatment for the acute
synovitis which ensues. If the
attacks recur, especially on slight
cause, it is likely that the cartilage gy 12 —Semitunar

Cartilage of Right
has IJEC]'.I 1]'.’:1'I'I'IE'I.TIC]'ItI‘|-’ ]UUEEHC{I Knee, Showing Effects of Long-Continued

1:|‘i|.,:1 {011, {-]'1_'1“:14_'.1_.'.)

from its attachments and will in
all probability become a source of further trouble. The treatment
may under these circumstances be mechanical or operative.

1. Mechanical Treatment—Although the use of knee-caps with
pads beside the patella, elastic bandages, etc., may prove of use in
preventing in part future attacks, they are to be regarded as palliative
rather than curative.

The apparatus advocated by Shaffer for this condition consists of
an outside upright attached to the boot and reaching to the upper part
of the thigh, and an inside upright reaching from the upper thigh
to the upper part of the calf, with a pad placed over the inner aspect
of the knee, The apparatus is jointed at the knee, but the joint is
arranged to prevent full extension of the knee. The object of this
treatment is, by preventing harmful motions and positions for some
months, to produce a reunion of the cartilage to its proper attach-
ments and a return of the ligamentum patellze to its proper length.

2. Operative treatment 1s, as a rule, surer, quicker, and more ac-
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In the acute stage it is likely to be mistaken for synovitis of the knee-
joint, but the patella does not float. The chronic enlargement of the
bursa is generally the outcome of a series of acute attacks. Iluctua-
tion 1s clearly present, and the swelling is more sharply localized to

Frg. 1z8.—FPrepatellar Bursitis.

the region in front of the patella than in synovitis. In the chronic
stage of the affection, heat, sensitiveness, and discomfort are ordinarily
absent,

Although the acute affection shows a tendency toward recovery
under rest, the chronic affection does not have this tendency and 1s
likely to continue unabated, while suppuration sometimes occurs. The
inflammation of the bursa occasionally is found in connection with
gout, rheumatism, or syphilis.

Treatment.—The acute affection ordinarily yields readily when
the limb is placed in the extended position upon a ham splint and
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is not serviceable in restoring elasticity to previously torn ligaments.
This is to be accomplished by gradually increasing active exercises,
practiced daily, either free or with mechanical aids, the simplest of
these being weight and pulley appliances.

Bursitis of the shoulder has been spoken of under synovitis of that
joint.

ANKYLOSIS.

Ankylosis is the name used to characterize the persistent stiffness
of a joint. This may be * complete” when all motion is lost, or
“ partial ¥ or “ incomplete ¥ when some part of the normal motion

Fig. 129.—True Ankylosis of the Hip-joint. {Jeachimsthal.)

remains. It is also classified as “ bony " or “ fibrous "' ankylosis, ac-
cording to the character of the tissue binding together the joint sur-
taces. False ankylosis, pseudo-ankylosis, etc., are terms used to desig-
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nate a condition of joint stiffness in which the restriction of joint
motion is due, not to destruction of the joint surfaces, but to other

causes, such, for example, as the development of osteophytes and the
like around the edges of the joint occurring in arthritis deformans

Fie. :I_]L'l.—l’eil.‘l.tli||.l-:‘s11k}'|l.:l:-'i:-'. of Hi|:--j-.u'|::|'| [ie to Arthritis Deformans. [’jua{hinmﬂ[al.]

the contraction of the joint capsule, etc. The name ankylosis should
not be applied to the stiffness of joints due to the tonic muscular spasm
of acute or chronic joint disease. This disappears under anesthesia,
whereas ankvlosis is not affected by it.

The pathology of ankylosis is the pathology of the affections
which cause it. It represents in general the end result, the cicatrix,
of an acute or chronic joint inflammation or of a more or less severe
trauma.

The causes of acquired ankylosis are therefore to be found i‘n
acute or chronic joint inflammation, in the ankylosing form of arthritis
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deformans, in fractures involving the joints, in trauma of various
kinds, and in periarticular suppuration and trauma. The fixation of
normal joints for any reasonable time does not cause true ankylosis.
The position in which ankylosis occurs is of great importance, as the
usefulness of a imb in cases of irremediable ankylosis will depend
on stiffness in a useful position.

The desirable position for ankylosis of the hip is in a few degrees
of flexion with no adduction or abduction.

In the knee the useful position is with the leg nearly straight.

Fic. 131, ~—True Ankylosis of Hhip-joint Due to Tuberculous Disease, (Warren Museéum.)

In the ankle the desirable position for a stiff joint i1s with the foot
at a right angle to the leg.

In the shoulder the arm is most useful if slightly abducted and a
little flexed.

With a stiff elbow the only useful arm 1s obtained with the fore-
arm at a right angle to the arm.

The diagnosis of ankylosis is made by the absence or limitation of
motion. It is not diminished by anasthesia, and in true ankylosis the
x-ray shows the disappearance of the line between the bones and the
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the normal process of ossification of the primary cartilage. The
cartilage atrophies and the process of ossification takes place abnor-
mally early. In true chondrodystrophia the bones will remain dis-
torted, the joints will probably be limited in their range of motion,
and the general growth of the body retarded, resulting in dwarfism.
The milder cases may reach adult life. The treatment can only be
palliative. )

HABITUAL OR RECURRENT DISLOCATIONS.

Patella.—Dislocation of the patella or slipping patella is like to
occur either spontaneously or for very slight cause in certain young
girls with lax muscular fibre and a
feeble development. Boys are only ex-
ceptionally attacked.

In consequence of some slight twist
of the leg, as in dancing, rising from
a chair, going upstairs, or some similar
motion, an excruciating pain 1s felt in
the knee, and the person either falls in
consequence of faintness or finds her-
self unable to use the leg. The patella
is found almost always dislocated out-
wardly, sometimes twisted so that its
lateral edge rests against the front of
the femur. The reduction of the dislo-
cation 1s very simple and is very soon
learned by the patients themselves.
The leg is fully extended and the pa-
tella gently pressed back into place
until it assumes its proper place with
a click, or often it slips back of its own
accord when the leg is straightened.
An attack of synovitis follows, as
the case of loose bodies, but the joint
soon acquires a tolerance so that each
succeeding attack of synovitis becomes
Fig. 132—Chondrodystrophia Feta-  Jess, The cause of the affection seems

lis, ** Congenital Rickets.''

to be, in most cases, the lack of
tonicity in the extensor muscles of the thigh, or the elongation of the
ligamentum patellz. _

After many attacks of dislocation the patients complain ot a cer-



OTHER AFFECTIONS OF THE BONES AND JOINTS 163

tain sense of insecurity in walking, which in severe cases may amount
to a distressing f]i!-li'l]_.l'i]il'}'. limiting the patient's ability to walk or
engage in active occupation. : o
Mechanical Treatment—If an elastic knee-cap is split in front and
furnished with lacings or straps, and if felt pads are sewed upon
the sides of the cap at such places as would exert pressure upon the

Fro. 133.—Dislocation of Patella.

sides of the patella, an arrangement is furnished which, when properly
adjusted, will give a serviceable support in lighter cases, allowing
motion at the knee.

Some retentive apparatus, along with the use of massage and
exercise, may effect a cure, especially in rapidly growing girls.

Operative Treatment.—In resistant cases, or those unable to fol-
low out proper mechanical treatment, operation will be required.’

This consists in the removal of an elliptical piece of the front of
the capsule of the joint internal to the extensor tendon and a stitching
together of the edges of the opening, thereby tightening the inner

1 Bade : Zeit. f. orth, Chir,, xi., 3, 451 (with bibliography).















168 ORTHOPEDIC SURGERY

a deposit of acicular crystals of urate of soda, which localized de-
posits are known as * tophi.” There is a permanent thickening of
the synovial membrane. There is but little tendency to suppuration,
unless the calcareous deposits ulcerate through the skin by pressure
and so open the periarticular tissue. The common seat of the affec-
tion 1s the metatarsophalangeal joint of the great toe (podagra). The
joints of the hands, and the knee- and elbow-joints are also often
affected.

OSTITIS DEFORMANS.

Paget’s Disease.—This name designates a deformity affecting
the long bones, chiefly in their diaphyses, causing them to bend.
It most frequently attacks
the lower extremities first,
also involving the spine and
the skull. The upper ex-
tremities are at times curved.
The process consists of a
thickening and curving of
the affected bones, the bone
hypertrophying as a whole
and its curves increasing,
while the external surface is
roughened. In most cases
the enlargement takes place
Fic. 534.-—Hnuu-_inint]Ji;:&:?s in Gout, Showing b}. the E}{l}ﬂﬂﬁi(}]] Of the cor-

tex; in other cases the
spongy part of the bone is extended. The skull shows marked thick-
ening and enlargement.

Microscopic examination shows appearances of absorption and
new formation, and the proportion of mineral salts in the bones is
diminished.

Etiology.—In the matter of etiology nothing definite has been
established. The disease attacks men in middle adult life more fre-
quently than women. The relation of the disease to arteriosclerosis
is obscure, some writers claiming that pathologically they are iden-
tical. This point of view cannot yet be regarded as established.

Symptoms—The affection is generally ushered in by a long period
of pain described as “ rheumatic,” and perhaps by headaches." Some
cases are, however, practically painless. The general condition of the

1'Wollenberg ;: Zeitsch. f. orth, Chir., xiii., 1.
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patient is often not seriously affected. The attitude is characteristic;

in advanced cases the patient stands with the legs bowed and the spine

bent in a gradual backward curve; the body may be carried forward
"51 - L

Fra. 135.—0stitis Deformans.  Male, age fifty-four. First definite signs seven years before
photograph. Present  involvement most marked in cranium, clavicles, right ulna, left
radius; pelvis, tibiz, and fibie, (R, B, Osgood.)

bent at the hips, the skull may be greatly enlarged, and the spine lose
its flexibility. In such cases the body i1s shortened in the erect position.
The diagnostic symptoms are the occurrence of bow-legs beginning
in the latter half of life, the bending backward of the spine, the
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by scoliosis and backward bending of the spine.! Partial relief may
be afforded by fixation.

Arthropathy of the Hip.—As in most other instances, Charcot’s
disease of the hip simulates very closely arthritis deformans of the

ordinary type. The changes in the joint are, however, much more

acute and extensive than those with which we are familiar in arthritis
deformans. Rest is indicated for the joint, with traction if it gives
relief,
HEMOPHILIA.
Haemophilia is accompanied at times by characteristic joint lesions,
which in their clinical resemblance to tuberculosis are worthy of no-

'apiller ; Am, Medicine, November 1, 1902, p. 701 (with bibliography) —Graet-
zer: Deutsch. med. Woch., December 24, 1903,
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tion with Pott’s disease. The relation of the affection to acromegaly
and osteomalacia is not clear.’

ACTINOMYCOSIS.

Actinomycosis is a specific infectious disease occasionally attack-
ing the bone secondarily, and is caused by the streptothrix actinomy-
cotica (ray fungus). The process in the bone is a destructive one.

Fig. 137.—Seccondary Osteo-arthropathy Due to Pott's Disease, Showing Enlargement of Liver
and Spleen.

The spinal column, ribs, and sternum may be attacked, but the
maxilla is the bone most frequently affected, and the involvement of
bone being only secondary and incidental.

Actinomycosis of the spine is rare, but few cases having been re-
ported. In the cases seen by the writers it has resembled Pott’s dis-
ease very closely. In one case the diagnosis was made from a micro-
scopic examination of the discharge from the sinuses,

The treatment consists in the administration of iodide of
potassium,

Echinococcus cysts of the spine have been observed.

1Whitman : Pediatrics, 18gg, vii., Nos, 4 and 5 (with bibliography).— Janeway :
Am, Jour, Med. Sci., October, 1go3 (with bibliography.)
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MYOSITIS OSSIFICANS.

This aff&cti{_fn ilnhils symptoms is closely enough allied to those
caused by certain JUEII‘JtLlli.‘St‘:RSES to require mention. The affection
seems to hclmughl}r {I]\"'IE|EE| mto 2 types: (1) a multiple affection in-
volving various parts of the skeleton spoken of as myositis ossificans
progressiva and apparently constitutional; (2) a form dependent on
single or repeated trauma (traumatica), The pathology is unsettled
and may be studied in
the references.! The
characteristic of the affec-
tion 1s, in the first form,
the occurrence of multiple
bony tumors in connec-
tion with the muscles.
Such cases begin gener-
ally in childhood. The
muscles are tender to
pressure and deformities
may result from the pres-
ence of masses of bone in
abnormal situations. No
satisfactory treatment of
this variety has been for-
mulated. The traumatic
form results in a persist-

Fic. 138.—Myositis Ossificans. (Michelson.) ent thickening at the site

of some injury, which

impairs the muscle or muscles involved, and there may be found

by the x-ray even a few days after injury plates of bone in inti-

mate association with muscle tissue. In some instances this is

undoubtedly merely periosteum torn from the bone; in other cases this

explanation does not hold and one must assume the independent
formation of bone in muscular tissue.

If such formations do not absorb sufficiently to prevent proper
function of involved parts they should be removed by operation.

' Bocker : Zeitsch, f. orth, Chir., 1908, xxii. 1-3.—Jones and Morgan; Archiv
Riéntgen Ray, ete., 1905-6.
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guese poor are more frequently afflicted than the Irish in our Atlantic
American cities,
Changes in the Bones.—Inlargement of the epiphyses appears,

especially at the wrists, ankles, and anterior ends of the ribs. These

IF1G. 139.—Skeleton in Rickets, (Warren Museum.)

enlargements do not involve the joints. At the ribs one finds the
“rosary,’ a series of bead-like enlargements easily felt at the junc
tion of the cartilages and the ribs, and a small degree of epiphyseal
enlargement 1s easily detected here, and is not likely to be nustaken
for anything else. When these changes have occurred, the bones
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[t 1s a uniform curve of a part of the column, and is most prominent
at the junction of the dorsal and lumbar regions. This attitude
seems the result of a long-continued seated position, with a weakness
of the muscles, which fail to hold the spine in the erect position. The
curve is usually rounded rather than sharp, and the prominence is

141.—Deformity of Epine in Rickets,

not limited to one vertebral spinous precess, as 1s the case in early
Pott’s disease. The rhachitic curve of the spine 1s, as a rule, flexible
1f the child lies upon its face and is lifted by the legs. In the acuter
stages and after marked bone changes have taken place marked stift-
IIESS 1My be seen.

The attitude of a child affected with well-marked rickets 1s char-
acteristic. It exists in most marked cases of knock-knee and bow-
legs, and sometimes in a less degree with milder grades of the affec-
tion. The child stands with the legs apart, the thighs flexed, and the
knees bent, the back is arched, and the shoulders are thrown back.

Deformity of the pelvis may be induced by rickets, the body
weight being borne by a bony arch which causes it to bend under
weight, and deformities may result, which may be of importance in
childbirth.

Except in very severe cases, the arm bones are not seriously curved.
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The curvatures follow no special rule, but generally they are an exag-
geration of the normal curves of the bone. The curvature of the
arm bones may be due to creeping, or to lifting the child continually

l..._,"l:.

e 3

i
Lo

Fic. 14z —Attitude of Severe Rickets, Fic. 143 —Case of Osteomalacia in a Girl of
Showing Lordosis and Rotation of Fifteen Years, Showing Deformities of Legs
Pelvis, and Arms. (C. F. Painter.)

by taking hold of the forearm in one place, but often apparently is
the result of muscular action.

The rhachitic deformities of the legs are of such importance that
they will be considered separately.

Flat-foot is a very common accompaniment of rickets. The affec-
tion 1s considered under flat-foot.

In general, the skeleton is not only deformed but stunted, and
persons who have rickets severely in childhood do not reach average
size in adult life, as a rule. The osseous deformities, in most cases.
persist to a certain extent through life. Notably is this true of the
shape of the skull and the chest.









182 ORTHOPEDIC SURGERY

The gait of a patient with double knock-knee is a rolling. one,
consisting of a series of slight lurches, which are, however, not
nearly so marked as in bow-legs or congenital dislocation of the hip ;
while what is particularly noticeable is the outward throw of the leg
when it is being brought forward. * Toeing in ” is common, especially

L3 R R

Fig. 145.—Slight Knock-knece. Fro, 146 —Maoderate Knock-knee.

in the slighter grades, and slight knock-knee is the most common
cause of the toeing in, noticed in young children.

The angular deformity disappears when the knee is flexed to a
right angle, except in cases in which the chief deformity is in the
tibia.

As the deformity is most severe when the leg is in the extended
position, all mechanical treatment applied to the correction of knock-
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knee must be to the fully extended leg. When the leg is fully flexed
any inequality in the length of the cu_ml}'lrm 15 most L_:x'ula-nt. as seen
i:lllLlI[th‘ from the anternor surface of the thigh. This may be regis
tered by shaping a lead strip to the lower surface of the femur when

Fig. 147.—Different Types of Knock-knee,

the knee is fully flexed, and drawing an outline on paper from the
lead strip.

Occasionally one sees a combination of knock-knee and bow-legs in
the same subject.

Loose Knees—In young children beginning to walk, who have
grown rapidly or who have perhaps the mildest degree of rickets,
there is often developed a laxity of the knee-joint which may require
treatment. Such children stand with the knees prominent inward, but
the deformitv disappears on lying down and no overgrowth of the
internal condyle is to be found. The knees can easily be hyper-
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extended and are abnormally movable laterally, and such children are
unsteady on their feet. 'The treatment consists of the measures to be
described in speaking of the mildest cases of knock-knee.

Ig, 148.—Severe Flat-foot Associated with Knoek-knee.

Measurement of the Deformity—The simplest and most reliable
method of registration is to have the patient sit upon a sheet of brown
paper with the legs extended and the feet pointing upward; and then,
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with a pencil held perpendicularly to the paper, to trace the outline
of the legs.

Diagnosis.— |'he diagnostic points which mark the affection known
as knock-knee are an inward angular deformity at the knee, which
disappears on flexion of the leg upon the thigh. There is also in the

Fic. 149.—Severe Knock-knee due to Rick- Fig. 150.—5Slight Knock-knee Resulting
ets.  Seen from behind. from Tuberculous Disease of the Left
K nee. MNow cured.

latter position to be noted a relative prominence of the internal condyle
of the femur in nearly all cases. The a-ray is of use in defining the
chief location of the deformity when necessary.

Prognosis.—In severe cases spontaneous improvement is not to
be expected. Children with a slight degree of knock-knee which is not
progressive will probably outgrow it without any treatment if in
vigorous health. If the deformity is moderate or severe, the chances
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are strong that the affection will remain stationary, or more probably
will become worse as time goes on, unless active treatment is begun.

Treatment.—The treatment of knock-knee falls into three di-
visions: I. Expectant. II. Mechanical. 1II. Operative.

Fi6. 151.—Bow-leg of Right Leg, Fic. 15z.—Hyperextended Position of

Enock-knee and Flat-foot on the Knees, Frequently Seen in Con-

Left. nection with Knock:knee or Loose
Knee. A

I. The expectant miethod of treatment relies upon nature’s efforts
to repair the deformity; efforts which are aided on the part of the
surgeon by keeping the child off of its feet to a greater or less extent,
and by constitutional treatment and by massage and corrective manip-
ulation.

When the expectant method is chosen in rhachitic knock-knee, the
child should at once be put under the best possible conditions as to
hygiene and diet.

e TR
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BOW-LEGS.

In bow-legs the legs are most often bowed with cx:m_ﬁ.-'exity outward.
This deformity is the reverse of knock-knee, and is termed geni
varum. It is single or double, generally the latter, amF may excep-
tionally exist in one leg when knock-knee is present in the other.

Fie. 163—Moderate Rnock-knee Before 1. 163.—Same Case After Macewen Oste-
Operation, otomy.

The curve is most often a gradual and uniform bowing of the
femur and tibia, so that with the feet together the outline of the legs
forms an oval which in severe cases approaches a circle. A second
class of cases presents a bowing chiefly in the lower third of the tibia
which is more angular in character, and the femurs are practically
normal; a third class presents, either alone or in conjunction with the
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other deformities, a bowing forward of the tibia and sometimes of
the femur also.

Occurrence.—The anatomical changes found are those of rickets.
The bending of the bones is in most cases, like the other deformities

Fic. 165.—Bow-legs. Curve Involving Fig. 166.—Anterior Bow-legs,
Whole Leg.
of rickets, a simple yielding, without fracture, except in rare instances,
where infractions as spoken of may be present.

Causation.—Bow-legs 1s essentially a rhachitic deformity in chil-
dren, and true bow-legs can occur only in a child whose bones are soft
enough to bend easily. It occurs in the first three or four years of
life, and ordinarily in connection with general rickets; sometimes,
however, other rhachitic manifestations cannot be detected.
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Bow-legs of a marked type is seen In children who are too young
ever to have borne their weight upon their legs. FEarly walking, so
much talked about as a cause of bow-legs, 15 not to be accounted a
factor of any importance in their production unless rickets in some

Fic. 167.—Bow-legs Affecting Chiefly Bones of Lower Leg.

degree 1s present. Why the bones should bend outward as they do
is a question which is by no means settled.

Anterior curvature of the thigh and the leg bones 1s manifestly
the result of body weight coming upon a flexed limb, conjoined per-
haps to the action of the most powerful muscles in the body (the flexor
muscles of the thigh) pulling in the same direction.

The child walks with a distinct waddle and generally with the
feet wide apart and a tendency to invert the toes.

The deformity i1s almost always more conspicuous in the standing
position, both because these children stand with the legs so far apart
to secure a good balance and because the knee-joints generally vield
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In all cases tracings should be taken at least once each month, and
if after two or three months no improvement is evident, mechanical
treatment should be begun.

In the case of babies the expectant plan of treatment is the one
to be followed at first.

1. Mechanical treatment, which is to be pursued up to the age
of four years, is based upon the principle of drawing the knee inward
to a rod which has counter-points for sustaining outward pressure
at the upper part of the thigh and at the ankle. IHere, as in knock-
knee. traction from a rigid rod is more definite and more satisfactory
than from an elastic one. The
form of apparatus used is of little
consequence so long as it answers
the indications and holds the knee
extended.

The apparatus shown 1s the
one generally in use at the Chil-
dren’s Hospital in Boston, and is
serviceable. It consists of a steel
upright, which is attached below
to the sole plate of the shoe. It
runs up nearly to the origin of the
adductor muscles, but it must fall
a little short of them or it will ex-
coriate the skin in walking. The
upright is then bent forward and
upward, and curved to fit into the
groin and come up as far as the
posterior part of the dorsum of
the ilium. In this way a lever is
provided with which to evert the
feet to any extent by altering the Fio
curve of these arms and strap-
ping them together behind. Pads for the outside of the legs are made
of leather and buckled by two or three straps to the upright, opposite
the greatest convexity of the curve.

Anterior tibial curves are not susceptible of improvement or cure

by mechanical treatment except in slight cases in which the bones are
soft.

. 171.—DBow-leg. Brace Applied,

Operative Treatment.—QOsteoclasis.—Mechanical fracture is
made feasible by the use of osteoclasts, of which the one of Rizzoli
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1s the simplest and illustrates the principle. There are more modern
and more rapidly acting instruments, which will be found described
in the treatises on Orthopedic Surgery. The instrument is applied
to the bared limb, the padded rings being adjusted as far as is possible

Fic. 17z ~—Bow-legs of Moderate Degree Fic, 173.—S5ame Case After Osteo-
Before L}‘]le':':lti.l.‘:-ﬂ. claszis,

from the point at which fracture is desired, and the breaking pad
where the fracture is to be located. In placing the rings of the osteo-
clast on the limb, care should be taken not to put them too near to the
joints of the ankle or knee, as the epiphyses might be separated by
carelessness. Pressure is increased until fracture of the bones takes
place. The fracture of the bones is evidenced by a loud snap which
can be heard anywhere in the room.

After the bone has been broken, the osteoclast should be removed,
the fragments placed with the hands in a somewhat over-corrected
position, especial care being taken to correct the rotation of the tibia.
Sheet wadding is carefully placed around the leg, and the limb fixed









CHAPTER X.
COXA VARA.

THE name coxa vara is applied to a condition in which the neck
of the femur becomes more horizontal than the normal angle of

Fic. 175.—Specimen of Coxa Vara, no Clinical History. (Warren Museum:)

120 -140°, which it makes with the shaft. This bending of the neck
may reach in extreme cases an angle less than go’.

Etiology.— The affection i1s rarely congenital, but more often ac-
quired, and 1n its purest form appears in adolescents as an affection
apparently primary, being called mn this case * static ™ coxa vara. In
such cases one must assume a diminished resistance of the bone, but
evidences of general rickets may be absent. The deformity also

199
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occurs 1 connection with general rickets in children. in osteomalacia
and after destructive diseases of bone, such as tuberculosis, osteo-
myelitis, arthritis deformans, ostitis fibrosa. ete. It also arises after

iracture of the neck of the femur in adults and children and after

Fic. 6. --.'"-\-|l!.l.':iI|:l.'II of Severe Double Coxa Vara from an Adult Female (No. 3821 in the
Vienna Pathological Anatomical Museum). (Albert.)

epiphyseal displacements in children, in the latter instances being
called ““ traumatic *’ coxa vara.

The affection may be unilateral or bilateral, and affects males
more often than females.

The neck of the femur not only yields downward, but i1s apt
also to rotate on the long axis of the femur. The most common
twist of this sort 1s backward. which causes eversion of the toot and
leg, although inversion of the foot and leg is sometimes present from
the reverse twist. There may, however, be a simple downward dis-
placement without any appreciable twist. Exceptionally there may
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be bending outward of the upper part of the femur, which gives
rise to a deformity similar to that caused by the bending of the neck

of the femur.

177 Coxa Vara amd Bending Outward of the Lipper Shatt of the Femur. (Axlbert. )

In trawmatic coxa vara a fall in a child may be followed by a tem-
porary lameness in one hip, which later shows the signs described

above, or such a fall 1s followed immediately by pain, shortening,
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eversion, and limited abduction of varying degree. An r-rav shows
either an epiphyseal displacement or an impacted fracture or infraction
of the neck of the femur. Such cases are frequently unrecognized
until marked changes in the neck of the femur have 1:[]'{t'!l.;il{LR'l_'.
Again, after recovery from a fracture of the femoral neck, w;é]l{inq
may be begun before complete consolidation has taken place, and a
vielding ot the neck of the femur may occur later.

Symptoms.— T he symptoms of coxa vara are discomfort and irri-

Fic, 173.—5Sagittal Section of Coxa Vara, Showir
for Cross Strain.

tability in the affected joint on walking with characteristic limitation
of motion in abduction due to the altered relation of the trochanter
and head of the femur, the trochanter impinging on the pelvis in
abduction. In periods of joint irritation this limitation may extend
to other joint motions. Lameness is present, and in bilateral cases
g, restricted gait.

Shortening of the affected limb is present, with generally some
muscular atrophy; the trochanter is found above Nélaton's line and
unduly prominent, and flexion of the thigh is generally made in an

the gait becomes a waddling
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abducted plane. In severe double cases the thighs may 1}}: ?'.?SEE‘I
on the abdomen in extreme flexion. The x-ray shows a diminished
angle of the neck of the femur with the shaft.

Diagnosis.— T he recognition of coxa vara 1s not _alwa}fs casy.
The signs on which reliance must be placed are shortening, elevation
of the trochanter, limited abduction,
and prominence of the trochanter.
If the child stands on the affected leg
the buttock of the well side will not
drop (Trendelenberg’s sign), which
is the case in congenital dislocation
of the hip. An x-ray is of assistance
in establishing the changed relation
between the neck and shaft of the
femur.

The condition most likely to be
confused with coxa vara is hip dis-
ease, but in the former, generally ab-
duction is the only motion limited
and joint restriction is rarely ex-
treme; shortening is present to a de-
oree which would only exist with
much destruction of bone in tuber-
culosis, and the x-ray 1s of much
value.

In young children it is sometimes
difficult to discriminate between this
condition and congenital dislocation
of the hip. In both the trochanter

. . T - Fig. 1yg9.—Traumatic Coxa Wara of
1S prominent, and above Nélaton's Right Leg, from an Accident Occur
e £ # - a 9 .'| . 11 1. t S T Y .
line, shortening is marked and limi- R e e S

tation of joint motion comparatively

slight. In dislocation the head of the bone can generally be felt under
the fingers and can be slipped in and out of the socket, but in some
cases this is not easy to detect, and the a-ray alone will at times estab-
lich the diagnosis.

Diagnosis.—The diagnosis is generally to be made by the signs
given above, aided by the r-ray, and the conditions most likely to be
confused with coxa vara are congenital dislocation of the hip and
hip disease.

Prognosis.—In the coxa vara of young children accompanying
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general rickets, it seems likely that the deformity is in many cases
at least outgrown from the rarity of severe coxa vara in adults, who
have had rickets in childhood. In other cases there seems no reason
to look for spontaneous cure.

Treatment.— ['he treatment of coxa vara is to be classed as con-
servative or operative,

Conservative Treatment—In the stage when the bone may be
regarded as congested and therefore unfit to bear weight-bearing
strain, crutches, or some apparatus
forming a perineal crutch (the
Thomas knee-splint and the conva-
lescent hip-splint) may be used.
With restricted walking and stand-
ing, such treatment may be regarded
as likely to quiet joint irritation and
as a check to the increase of the de-
formity. If sufficiently long con-
tinued i1t should influence growth
toward the normal. Massage 15 a
useful addition to such treatment in
stimulating the local circulation.
Traction 1n bed i an abducted posi-
tion is desirable in acutely irritated
cases.

Operative Treatment—If con-
servative treatment has failed to give
relief, or if the case is already well
marked, some more active treatment
is desirable. If there is reason to
suppose, from the history, the symp-
toms, and the a-ray, that the bone
of the femoral neck 1s still soft, the

patient should be anazsthetized, and
the leg forcibly abducted with the
Accident.  Shows Eversion. idea of bending the neck. It is not
desirable to produce a loose frac-
ture. Following this the leg is fixed in an abducted position by a plas-
ter-of-Paris spica for two months, after which protected use (by means
of a perineal crutch) may be begun.

Osteotomy.—In cases where there 15 no reason to sSuppose i!lrlt
the bone is still soft enough to bend, and where operative correction
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seems advisable, osteotomy of the neck or shaft of the femur affords
the best means of relief.

The method generally advisable is to divide the shaft of the femur
transversely below the trochanter minor by an osteotome, and after

Fic. 181 —Radiograph of a Severe Rhachitic Coxa Vara in a Patient Six Years Old.
{ Joachimsthal.)

correction of the rotation of the femur to abduct the leg and fix it
in a position of marked abduction in a plaster-of-Faris spica.

A wedge-shaped osteotomy at the same level may be performed
in cases where no rotation of the leg exists, and has the advantage of
leaving a hinge of bone at the mner surface of the femur so that no
slipping by of the fragments will occur; but it is generally more dif-
ficult to perform than a linear osteotomy, in addition to which it
increases shortening.
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other. and is carried in a position of abduction. The trochanter is
. o R i =
less prominent than normal and is generally below Nelaton's line;

Fic. 183 —Radiograph of Case of Coxa Valga Due to Infantile Paralysis.

abduction is free and adduction restricted at the hip-joint. The
diagnosis is greatly aided by a skiagram.

The affection has been too recently recognized and studied to
enable one to speak definitely as to the treatment yielding the best
end results. IExcellent immediate results have been reported from
each of the following methods of treatment: (1) Exercises and mas-
sage '; (2) forcible adduction and retention in plaster-of-Paris in a

1 Stieda : Arch, £, klin., Chir., 87, 1, 243.
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position of extreme adduction®; (3) osteotomy of the neck of the
femur and allowing the shaft to slip upward on the neck by dimin-
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Fig. 184.—Radiograph of a Case of Coxa Valga. (David.) e il
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ishing traction in the after-treatment *; (4) subtrochanteric linear
osteotomy °; subtrochanteric wedge-shaped osteotomy.*

I Kumaris : Arch. f. klin. Chir., 1q08, 87, 3, 625.
YGaleazzi : loe. cit,

3 Allison : Am, Journ. of Orth. Surg., v., 228,

¢ Tubby : British Med. Journ., 1go8, 2482.
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not liable to suffer compression, but symptoms of nerve-root pressure
are at times observed in advanced cases.

The abdominal viscera are less likely to be displaced than the
thoracic organs, though the liver may be out of place and altered
in form, the spleen may suffer some compression, and the aorta is
necessarily displaced, but to a less degree than in Pott’s disease. The
lung on the convex side of the curve is much more compressed and
flattened than on the other and the heart is generally found displaced
toward the concavity of the curve in severe cases.

It is known that bone, like other portions of the human frame,
muscle, and skin, adapts itself to conditions, being changed in shape
and strength under pressure and
strain, as is shown by the Flat-
headed Indians, whose skulls were
distorted by pressure mechanically
applied for a long period i infancy.
The foot of a Chinese lady is an-
other illustration.

ETIOLOGY.

The phenomena of lateral curva-
ture, curve and rotation, have been
produced experimentally on the
cadaver of infants, and in ammals
by securing for six months the spine
of growing dogs by a stiff bandage
in a bent position. Growing chil-
dren, obliged to retain an abnormal
position through paralysis, often ac-
quire scoliosis, and the Siamese
] : A . twins, prevented from normal atti-
e o of ateral CUY®  tudes, developed lateral curves.

?._E.::i-t,lmﬂ in Right Dorsal Convex Curva- To EK'J]II.EH lht". 'l.'_ll'_‘,'“-'lﬂ.ﬂ}'ﬂ“&'l'll. of
scoliosis it is only necessary to as-
sume the existence of a constantly applied force exerted upon the
spinal column in abnormal directions. As the resistance offered by
the bone differs in different portions of the spine, and, as individuals
differ, similar distorting conditions do not produce the same deformity
in different individuals. Of the factors favoring abnormal distribu-
tion of superimposed weight, the following may be mentioned as
being the most common :

» B 2

————
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A

1. Faulty attitudes in standing or sitting.

2. Inequality of the length of the limbs, pelvic asymmetry, or other
causes tilting or twisting the pelvis.

Abnormal attitudes due to occupation, to defective eyesight or

hearing, to torticollis, muscular weakness, or paralysis.

4. To contractions following empyema.

5. Congenital defects, absence or defects of the ribs or vertebrze.

The primary curve may be followed by secondary distortions due
to abnormal muscular pull of the thoracic and abdominal muscles upon

F1c. 189.—Right Lateral Curvature. (Weigel.)

the ribs and vertebral column in the patient’s attempt to establish
proper poise. These distortions vary according to the variations in
abnormal strains and the 1b|lurnm]1n in tissue resistance at different
thoracic levels.

Lateral curvature is naturally favored by causes which will dimin-
ish the resistance of bone to LLhnnrnmllr dppllui weight. Apart from
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disease of the structure of bone, these are: (1) rickets and osteo-
malacia; (2) abnormal lack of bone resistance of the spinal column,
from rapid, excessive, or ill-nurtured growth.

SYMPTOMS.

Early History.—The deformity of scoliosis is developed during the
growing years, becoming arrested, as a rule, at the end of the period
of growth.

The affection is ordinarily discovered by the patient's mother at
the age just previous to puberty, although it is developed earlier than

: >
O
Fig. 190.—Severe Lateral Curvature (Un- Fic. 1g1.—Right Dorsal, Slight. Left Lumbar
treated). Curve.

this in a majority of cases without being recognized, except in the
severe cases. The patient suffers no inconvenience in this garljr stage,
and as the child is at an age (five to ten) when the figure 1s not care-
fully scrutinized, little attention is paid to the shight clerutimnlm Fhe
shoulder or projection of the hip. Upon superficial examination
but little else is to be seen, and these symptoms disappear on recum-
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bency or suspension. A careful examination often ciscloses a curve
of the spine to the side. |
In a majority of cases, however, when the surgeon is consulted,
well marked development of the distortion has already taken place.
The muscular svstem may or may not be well developed, but in

Fic. 1gz.—Lateral Curvature FiG. 193.—3evere Right Dorsal, Left Tumbar Curve
due to Infantile Paralysis of Showing Marked Lumbar Rotation on the Left,
Muscles of Trunk.

a majority of cases the muscles are not large or strong. In a few
mmstances of growing girls with marked umpairment of strength some
thoracic pain may be felt, and fatigue on exertion in walking or
standing. But cases of severe curvatures will be seen in which devel-
opment has slowly continued during the years of yvounger adult life.
In the severe cases seen in early or middle childhood the deformity
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will generally prove to be due to congenital defects, rickets. empyema
or infantile paralysis. i :

Spontaneous arrest when adult life is reached takes place in a
very large number of the slighter cases, without further development
of the deformity. Even in
many of the severer types of
the deformity, patients will be
observed who apparently go
through adult life without in-
crease of the deformity.

Pain.—Painful symptoms
are not common in the affec-
tion, but when present, such
symptoms may be classed as
follows : ;

1. Those due directly to the
altered muscular or ligamen-
tous strain.

2. Those due to the abnor-
mal pressure from distorted
ribs upon the nerves or ilium,
or by vertebrze upon nerves, or
to alteration of the size and
shape of the thorax, and dis-
‘ placement of viscera.

3. Neurasthenic symptoms

_8 from a lack of vitality, super-

T TR R SR induced .h:" the Iu?n_lalmn_% as

Displacement of Body to the Right. to exercise and activity, conse-

quent on the deformity, and ta

the impairment of circulation and respiration by the deformity of the
chest.

Interruption in the functions of the lungs, heart, liver, stomach,
and intestines is occasionally seen in severe cases, shortness of
breath and indigestion being frequent symptoms in the severer cases
in adult life. In the severest cases in adults the patients are thin, and
as a rule lack resistance, being especially prone to pulmonary tubercu-
losis.

Deformity.—The chief symptom of lateral curvature is the dis-
tortion.

The curves of the spinal column vary in degree, situation, and
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extent. There are, however, common types, which it is convenient
to bear in mind in considering the subject of treatment.

Structural and Postural Curves.—Curves will be found to vary
not only in their localization and their amount of rotation, but also
in their rigidity. This variation is due to the variation in the amount
of structural change. For clinical purposes it is convenient to apply

1. 195.—Left Total Curve, Showing Elevated Left Shoulder.

the term structural, fived, or habitual curves to those with evident
changes in the tissues, and functional or postural to those curves with-
out definite structural changes. The latter are flexible and easilv
corrected by the patient’s effort, by lying down, or by suspension.
In such rotation is not a prominent symptom. The terms primary and
secondary curves are also used to define the relative clinical im

1 por-
tance or severity of the two curves present.
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Lateral curvature either involves the whole spine in one curve,
termed by some writers total scoliosis, or it is chiefly confined to a
region or regions of the spine,
when the curvature is called cer-
vical, dorsal, or lumbar scoliosis.
These are defined as right or left,
according to the direction of the
convexity of the curves.

What 1s termed double scoli-
osis 1s met when an upper curve
is found in one direction and a
lower in the opposite, or triple
scoliosis when three curves are
present.

If one lateral curve occurs
in the middle region of the spi-
nal column, one or two other
compensating curves, above or
below the deformity, are of ne-
cessity developed in opposite di-
rections, to preserve the pa-
tient's balance, in order that
the head be kept erect and in
the median line. In some in-
Fie o6 ughy Do Curve Stowing Bl stances one of the compensating

I?ipu,1 and Rotation of Right Chest Back- curves 1s of an qu‘lal [)I'O]'I’Ii'l'lf.‘]ll:ﬁ

Vi with the so-called primary curve,
in which case the spinal column will present the S-shaped curve which
is characteristic.

The curves are rarely limited exactly to definite anatomical regions
of the spinal column; the upper curve may be so long as to include
all of the dorsal and upper lumbar vertebrze. Again, the lower curve
may be so long as to invade nearly the whole of the dorsal region,
the compensation taking place in the upper part of the cervical region.

Cervical Curvature.—The cervical or cervico-dorsal curves are the
least common form of lateral curvature, occurring in about 36 per
cent of cases,' and are convex to the left more often than to the
right.

This form is most commonly accompanied by a long compensatory
lower curve. There is elevation of the shoulder on the convex side

1 Joachimsthal : Hdbch. d. orth. Chir., 1903, iii , 708,
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of the lateral curve at the level of the shoulders and the head is tipped
to the side of the concavity of the cervical curve.

Dorsal Curvature.— The most common dorsal curve is with the
convexity to the right. In these cases the right shoulder will be raised,
the rigl:t. shoulder blade will project backward more 11:':;11_1511::11[[_1.' _lhzm
the left. and will be at a higher horizontal level and farther from

Fic. 1g97.—Lateral Curvature Due to Empy- Fig, 108.—Congenital Lateral Curvature As-

ema of Right Chest. Five months after sociated with Absence of Rihs.
operation.

the median line of the trunk. The back, just below the scapula, will
be more rounded backward on the right side and more flattened on
the left. In front, in well-marked cases, the breast and front of
the chest will be more prominent on the left than on the right side.

In addition to the curve there is displacement of the whole trunk
to the right side, as a result of which the right arm, when hanging,
will be free from the side, while the left arm, when hanging down,
necessarily strikes the hip.

There is also, unavoidably, a change in the outline of the sides of
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common. and of these, the one with the convexity to the left is the

most frequent.

VARIETIES OF LATERAL CURVATURE.

Congenital scoliosis and its causes have been already alluded to;
acquired scoliosis appears most often in the following forms:

Rhachitic Lateral Curvature.—This form occurs in rhachitic chil-
dren, but it is not so common a curve as the simple posterior curve

Fic. rog.—Left Lumbo-dorsal Curve.

which appears as a backward prominence in the lumbar region in so
many cases of rickets. It is probable that if cases with rickets were
more carefully examined, scoliosis would be more frequently observed.

Difference in Length of Legs.—A slight difference in the length
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of the lower limbs is the rule. But development of lateral curvature
directly from this cause is not invariable, because in cases of scoliosis
a notable difference in the length of the lower limbs is detected in
about the same proportion of cases as in normal children. In children

IFig. zo0.—Severe Curvature due to Hickets.

with marked inequality in the length of the legs and with diminished
resistance in the vertebral column, scoliosis may follow.

Paralytic Lateral Curvature—In a certain number of cases of
paralysis of the muscles of the back lateral curvature of the spine is
found. The curvature may be toward the side of the paralyzed mus-
cles or away from them. This form of lateral curvature is most com-
monly developed after infantile paralysis, but the distortion may be
seen after spastic paralysis, progressive muscular hypertrophy,
syringomyelia, and similar affections.

Torticollis.—Congenital torticollis, if uncorrected, is always fol-
lowed by scoliosis. [Inequality of wision and hearing and congenital
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conditions causing the head to be held to one side are other possible
causes of scoliosis.

Lateral Curvature from Contracture of the Chest,—Lateral curva-
ture may follow empyema. In the purest forms of this type, the
contracted side of the chest is on the side of the concavity of the
lateral curve. ;

A curvature is sometimes observed in connection with organic
heart disease in children,

Lateral Curvature from Occupation.—Any occupation which ne-
cessitates faulty attitudes for long periods daily, favors the development

Fig. 201.—Severe Case of Spastic Paralysis in a Patient who had never Walked and who from
Childhood had Sat to One Side. The patient 15 now an adult,

of a spinal curve, but lateral curvatures of severe type due to ordinary
occupation are not, as a rule, common, for the reason that laborious
occupations are not, in general, entered upon until an age when the
spinal column has a sufficient amount of resistance to withstand the
superimposed weight without developing great structural change.

Scoliosis seen in school children is in reality generally an occupa-
tion deformity, resulting as it does from the constant assumption of
faulty attitudes, which produce abnormal pressure and strain upon
growing spinal columns lacking in structural resistance.

Alteration in the shape of the vertebre from disease (Pott's dis-
ease, osteomyelitis of the spine, and spondylitis deformans) may cause
lateral curvature. It may also occur in sacro-iliac disease as the result
of muscular spasm. [schias scoliotica, referred to also as scoliosis
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pomts are applied in the back, not upon the transverse processes, but
upon the backward prominence of the ribs. Correction of lateral devi-
ation can be furnished by horizontal traction, if necessary, or by side
pressure. Felt padding is needed over the portions of the body which

e

Fi16. 205.—Case of Scoliosis Before Treatment.

are but little protected by fatty tissue; the plaster bandages should be
applied high up under the drooping shoulder and over the shoulder
from behind, across the neck. When the plaster is sufficiently hard-
ened the patient can be lifted, the detachable plates which are thor-
oughly padded remaining in the jacket.

A simple method of application of a corrective jacket in an inclined
or recumbent position is to secure the patient firmly in the centre of
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the four-upright frame used for applying a jacket i{l the upri;:_{ht
position and inclining the whole frame backy 'Ell:tl. The correcting
straps will need readjustment for proper correcting fnrcel .when the
patient is changed from the upright to the recumbent position.

A useful method in recumbency is to have the patient lie face
downward. on two strips of webbing running from end to end on a

.F16. 20sa.—Same Case as Shown in Fig. 205 after Three Years, Treatment by
Corrective Plaster Jacket.

horizontally placed oblong gaspipe frame. There are two transverse
strips of webbing, one supporting the pelvis and another the shoulders.
Side pressure is secured by webbing fastened to the sides of the
frame running around the trunk and securing as much side pressure
as desired. The patient may lie with the thighs extended or flexed
to any desired extent.

In applying corrective jackets, it is to be remembered that there
are two elements of the deformity demanding correction—one, the
lateral curve, to be corrected by side force; the other, the rotation, to
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be corrected by a twisting force. Any use of force, to be effective,
must be met by counter-points of resistance or the whole spine will
be pushed to one side or twisted as a whole.

High dorsal curves are improved by corrective jackets with diffi-
culty, because satisfactory counter-pressure is not easily applied in
these curves, if resistant. Lumbar curves are also generally better

Fr6, zof.—Apparatus for the Application of Plaster Jackets during Recumbency on the Face.

treated by other means, because there are no ribs to exert side pressure
on this region and direct side force cannot be exerted.

Corrective plaster jackets should embrace the shoulders and, in
cases of high dorsal curves, the neck, and should not be removable.
In curves in the upper third of the spine a head support adds much to
the corrective power of the jacket. Windows can be cut in the
jacket over the portion of the trunk where pressure is undesirable, as
over the concavity of the thorax. At first the patient will need super-
vision, but later can go about freely. Jackets should be repeated at
short intervals, preferably one, two, or three weeks, and applied as
long as further correction can be obtained. This stage of treatment
15 followed by that of removable jackets and exercises.

The amount of correcting force used is a matter of judgment, as
is also the time when corrective pressure treatment should be discon-
tinued. Skill and judgment are needed in the application of braces and
removable corsets, after corrective jackets are discontinued. Where
the spinal column is not strong enough to carry the superincumbent
weight without developing abnormal curves, support is needed, but

il g Wl iy W
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and too long an active day, are causes inducing muscular debility and,
therefore, favoring round shoulders,
Symptoms. 1In round shoulders the dorsal I:h_*.'r::u:lu;;u';i] curve 1s

inereased. the head is run forward, the shoulders slope forward, the

Fig., 208 —HRound shoulders Curve of Fig. zog.—Round shoulders. Kyphosis
lorsal and bar regions. Marked involves whole spine. (Round back.)
forward displacement of shoulder,

be noticed through

scapulee are unduly prominent behind and may
the clothing in severe cases, and the whole shoulder-joint seems to
be forward of its normal position; the chest 1s narrow and flattened,
and the expansion deficient. The lumbar spine may present an in-
creased forward curvature, so that the patient stands with an abnor-
mally hollow back (round hollow back), or the lumbar spine may be
involved in the backward curve and the lumbar curve diminished or
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lost (round back). The patient’s trunk swings back and the abdomen
is thrust forward. Some degree of flat-foot is likely to coexist, and
beginning lateral curvature accompanies many of the cases.

With the persistence of the attitude of round shoulders the mus-
cles and ligaments in front of the shoulders become shortened

Fic. zio.—Round Shoulders with Forward Displace- Fic. 210a.—Round Shoulders with
ment of Scapulie. Back comparatively fat. Increased Lumbar Lordosis.
and those at the back stretched. If the arms are carried to
a vertical position above the head, it is generally done by arching
the spine forward in the lumbar region, which is made necessary by
the contraction of the muscles connecting the arms and upper chest,
such as the pectoral muscles. Pain may occasionally be present in

nervous children, especially girls.

The attitude may be partially corrected temporarily by the volun-
tary muscular effort of the patient, but the faulty attitude will be
again assumed almost immediately, as the muscles are unable to main-

tain the corrected position.
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Prognosis.— The prognosis without treatment 1s not good m pro-
nounced cases, so far as recovery from the deformity is concerned,
and it may be carried over into adult life practically unchanged. With
proper treatment recovery is to be expected.

Treatment.—In the treatment of round shoulders the patient
should be put in the most favorable surroundings possible. Incorrect

Fic. zii.—5Sitting Position in Marked Hound Shoulders. The spine 15 flexible and can be
straightened by muscular effort,

attitudes at school and at home should be corrected so far as possible.
Errors in vision are to be investigated and remedied if they exist.
Undue fatigue and a very long active day are to be avoided.

Round garters should be worn, and the stockings should not be
fastened to the waist. The trousers and skirts should, if possible, be
supported by a belt, and the waist to which the clothes are ordinarily
fastened should be relieved of as much weight as possible.

GymyasTics.—The gymnastic treatment of round shoulders con-
sists in stretching the contracted tissues and in drilling the child in
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the maintenance of a correct position. The stretching can usually be
accomplished by simple measures. Suitable exercises for this ]ml.iﬁmf
are within the range of any good gymnastic teacher and should be
done at hrst daily. In general they should consist of the setting up

Fig. 213, |?'|':-|'-'r11:5!:\.' of Shoulders due to the Presence of Cervical Ribs. e G B 11-CIEII'.IL'F-:|

drill 7 of the gymnasium and the military recruit, and must be done
with force and precision.

The restoration of backward flexibility to the dorsal spine and
shoulders before giving corrective work is essential.

The use of a greater degree of force 15 sometimes necessary to
accomplish the desired stretching. This may be accomplished by the
application of plaster jackets applied to the spine with the dorsal
region hyperextended, and such jackets should include the shoulders,
which are pulled backward during the application of the jacket. As
soon as flexibility is restored, postural gymmnastic work of the type

described above should follow.
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vidual. It 1s seen in workmen who carry heavy loads upon their
shoulders, in tailors who sit cross-legged with the spine bent, cobblers
who bend over their work, clerks who sit continuallv bent over 2

Fic. zig.—Apparatus for Stretching of Round Shoulders.

desk, and in men performing heavy work, such as blacksmiths,
who work continually bending over a bench or an anvil. The
exaggerated curve of the dorsal spine acquired by children who bend
over their desks at school is to be classed in a measure as an occupa-
tion curvature.

Kyphosis may also oceur in (2) Pott's disease, (3) spondylitis de-
formans, (4) scoliosis, (5) osteomalacia, (6) rickets, (7) ostitis
deformans, (8) paralysis of the back muscles, (9) old age, acro-
megaly, and secondary osteoarthropathy.

LORDOSIS.
Lordosis is the name applied to the increase of the physiological

forward curve in the lumbar region. The amount of this curve, ot
: ; i e - SR R
course, varies in normal individuals from those who have a very Hat



OTHER DEFORMITIES OF THE SPINE AND THORAX 245

back in the lumbar region to those who have a very markedly hollow
hack. The various conditions in which lordosis exists are as follows:

i. Lordosis often exists in connection with the kyphosis of the
dorsal spine spoken of in comnection with round shoulders as round
hollow back.

2. Lordosis also exists in pregnant women and often in persons
with large abdomens.

3. Increased lumbar curve may exist as the result of training in
professional gymnasts, especially in backward contortionists.

Fic. 21z —Patient with Round Shotilders Fig. =ig.—Patient One Alonth Later
Before Stretching, After Treatment by Stretching,

4. In conditions in which the abdominal or the back muscles are
paralyzed, the attitude of lordosis may be the result of an attempt to
balance the weight of the upper part of the body without bringing
a strain upon the muscles.

5. In Pott’s disease of the lumbar region apparent lordosis may be
one of the first symptoms to be noticed.

6. In cases of double congenital dislocation of the hip lordosis gen-
erally exists.

7 .

8. In hip disease, with flexion deformity, lordosis 1s present.

[Lordosis exists in many cases of severe rickets.
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goes a diminution of the obliquity of the pelvis, which causes flexion
of the thighs. Vaginal examination shows, of course, a prominence

Fic, 218.—Spondylolisthesis due to Vertebral Disease. (Dr. H. Cushing, Johns Hopkins
Hospital.}

high up on the posterior wall of the pelvis. The trunk 1s shortened in
relation to the legs on inspection. The affection 1s not one character-
ized by excessive pain,

Treatment.— The most successful treatment consists in fixation of
the lower spine by a jacket or brace until the fracture, if such has
occurred, has united and the products of the injury have been ab-
sorbed ; or, if heavy weight-bearing has been the cause, until the
stretched and weakened tissues have resumed as normal a position
as possible. In cases of great deformity it would seem as if a support
must be permanent.

DEFORMITIES OF THE THORAX.

Pigeon Breast (chicken breast, Huhnerbrust, pectus carinatum or
gallinatum, poitrine en caréne, poitrine de pigeon, etc.) is a deformity
more or less common in children, characterized by a prominence of the
sternum and cartilages of the ribs and accompanied by an increase in
the antero-posterior diameter of the chest and a diminution in the
lateral. The deformity is generally most marked in the median line,
but in many cases the prominence affects chiefly the ribs of one side,
making a unilateral prominence on one side of the sternum. It is
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due to rickets and is associated often with nasal or pharyngeal ob-
struction in growing children. It is also seen in a marked degree in
dorsal Pott's disease, in which it is due to the sinking forward of the
upper dorsal spine, carrying with it the ribs. In slight cases the de-

%
£
o

FiG. z21g.—Traumatic Spondylalisthesis Fig. zz2o0.—Funnel Chest. (J. 5. Stone.)
in a Young Man of Eighteen,

formity is probably outgrown spontaneously, but in the severer cases
it may last into adult life.

The treatment consists in children in a combination of gymnastic
and respiratory exercises to expand and develop the lateral parts of
the chest.

Funnel Chest (funnel breast, Trichterbrust, pectus excavatum,
thorax-en-entonnoir) is a name applied to a deformity in which the
sternum and costal cartilages are depressed below their normal level.
The deformity is as a rule asymmetrical, and in its lighter degrees is
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ITI. Acouirep TORTICOLLIS.

As the causes of this form of the affection may be mentioned :

Cicatricial contraction of the skin or deeper tissues, traumatism to
the neck and head, dislocation of the upper cervical vertebrz, inflam-
mation of the muscle (*rheu-
matic ” torticollis or acute or
chronic myositis), reflex irritation
of the muscles in caries of the
spine.

Torticollis may also be seen in
inflammation of the cervical lymph
nodes or with deep cervical ab-
scesses, retropharyngeal abscesses,
inflammations of the ear, parotitis,
adenoid vegetations in the naso-
pharynx, tumors of the neck, and
cerebral lesions. Neuralgia of the
spinal accessory or cervico-brachial
nerves may be accompanied by tor-
ticollis. Other causes of acquired
torticollis are:

Difference in the plane or
power of vision of the eves, lateral

curvature, voluntary habit (physi-

Fra, =zzz.—Torticollis Showing Contraction . - . - .

e Rk Sierne taatal B Gl ological torticollis), occupations in

which the overuse of one sterno-

mastoid muscle is necessary, injury to the nerve centres at the time of

birth, paralysis of the spinal accessory nerve from such causes as

rheumatism or trauma as well as anterior poliomyelitis and the muscu-
lar dystrophies.

Srasmopic TORTICOLLIS.

In this class are included those cases which arise from nerve irrita-
tion. This form may be central and occur in the distribution of the
spinal accessory nerve, or it may be the local manifestation of a more
general nervous irritation and involve several groups of muscles. In
some cases of the spasmodic form, the affection is closely allied to
writers’ cramp, spasmodic tic of the face, etc.’

1Traité des Tort. Spasm. Cruchet, Paris, 1907,

|'J
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PATHOLOGY.

In some instances of congenital torticollis the contracted muscle
appears normal, but more often the muscular substance 15 replaced
by fibrous tissue. This may occur in small patches or the whole mus-
cle may be transformed into a tendinous band. In the majority of

Fic. 223.—Torticollis Due to Contraction of Right Sterno-mastoid Muscle.

cases of fibrous degeneration of the muscle it 1s adherent to the sheath,
and in some instances muscle and sheath are fused in one fibrous
band.

The changes described are to be classed as fibrous myositis, and
perimyositis has been demonstrated in certain cases. Shortening of
the muscle on the affected side may amount to several centimetres.

Secondary changes occur n long-continued torticollis, the most
marked of which is asymmetry of the face. It may, on the other hand,
be present in birth without the existence of torticollis. This asym-
metry diminishes if the deformity i1s corrected early. Asymmetry of
the skull may also be found, as well as a diminished size of the cerebral
hemisphere on the affected side. The carotid artery of the affected
side has been in certain cases found smaller.

This asymmetry of the face may also occur in acquired torticollis
of long standing.
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Torticollis dependent upon enlarged and inflamed glands ecan
usually be recognized by the evidence of glandular enlargement.
There is ordinarily little difficulty in recognizing the common acute
wry-neck. Its course is acute, the deformity appears suddenly, and
it is usually accompanied by pain. Improvement is to be noticed in
a comparatively short time.

For the diagnosis of congenital torticollis from that due to Pott’s

Fic. z25.—Posterior Torticollis Before Fic, 226—After Operation.
Forcible Straightening. :

dlisease, it may be said that in the latter there is greater rigidity,
which involves all the muscles of the neck, and particularly the pos-
terior groups. The pain elicited by attempts to twist the head is
greater. When a patient with cervical Pott’s disease attempts to lie
down or turn over the head is instinctively steadied with the hand,
while in true torticollis this is not a symptom.

PROGNOSIS.

Congenital forms of torticollis and the common acquired form
(associated with muscular contraction which has become chronic and
developed fibrous muscular degeneration) demand surgical interven-
tion. The acute idiopathic wry-neck due to muscular inflammation
runs a short course and tends naturally to recovery. Torticollis due




TORTICOLLIS 257

to abscess of the cervical glands terminates with the complete dis-
charge of the abscess as a rule.

The deformity is one which is eminently curable by surgical inter-
vention 1in 1:t‘ar:fic;111y all cases except in the intermittent form,
which is dependent upon a general depressed state of the nervous
svstem. in which a cure cannot always be promised even by surgical
intervention.

TREATMENT.

[n acute torticollis due to the inflammation of the muscles, the
treatment is largely the alleviation of the symptoms. This is best

Fic. zz7.—Torticollis Brace. Front View. F1g. 228.—Torticollis Brace Applied,
Back View.

accomplished by the application of moist heat, rest of the head, and
constitutional treatment.

Torticollis due to cervical Pott's disease is treated according to
the principles of treatment of that affection. Torticollis due to mus-
cular contraction secondary to cervical abscesses or enlarged glands is
corrected by the proper treatment of the local condition. Torticollis
cdue to an affection of the eye should receive proper ocular treatment.
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The danger of fracturing the spine 1s in such cases so slight as to
be disregarded, and the deformity can be overcorrected. After the
operation the head should be fixed, the after-treatment resembling that
of the ordinary torticollis. i
Spasmodic Torticollis.—This form of wry-neck (known also as
Intermitient ) 1s resistant to treatiment, and n many cases cannot be

—

‘16, 230.—Plaster-of-Paris Apparatus Applied after Operation for Torticollis.

relieved by any means known to us at present. The constitutional
nature of the affection 1s an important factor to be considered. The
affection may be considered a localized chorea or a disturbance of
the proper muscular balance of the muscles holding the head. Of the
constitutional treatment nothing need be said, further than that the
success of treatment demands the removal of the patient from all
depressing influences and the elimination of sources of reflex irrita-
tion such as eve strain, etc. The surgical treatment consists of
measures of fixation, muscular rest, muscular development, and
operative measures.
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On account of this vascular sluggishness ulcers mav form later on
which are slow to heal and very painful. The limb even very earlv
loses its normal appearance, and the flaccid undeveloped look of the
]-lml Or ||;l11l| II!H 1IMost lln[im:;a_]]lq-_

Atrophy of the affected 'muscles begins to be perceptible very soon
after the onset of the paralysis. Muscles seriously affected are toneless

Fic., ziz.—Paralysizs of the Left Leg. with Talipes Equinus and Contraction of the Fascia at
he Anterior and Outer Aspect of the Thigh with Inv

Abductors of the Leg, Hesulting in a Position of Abduction and Eversion.

|1'|_-|'|'||-'.|:_ of the Internal Rotators and

and flaccid from the first, and in the late stages of wasting scarcely
any volume of muscles seems left when the limb is grasped with the
hand.

The paralysis is a purely motor one, and although tingling and
formication may be present, sensation is very rarely affected. The
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As a result of this, the anterior muscles are always pulled upon and
slightly stretched, while the posterior ones are lax. If all the muscles
are equally affected, this very factor may be enough to make a great
difference in the ultimate usefulness of the two groups. Stretched
muscles are notoriously at a disadvantage, so far as recovery goes, in
any diseased condition, and muscles at rest are much more favorably

F1g. 2a23.—Faralysiz of the Back Muscles, Causing Saddle-back Deformity,

situated. So that this very point may determine in a measure the
relative amount af recovery in the two groups.

Moreover, muscular contraction and consequent deformity occur
in cases in which a muscle has been allowed to remain for a long
tune in a shortened or stretched condition. For this reason it 1s highly
important to support and restrain the affected limb in a normal posi-
tion (the foot at a right angle to the leg: etc.).

The most important deformities from infantile paralysis which
come to the erthopedic surgeon for treatment are those of the lower
extremity, Considered in detail, it is best to begin with deformities
at the hip-joint and then to pass on to the consideration of knee-joint
deformities and distortions of the foot.

Deformities of the Leg.—Paralysis may be complete and a flail-
like leg be the result, with wasted muscles and loose, distorted joints,
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incapable of motion or bearing weight. Such a limb 1s spoken of as
* jambe de Polichinelle.”

" But more commonly the paralysis is partial rather than complete.
The muscles of the thigh commonly affected are the internal and ante-
rior groups. This constitutes a serious combination and renders
walking difficult; not only is the leg abducted with a tendency to

eversion, but the extensor thigh muscles cannot hold the knee rigid
as 15 necessary in walking, the leg giving way whenever weight is put
upon it. The gluter are generally implicated in this paralysis, and
the contraction which 1s likely to result from this paralysis 1s flexion
of the thigh alone or with abduction of the leg, a condition always
associated with flexion of the knee.

IFlexion deformity at the hip produces in time a most marked
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lurLf-nsi.ﬁ in the back. When the patient stands with the leg dangling,
the weight of it drags upon the pelvis and rotates it on a transverse
axis, a compensation which makes it possible for the leg to hang as
nearly as possible perpendicularly. This deformity is marked and
troublesome.

At the knee, contraction in the flexed position (with often a tend-
ency to subluxation of the tibia backward) i1s found, and in the more

o gl

Fic. z35.—Hyperextension of the Left Knee due to Paralysis of the Limb. Warus deformity
of the right foot.

severe cases decided knock-knee. In severe cases of this type in
which the deformity has been rectified by mechanical or operative
means, the tibia may lie in a plane decidedly posterior to that ot the
femur. The same may be said of the knock-knee which results from
the greater prominence of the internal condyle of the femur. The
flexion may have been overcome, but still a decided degree of knock-
knee may remain in the corrected leg. At other times when laxity
rather than contraction predominates, hyperextension of the knee is
observed and sometimes lateral mobility also exists.

This hyvperextension results in cases in which the anterior muscles
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are weak and fail to hold the knee extended when walking is at-
tempted. In these cases the patient throws the weight of t_h-; body
upon the fully extended knee and the strain falls ups mlﬂn- .l:_:_{.'llllll.‘r]iri.
rather than on the muscles. The posterior ligaments yield in time to
this repeated weight and the patient obtains for a time a better bear-
ing. The same deformity 1s favored by a tendency which these pa-
tients have to lean with the
hand upon the knee when ris-

ing from a chair.

Talipes calcaneo-valgus and
pure fat-foot are favored by
lax ligaments, and the latter

may be a progressive deform-
ity, which may increase until a
stage is reached in which the
mner malleolus almost touches
the eround. The bearing of
body-weight on a foot, the liga-
ments and muscles of which are
weak, tends to produce flat-
foot.

Pure talipes calcaneus
seems to be the result of the
paralysis of the posterior calf
muscles combined with the ac-
tion of gravity and superincum
bent weight, and 1s commonly
associated with what 1s known
as pes cavus.

Deformities of the arims are
not common as the result of n
fantile paralysis. The least in-
frequent of these results from
the paralysis of the deltoid. In  Fic. as6.—Paralysis of Both Legs, severest in
addition to the inability to raise i waihiiasebnee n i ule, Ths oo
the arm from the side, there
are present a flattening of the shoulder and a prominence of the
acromion process, and the shoulder presents an angular rather than

a rounded outline. The licaments are loosened, and the arm hangs
loosely, so that in some cases a wide gap may be observed between the
acromion and the humerus.
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The commonest paralysis of the hand is one affecting the adductor
muscles of the thumb, as a result of which the thumb is drawn back
to a level with the other fingers and the power to oppose it to the
other fingers in grasping is thus lost. Paralysis of the erector spina
muscles results in a permanent arching of the spine and inability to
sit erect. Paralysis of the abdominal muscles causes lordosis.

Fic. =23:—Paralysis of the Left Arm Muscles, Frc. 238.—AModerate Degree of Ta-
Deltoid and Serratus Magnus. lipes Valgus, Right Foot.

[ateral curvature of the spine results from infantile paralysis n
one of three ways:

(1) From the inequality in the length of the legs due to paral-
ysis of one leg, causing tilting of the pelvis. (2) From the uni-
lateral paralysis of the muscles directly controlling the vertebral
column, which might be either a paralysis of the intrinsic spinal mus-
cles or of the erector spine group on one side. (3) From faulty
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of the shortening and insecurity which follow the displacement of
the head of the bone, and such legs are sometimes fairly serviceable.
Dislocation may, however, oceur before any-weight is borne upon the
affected lumb, by the spontaneous action of the muscles, as in a patient
eighteen months old, in the experience of one of the writers.

DIAGNOSIS.

In typical cases the diagnosis of infantile paralysis is not difficult.
But in other than typical cases the recognition of the disease may be
difficult, and it is not possible with our present knowledge to establish
a positive diagnosis in the initial stage. At that time the occurrence

Fic. 241.—Talipes YVarus, Right Foot.

of localized pain may be a misleading symptom, and sensitiveness of
the affected limbs may suggest rheumatism.

The diagnostic points upon which the practitioner must rely in
the stage of established paralysis are the history of the attack, a
motor paralysis, rapid muscular wasting, the distribution of the pa_rai-
ysis, and the loss of the tendon reflex. Diagnosis by the Llcttrlpnfl:l-
tion of the electrical reaction of the muscles requires especial training
and skill, although it is distinctive.

Electrical Condition of the Muscles—Faradic irritability of the
affected muscles and nerves begins to diminish within a day or two
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of the onset of the paralysis, and in muscles severely affected the
electric irritability disappears entirely; in the muscles less seriously
involved 1t 1s :m;,:rclj.' diminished. The cathodal closing contraction
should be normally greater than the anodal closing contraction. When

Fic. z242—Flexion Deformity of Fic. z43.—0ld Paralysis of Left Leg with
the Hip, Knee, and Ankle, due Slight Knock-knee and Talipes Varus.
to Contractions.

nerves and muscles affected by anterior poliomyelitis are examined,
not only a slow wave-like response to electricity instead of a sharp
quick jerk i1s found, but the electrical formula 1s reversed and the
closure of the positive pole gives the greater contraction. These quali-
tative and quantitative changes in reaction to the galvanic current
constitute what 1s known as the “ reaction of degeneration,” and this
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care what would be a condition of hopeless affliction can be converted
into a slight or endurable disability.

TREATMENT.

The treatment of infantile paralysis varies according to the stage
at which treatment 1s to be undertaken.

The Stage of Onset.—I1 the fact that paralysis i1s present, is estah-
lished during the febrile attack, which i1s usually the first symptom of

F1g. z44.—Clawed Toes and Pes Cavus following Infantile Paralysis,

the disease, vigorous treatment should be at once begun, to limut, if
possible, the destructive process in the cord. Cathartics should be
given at once, the patient should be kept quiet and hexamethylenamin
administered, although the present evidence i1s that it acts best as a
preventive measure than after the infection has occurred. Its value
is probably based on the fact that it sets free formalin in the cerebro-
spinal fluid. The general condition of the child should in every way
be kept as good as possible. The child should be 1solated and sputum,
urine, and feces disinfected, although there 1s at present no evidence
to show how long the infectious period lasts.

The Stage of Paralysis.—DBut few cases are seen by the surgeon
until the stage of paralysis 1s present. The question that then presents
itself is that the treatment of the paralysis should be such that the
ultimate amount of muscular power may be as great as possible. It
must be remembered that the tendency of the paralysis is at first
very strong toward spontaneous improvement. It 1s manifest that
i the first few weeks treatment should be directed toward producing
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Massage, however, should be given a high place in all stages of
this affection after the disappearance of the tenderness. In conjunc
tion with massage, however, it 1s wise to reiterate the L';mlinn-zh;n
It 15 necessary not to rely upon massage alone, but that this means
should be regarded as an adjunct only to the other forms of muscle

and nerve stimulation. Too frequently it is the case that massage

alone 15 used to the neglect of many of the other means fully as
important,

3. Electricity—The different forms which may be used for this
are the galvanic, faradic, static, and high-frequency currents. In the
early stages galvanism should be used on the nerve trunks and faradism
on the muscles, so long as their irritability for contraction is main
tained. When the irritability of contraction to the faradic current 1s
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lost, galvanism should then be used, as having more mnfluence on
nutrition.  With the returning muscle irritability, faradism should be
used. This serves as a distinct exercise to the muscle during its early

16, agb.—Child Walking with Crutches and Splints Boston

stage of weak contraction. High-frequency and static electricity can
both be used for their influence on nutrition rather than for their
direct action on muscle contraction. It may be stated in this con-
nection that the main dependence for actual results in the use of elec-
tricity must be placed upon the galvanic and faradic currents.
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4. Baking and the Other Means of Applying High Degrees of
Heat.—Paralyzed limbs in these cases are almost always cold and the
circulation distinctly defective. It is found after the use of baking

Fic. za7.—5ide View of * Caliper' Splint, with Knee Strap and Checks in the Heel
ta Prevent the Dropping of the Heel or Front of the Foot as may be needed. {Boston

Med. and Surg. Journal.)

by electric light and different methods of applying high degrees of
heat that the extremities remain warm for a longer tume and that the
circulation is more active; and that the patient is able to use the very

S ——
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Sometimes a separate plaster jacket is required for these recumbent
cases, to prevent lordosis of the lumbar spine.

2. A direct pull or traction may be used, such as one would use to
correct flexion in hip disease. The patient is then kept on a bed frame
with the pelvis fixed (by extreme flexion of the unaffected thigh, if

Fiz. 258.—Jacket Attached to Caliper Splints Applied to a Case of Paralysis of the Truonk
and of Both Legs.

necessary) with the paralyzed leg elevated, and traction is applied
in such a position that the line of pull coincides with the new direc-
tion of the femur; traction is first made n this direction, and from
this position the limb 1s straightened very gradually day by day.

All contractions at the hip may without doubt be overcome more
quickly by the use of the knife, with subsequent fixation, than by
mechanical means, but an objection 1s often encountered in children
with extensive paralvsis because there remains in the limb so little
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more severely than the leg and recovers more slowly. The facial
paralysis ordinarily is not complete and fEis:qJ]ma_rs ﬁt‘.‘st‘:}l all tlhe
paralyses. Strabismus is common; the reflexes of the affected side
are much increased from the first. As in the hemiplegia of adults,
rigidity of the affected muscles comes on in about seventy-five
per cent of all cases at a varying time after the onset of the
paralysis. The rigidity, when present, is increased by any attempt
to use the limb: it is excited by passive manipulation and it disappears

5

i

Fig. =260.—Case of Right Hemiplegia Fig. z61.—Attitude in Attempted Walking,
Attempting o Walk. Spastic Paraplegia,

during sleep and usually under an anwesthetic. Post-hemiplegic move-
ments follow in a certain proportion of cases.

Mental enfeeblement, varying from complete idiocy to simple back-
wardness, develops in a large proportion of all cases. The mental
disability may be manifested in the milder cases by an excessive irri-
tability and a disposition to do mischief and perhaps to destroy play-
things wantonly. Furious outbursts of temper are not uncommon.
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The mind may, however, remain perfectly clear in spite of a severe
hemiplegia, and no sign of mental deterioration may be present in the
early or the late history of the disease. Such childrén as escape mental
deterioration in childhood may develop psychoses later in life.

Epileptic attacks appear in one-quarter to one-half of all cases
reported. Ordinarily they come on in two or three vears after the
paralysis, but they may be delayed, and ten or even lliiru' Vears may
elapse sometimes; on the other hand, they may begin within a fl:':\'
weeks of the onset.

To the later history of the affection belong the atrophy and con-
tractions of the limbs. In hemiplegia the affected side rarely recovers

Fig, z62—5evere Infantile Spastic Paralysis.

entirely, and often the growth of the bones may be retarded. The
muscular atrophy, as a rule, is not so great as in infantile spinal
paralysis.

The permanent contractions that come on are most noticeable in
the arms, legs, and feet. The arm is held close to the side, the elbow
is flexed strongly and firmly, the hand 1s flexed, and the fingers are
drawn into the palm, usually embracing the thumb. The humerus
is rotated inward, and outward rotation is resisted by muscular con-
traction. Supination and extension of the fingers are resisted.

The leg in bad cases is adducted and flexed at the hip, the ham-
string muscles of the knee are contracted, and flexion of the knee
results, while the foct is in a position of talipes equino-varus or simple
equinus. In very mild cases only the finer movements of the hand
may be lost, and the leg movements may be mmpaired only enough to

cause a limp.
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Post-Paralytic Disorders of Movement—In certain cases of hemi-
plegia, single and double, a disturbance of motion occurs at a later

Fig, 263 —Severe Spastic Paralysis with Cross-legged [Progression on Attempted Walking.

stage, which is spoken of under many different names, such as atheto-
sis and chorea spastica.

Spastic Condition of the Muscles—At times the tonic spasm of
the muscles becomes the most prominent feature of the case, and there
1s a persistent stiffness and constant spasm of the muscles of the legs
and sometimes of the arms; the legs are rigid, and the feet are ex-
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tended, and when an attempt is made to walk the child stands on
tiptoe, and often the spasm of the adductor muscles is so great that
the legs are crossed. The walk is almost characteristic—a clinging
gait, in which the feet are scraped along the floor with much effort
and straining at every step, if indeed the spasm is not so great that
walking at all 1s out of the question.

In the severest cases the children have HU;.IIHHI:IHIH a stupid, idiotic

face, the saliva 111J|n from the mouth,
and the teeth decay very early. In the
more severe cases 1t 1s often impossible
to demonstrate the increased tendon re-
flexes either at the knee or at the ankle
on account of the great stiffness of the
legs, because the muscles are contin-
ually at their maximum of contraction.
In the milder cases exaggerated reflexes
are almost constant. The electrical re-
action 1 these and in the hemiplegic
cases 1s unchanged.

Pathology.— The pathological con-
dition 1s much the same in hemiplegia,
diplegia, and paraplegia. These con-
ditions in general are due to embolism

hemorrhage, and the resulting re-
tardation of growth of the affected por-
tion of the brain, together with the sec-
ondary changes in the spinal cord. Au-
topsies made later in the disease show
wasting and sclerosis of a greater or
less part of the brain and the condition
known as porencephalus. Porence-
phalus occurs as a loss of substance in
the form of cavities or cysts.
Rl B S Bl as The pathology of the condition 1':-:_:1
Adult. lesion of the motor tract of the brain
with consequent atrophy and retarded
development of the affected portion, and descending degeneration of
the pyramidal tracts and lateral columns of the cord.
Diagnosis.—Spastic paraplegia is characterized by tonic contrac-
tion of the muscles which yields to steady resistance, except in t]?::
advanced stages where fibrous changes have taken place. The galvanic
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reaction is normal. At times the muscular rigidity 1s so excessive
that the exaggerated knee-jerk and ankle clonus cannot be obtained.
In estimating the child's mental condition, very little weight can be
attached to the parents’ account of the patient's capacity.

Fig. 265.—hseased Erain in Case of Spastic Paralysis

Prognosis.— T he prognosis in these cases should be most guarded,
and is dependent upon the extent of the central lesion, not always
easily recognized. When marked mental impairment 1s present httle
benefit can be expected from surgical treatment. The spastic muscular
condition is to be regarded as a difficulty in addition to the mental
condition which especially needs treatment. When no mental 1mpair-
ment 15 present much benefit can be expected from suitable surgical
treatment.

Treatment.—In spastic paralysis the treatment will be considered
under the following heads: (1) Muscle training and exercise: (2)
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operative lengthening of muscles, tendons, and fascize: (3) tendon
transference; (4) alcohol injections; (35) division of the posterior
nerve roots. In spastic paralysis
it is at times possible to accom-
plish much by muscular fraining
and developing evercises. The
muscles which are most strongly
contracted are the thigh adduc-
tors and the calf muscles. Such a
patient should be given exercises
calculated to develop the abductor
muscles and the dorsal flexors of
the foot, which by increased
power will in a measure counter-
balance the muscles which are too
powerful. In walking the patient
should be cautioned to go very
slowly, to lift each foot well off
of the ground, and to turn out the
toes with much care. In connec-
tion with massage and rubbing,
this method of treatment is ca-
pable of accomplishing much in
the nulder cases.

The disappearance of the

aphasia i1s aided by systematic
training, and it always proves
more tractable than in the adult.

Apparatus 1s of little advantage in cerebral paralysis except in
retaining the limbs in proper position after operation. Post-hemi-
plegic movements are at times relieved by placing the member at rest

Fic, z266.—Spastic Paralysis before Operation,

for some weeks or menths under restraint, and contractions of the
wrist may be stretched by means of a palmar splint hyperextending
the wrist.

OPERATIVE TREATMENT.—Tenotomy, Myotomy, Fasciotomy,
Tenotomy (complete division and plastic tenotomy ).—Clinical evi-
dence has proved that tenotomy, especially of the tendo Achillis, 1n
this class is of great benefit in suitable cases, not only in improved
walking, but sometimes in improvement of the general condition and
diminution of the general irritability, from the benefit of increased
activity. If tenotomy of the tendo Achillis is done in cases of marked
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talipes equinus the contraction ceases, and though the strength of the
muscle is not lost in a number of cases which have been watched by
the writers for several years, there is little tendency to a reappearance

Fic. 267.—Spastic Paralysis after Operation.

of the equinus deformity. Plastic lengthening of the tendo Achillis
by dividing halfway through the tendon on opposite sides at different
levels and then pulling the two halves of the tendon by each other
is in the writers’ opinion to be preferred to complete division of the
tendon on account of the danger of overcorrection sometimes seen.

Division of the hamstring tendons by open incision should be done
when they are sufficiently contracted to prevent the full extension of
the knee. This operation is preferable to subcutaneous tenotomy be-
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P

cause it offers a better chance te divide contracted tissues other than
tendons. In the severer cases with adductor spasm division of the
adductor tendons 15 also of benefit.

Myotemy and Fasciotomy.—In resistant and severe cases not only
must the tendons be divided, but contracted bands of tascize must be

e % & i £ T+ T™ 3
Fic. 268.—Two Cases of Severe Spastic Paralysis of Differcnt Types.

cut. The removal of portions of the contracted muscles is advisable
i1 the most marked cases in order ];[-rm;nm‘:l]}' to weaken such mus
cles, e.g., in extreme adduction of the legs the resection ur_' the :_H‘.-
ductor muscles may be of permanent value and 1n marked HIH'I"*_"'”
of the feet it is e.h'nit';f:]ll' to remove 2 411"-]1 ot the tensor vagind
fermoris.

1 (Gibney @ A, :'.;.';'.':1, Oirth. :";111':.:[":':-', i:-- L.
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be formulated only after the most painstaking and thorough exam-
ination, eliminating all organic causes. The lines on which 1t should
proceed have been indicated above.

Prognosis.— | he prognosis in recent cases is favorable, and in
cases of longer standing is less favorable in those where the duration
has been lulig and in those where the
neurasthenic or hysterical condition is
marked.

Treatment.— The treatment con-
sists first in the general improvement
of the patient's mental and physical
condition, and generally removal from
home conditions is necessary for the
re-education of the patient, in which
the treatment largely consists. The
surgeon must be sure of his diagnosis,
because no success will fcllow a treat-
ment formulated to cover either a func-
tional or organic lesion, and temporiz-
g is fatal to a successful 1ssue.

The second part of the treatment
consists in correcting malpositions if
they exist by traction, manipulation un-
der ether, or by apparatus, and then
beginning with the progressive use of
the affected joint without regard to the
increase of pain caused. This course
15 pursued until the normal use of the
joint is regained. Massage, exercises,
and similar measures to restore the cir-
culation and muscles of the affected
joint are of use. The prolonged use

of apparatus, crutches, etc., is unde- Fi. 27r.—Attitude in Walking in a
sirabie. In cases of long standing _‘1',',1;::'““'1.,—”"{",'f.f"i“;'fih.'i;'-:',"'”_i_”“{;j.’,."l e
tenotomy may be required to correct — Thirteen.
malpositions.

Functional affections of the especial joints are sufficiently well
covered by the general description: but the spine requires HL‘-]ﬁz'lI'i'llf:
mention, both as to symptoms and treatment.
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acetabulum seems obliterated, ]|f_']']]g covered f.:}' lllifli, strong., fibrous
tissue, reaching from rim to rim. This portion of the capsule is
entirely shut off by adhesion from that which surrounds the head,
save for a small opening at the upper portion of the rim. This open-
ing may be, and usually is, in older cases, smaller than the head, and

Fi1c. z274.—Femur in Congenital Dislocation, Showing Alteration in Angle of Neck.

not easily stretched, as the tissues lose their elasticity owing to the
fibrous bands which form from the use of the capsule as a weight-
hearing structure.

In the infantile cases the capsule i1s loose and there 1s a lack of
development of the cartilaginous prolongations of the rim of the
acetabulum and of the cotyloid ligament.

The muscles are changed in consequence of the altered position
of the head. Some of the muscles are shortened, others are length-
ened. The muscles which are shortened are the adductor group, the
psoas and iliacus, and the muscles reaching from the tuberosity of
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the ischium to the leg, i.e., the hamstring muscles. The alteration in
the bone consists of a flattening or alteration of the shape of the

Fig. 275.—01d Congenital IDislocation of Hip with Alteration of Neck of Femur to Shape of
Acetabulum.  (Warren Museum.)

head, a twist of the neck (the consequence of malposition of the
head), and in the shape of the acetabulum, which is sometimes tri-
angular 1n shape and shallow.

L:mtJ axLs neck.

b=
Transverae
axis candnﬂna.

Fig. z76.—Twist of Neck in Congenitally Dislocated Femur, Looking from Above Downward.

[f the point of suspension is directly over the proper place for the
acetabulum, the patient’s pelvis is hung in a comparatively normal
plane, but if much behind it. the pelvis is tilted and severe lordosis
results, the latter being the more common condition.
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the limb. On palpation the trochanter is high, and the head, except
in large, plump children, can be felt above and behind its normal
place,

Un pulling the leg with gentle force the trochanter will be felt
in younger cases drawn down, if the other hand is placed upon it,
and to slip back when the leg 1s released, and a measurement will

Fic. =zrg—Coxa Vara, Showing Elevation FF16. =280.—Congenital Dislocation, Showing
of HPelvis when Patient Stands on Af- |.|:':|||||i:'_|_; af Pelvis when DPatient Stands
fected Limb on the Aftected [imb.

show that the leg has been lengthened temporarily by the traction
force.

The muscles, although not normally developed, are not paralyzed,
and the children are healthy. In umlateral dislocation the leg of the
affected side is slightly smaller than the other.

[n larger children and adults the conformation and outline of the
hips are so distinctive that the diagnosis may be made almost at a
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It 1s essential that the adductor group of muscles should be over-
stretched.  After the limb has been brought to nearly a right angle with
the axis of the trunk, the knee being straight, it should be again
brought in a line of the axis of the trunk and then forced upward
with the knee straight, until the thorax is almost touched by the front

Fig. z87.—Congenital Dislocation. REeduction by incision. Ostectomy of shaft to correct
twist of neck.

of the thigh, thus stretching the hamstring muscles. The child should
then be turned upon its face and forcible hyperextension used, both
with the leg abducted and straight. The child is then placed upon
its back and reduction attempted, the surgeon holding the patient’s
limb just below the knee, which is flexed and abducted strongly with
one hand, the other hand being placed upon the pelvis, the palm
pressing on the crest of the ilium and the thumb passing behind and
beneath the trochanter.

The child is then placed upon its back and an attempt at reduction
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the plane of the operating table, while the trochanter is pressed upward
and slightly forward. In successful cases the head will be felt to slip
into the acetabulum with a sudden movement characteristic of the
reduction of a dislocation.

It is often necessary to give slight rotary motion to the limb and

Fic. zgi.—Manipulative Reduction.  Forced abduction streiching the adductors with' blows upon
the adductor attachment.

slight manipulation is often mnecessary. The surgeon should by
manipulation determine the size and depth of the acetabulum, and
the firmness with which it 1s held in the acetabulum is also to be
noted.

In the more resistant cases a padded, wedge-shaped block placed

Fic. 292 —Manipulative Reduction. Forced flexion with leg straight at knee.

behind the trochanter will be of assistance, serving to push the tro-
chanter and head of the femur forward, while the patient’s knee is
pressed downward. When the head of the femur is well in tlhe
acetabulum it can be felt on careful palpation, lying under the point
of intersection of a line following the femoral artery, with a line
crossing the pelvis at a level with the top of the symphysis pubis. A
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tightening of the hamstrings will usually be observed after reduction
of the hip. After the reduction has been made, the limb should be

Fic. zgz.—Manipulative Reduction. Hyperextension.

carefully brought into a straight position, i.e., parallel with the long
axis of the trunk. If dislocation occurs during this manipulation

Fio. 2"}-5-—:'~|111’I1l!]”'!_5\'L' Keduction. Head of femur pressed into acetabulum by manipulation
after all contracted tissues are relaxed Ly overstretching,

the tissues must be stretched still further and the head again placed
in the acetabulum.
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is then cut down upon, with as little injury to the muscles as possible,
the ,._=;_1]]_.,-”[t- 15 npt'l]t'*l. and L‘:lphlﬂ:ﬂ‘ constriction divided 11_\' means
of a2 herniotome and stretched. All ligamentous and fibrous bands
which are obstacles to reduction are cut, the head reduced, and the
capsule stretched firmly around the neck. The operation should be

Fig. =2g5.—Apparatus for Reduction of Congenital Dislocation of the Hip.

done under the strictest asepsis and the limb secured by a plaster
bandage m an abducted position.

Adter the reduction the redundant capsule can be closed, with a
wick for drainage, or packed, according to the judgment of the sur-
geon. When absolute confidence can be placed in thorough asepsis,
closing the wound in this way at the time of operation saves for the
patient a long period of wound-healing. The limb should be fixed
by means of a plaster-of-Paris spica reaching from the thorax down
to the foot, holding the limb in a strongly abducted position. The
position of the limb should be that of strong abduction.

Accidents—The method of reduction of congenital femoral dis-
location by manipulation is not without danger and requires the exer-
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care and judgment, however, are necessary in the use of this as of
all powerful aids.

AFTER-TREATMENT.—A fter the hip has been placed in the acetabu-
lum, it is necessary that it should be held in the socket until the
capsular tissues are Sl‘lﬁ1uﬁ‘lltl_‘y strong to prevent a relapse.

The child, while still under the anwsthetic, 1s placed upon a pelvie

Fic. 3o1.—Skiagram Taken Seven Years after Reduction of a Dislocated Right Hip, at the Age
of Twelve Years.

support and a firm plaster bandage applied to the thigh and pelvis,
protected by stockiet, felt, and cotton.

51,1rgennh vary in their recommendations as to the best position in
after-treatment. This must necessarily vary in different cases accord-
ing to varying conditions. The writers ordinarily prefer to place
the limb with the patella pointing forward and the leg (the knee
being bent) pointing backward, the thigh being strongly abducted and
flexed. For the first two weeks the plaster bandage should pass
around the hip not operated upon to give greater fixation. This can
later be removed and more motion of the affected limb permitted.
The child can then walk about with crutches.

The length of time during which it is necessary that the plaster
bandage should be worn varies, with each case, from two to six
months, with a change of ]JidhlLlh as may be required for cleanliness
and examination of the hip. Aftec the time has passed when plaster
fixation 1s no longer necessary, daily exercise should be given, directed
to increasing the motion at the hip-joint. [t is necessary to stimulate
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the muscles which are not being used, and to stretch by eradual exer-
cise the muscles which may remain contracted. '1']:.;' patient should
be given both passive and active exercises. In the passive exercises the
manipulator should place one hand upon the pelvis with slight pressure
above the trochanter, and with the other move the femur in the

]'\[1'.. 303, Six and f'l:1|"|1;|.||' "fe';'_r:- l]!u]_ i”':'-*.1:;|_-'||5|_.'|'| dislocation of ]._-|'| El'i||. f'.ll:u_' yoar .‘I.I-EI.'T
reduction by operative mechanical stretehing and manipulation.

direction of flexion and adduction, the patient being recumbent.
Movement should also be made to straighten the himb at the knee
and turn the foot inward, bringing the limb gradually in the direction
parallel with the other. Similar active exercises can be undertaken
and conducted with care daily.

Relapse may follow where the capsular tissue fails to hold with
sufficient firmness in the acetabulum the femoral head after reduction.
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This takes place when a cotyloid ligament is not developed, and when
the muscles are not sufficiently strong to keep the femoral head m
place, or when tissues, contracted in the flexed and strongly abducted

position of after-treatment, prevent the placing of the limb i the
normal position without causing displacement.

Care in after-treatment may prevent relapses in many instances
of this class. Careful examination of the cases during after-treatment
by mampulation and with the skiagraph, the use of gymnastics, and
massage will be of advantage in restoring the
condition.

1e muscles to their normal

Relapses result also from abnormality i the shape ot the femoral
head and m the shape of the acetabulum. It 1s impossible by manipu
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lative reduction to place securely a distorted femoral head into an
equally distorted and smaller acetabulum Permanent reduction ;
It g ; S : : : : : ; - Li 1 15
also made ditficult |r_‘. the twist of the femur, which gZIVES an :-'r}|1-.r]]~.-l|

direction to the remoral neck and COTSEqLent '_L|mu]']:'_.'t| muscular rela

tion. The importance of the femoral twist in causing relapse after
congenital dislocation has been exaggerated. It has been found by the
investigation of Mikulicz and also by Soutter that a femoral twist
may exist to a considerable extent without causing noticeable dis-
ability. When a femoral twist of ninety degrees is present, it is
impossible for the patient to walk normally with the femoral head
m the socket. Under these circumstances an osteotomy of the femur

1S IECessary.
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OstEOTOMY.— When osteotomy is necessary it can be performed
by the use of an osteotome, dividing the femur beneath the lesser
trochanter by a linear osteotomy.

ProgNosis AFTER TrReEATMENT—The results obtained in the
treatment of congenital dislocation of the hip show a gratitying

Fic. 3oz —Double Congenital Dislocation of Hip. Child aged four. Untreated.

increase in the percentage of permanent cures as the knowledge of the
pathological conditions of the deformity has been more thoroughly
understood and as techmical skill has increased. Permanent cures
(1.e., successful anatomical replacements, with re-establishment of
motion) can be expected in 8o to go per cent of cases suitable for
operation (1e., between 2 and 10 years of age). In some of the
yvounger children and in the double cases a second reduction 1s some-
times needed, when the head i1s not held firmly in the socket after the
first operation.

SUMMARY.

Surgeons will vary somewhat in their choice of methods of opera-
tion, according to their experience and success with the methods of
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reduction by forcible manipulation or by open incision, but these facts
may be said to be generally accepted :

As a rule no attempt at reduction is advisable under two vears of
age, as the tissues are not sufhciently developed to prevent relapse.

Fio. zo6.—Same DPatient, Age Twenty-eight. Untreated case. Patient able to walk actively
with little limp.

In the early cases, from two to five vears of age, reduction is
easily accomplished by forcible manipulation.
[n older cases, from five to ten, except in children with weak
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In fully developed cases, and in older children or adults, there
is a more marked and important alteration in the shape of the bones.
The os caleis, by the elevation of the tuberosity, is drawn from
a horizontal into a position approaching the vertical. It is also more
or less rotated on its vertical axis, so that its anterior extremity is
directed outward and the posterior extremity inward, and thusflln:

anterior articulating facet is oblique to the axis of the bone. The

Fic. zoB.—Diszection of Clhib-foot.

cuboid bone maintains its connection with the os calcis, but follows the
mward direction of the anterior extremity of the foot.

The different tendons assume an abnormal direction and in gen-
eral are carried farther to the mside than i1s normal; this is especially
true of the tibialis anticus, the common extensor of the toes, and
the long extensor of the great toe. Synovial burse may form on
the outer edge and back of the foot, which may become inflamed and
suppurate; corns and callosities are also formed on the skin, from
the pressure of walking. No change has been found in the nerves
or the spinal cord in cases of club-foot.

In extreme cases there may be slight alteration in the shape of the
femur and a laxity at the knee-joint; the tibia has also been found
altered. The muscles are never found paralyzed in congenital club-
foot, but the contracted muscles seem more developed than the length-
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Prognosis.—In regard to the prognosis of the deformity. it mav
be said that the distortion does not correct itself, and, if h.-]'-[ 1.11]{‘.4r|:-
rected, remains the most obstinate of malformations. The deformity
is one which is essentially curable through surgical intervention.

Fig. giz,—Double Congenital Club-foot.

In infantile cases the time required for correction is relatively
short, but retentive appliances are needed for a longer time. It may
be said in general that the older the cases and the larger the foot the
more difficult the correction, but the less the danger of relapse after
correction,

[n regard to the permanence of the cure and the danger of relapse,
it may be said that if perfect correction is attained relapse is excep
tional, if moderate care is used in the employment for a sufficient
tume of retentive apphance.

But it must be borne in mind, especially in the case of young chil
dren, not only that the correction must be complete, but that efficient
appliances for keeping the proper position of the foot in walking
(retentive or walking appliances to be described) must be worn until
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the gait and attitude are perfect. In club-ioot hali-cures are prac-
tically no cures. Relapsed cases are invariably resistant and difficult
to correct. :

Treatment.— L he object of treatment is the correction of the dis-
tortion and the retention of the foot in a corrected position until any

Fic. 313—Congenital Club-foot, Cured elub. Twenty-four wyears after correction in infancy
by tenotomy, manual foree and retention, walking appliance worn for two years., Patient
able to walk without limp or discomiort twenty miles a day.

return of the deformity is impossible, the tendency to relapse being
x'r::_'}' strong.

The treatment should be purely mechanical, or both operative and
mechanical.

The treatment of club-foot, therefore, requires:

1. A rectification of the misplaced bones and a lengthening of
shortened and contracted tissues.
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being held as nearly in a corrected or in an overcorrected position
as possible at each application of the bandage until the bandage
hardens. The application of a plaster-of-Paris bandage must be made
with care and skill to prove efficient.

The foot should be wound with sheet wadding, pads should be
temporarily placed between the toes, and the foot should be held over-

F1e. 3r4.—Congenital Double Cligh- Fig. 3i15.—Double Club-foat. Two months after correc-
foot Walking Before Operation. tion by forcible manipulation, wearing walking reten-
tive appliances. Same case as Fig. 314,

corrected, with the knee flexed, from the first during the application
of the bandage by an assistant, who shifts the fingers from place to
place to keep out of the way of the bandage, vet who maintains the
overcorrection.

The circulation of the toes must be carefully watched after the
application of such a bandage,
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The bandage should reach above the knee, where the limb should
be bent to prevent the plaster bandage (which should be renewed
every two or three weeks) from rolling around the limb, and to

prevent the child from kicking it off. In the case of small children

Fro. 316.—Double Club-foot in Plaster Bandages After Operative Correction.

with plump legs, and in resistant cases, 1t will, however, be found
difficult to prevent the heel from being drawn away from the bandage,
and stretching of the tendo Achillis will by this method be tedious.

This method has the disadvantage of being tedious, except in young
children; but it has many advantages in being a practical method,
reacily applied, and not leaving details of application to the patient’s
parents. It is evident that correcticn in this way, if persistently ap-
plied, is possible, but, except in very voung children, it 15 advisable
to perform tenotomy first. If the Chinese can produce an extreme
deformity by bandaging the children’s feet, the same method could be
employed for the correction of deformity. It is especially adapted
to the deformity in infants under 4 months of age. The plaster
bandage can be protected from softening by urine by painting it when
dry with jap-a-lac paint.

Apparatis—Mechanical correction (without tenotomy) by means
of appliances has been successfully emploved mm very young cases.
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It 1s to be remembered that in all appliances it is necessary that
the pressure preventing a faulty position of the foot should be applied
precisely, pressing the front of the foot and the inner tip of the heel
outward, the front of the foot, especially the outer edge including
the cuboid, upward, and the back sole (i.e.. the end of the os caleis)
downward.

[nward pressure should be exerted upon the outer edge of the front
of the os calcis and astragalus, and not upon the cuboid, as is too

TG, 318, —aphints for Equino-varus Applied.

commonly done in inefficient apparatus. As the latter bone 1s in front
of the mediotarsal joint, inward pressure upon it not only fails to
correct the deformity but tends to increase 1it. This explains the oc-
currence of many I'L‘tllji.‘iuﬂ. faulty apparatus being not only useless
but mjurious.

The apparatus, which i1s a modification of Tavlor's varus shoe,
consists of a sole plate small enough to fit in a shoe secured to a
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jointed upright furnished with a stop to prevent the plate from drop
ping into the equinus position. The foot is secured to the plate by
means of straps.

The appliance can be worn inside of a shoe, opened like a bicycle
shoe well down to the toes.

OPERATIVE TREATMENT.—A combination oif operative and me-
chanical methods of treatment is at present the most common mode of
treating club-foot at all ages, apparatus being used after overcorrec-

tion has been cobtained as a means of retention until the normal
muscular balance has been restored. The operative mterference most
frequently resorted to is tenotomy and subcutaneous division of the
fasclie or higaments.

Tenotomy.—The structures to be divided are, of course, those
which hold the foot in 1ts deformed position. The tendons may be
divided by entering the tenotome under the skin and cutting the
tendon from without inward, or by passing the tenotome under the
tendon and cutting outward. The advantage of the former is that
there is no danger of making a large skin incision by a slip of the

tenotome. There 15, however, danger of f:u.'HIII]I]l_'lL' cutting of the
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tendon.  The tendon which is most frequently divided in equino-
varus 1s the tendo Achillis.

Section of the Tendo Achillis—The patient should lie upon his
face or side and an assistant should hold the foot: the surgeon enters
the knife parallel to the border of the tendon, passing the tenotome

Fig. 3zr.—Relapsed Resistant Congenital Club-dfoot in a Boy of Eight. Front wiew,

flatwise between the tendon and the skin. This having been done,
the blade of the knife 1s turned toward the posterior surface of the
tendon and the assistant raises the end of the foot so as to stretch
the tendo Achillis slightly. The left index finger presses on the skin
over the back of the tenotome, and in this way the sensation of the
cutting of the tendon can be felt.

The only precaution necessary is to be assured that the tendon is
completely divided. When the operation is done, the extravasated
blood is squeezed out of the opening and a small amount of aseptic
gauze 1s placed over the wound. The operation should be done
aseptically and an aseptic dressing applied.
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In older cases, especially’ in paralytic equinus, the tendon can be
half divided at two levels, one on the anterior and the other on the
posterior part, and the rest of the tendon torn by manipulz}tivc force.
A lapping flap may thus be secured, facilitating more rapid develop-
ment of a strong tendon.

Fic. 3z2z.—Relapsed Resistant Congenital Club-foot in a Boy of Eight. Rear view.

The insertions of the tendons of the tibialis anticus and posticus
muscles can be divided, and at the same time the shortened ligaments
on the mner and under side of the articulation between the astragalus
and scaphoid by a free use of the tenotome inserted at the inner side
of the astragalo-scaphoid articulation. If the point and edge of the
tendon is kept close to the bone there is little danger of serious injury
to the artery.

Division of the Plantar Fascia—It is often necessary to divide also
the plantar fascia, preferably before division of the tendo Achillis,
as the latter acts as a means of support for stretching the foot when



356 ORTHOPEDIC SURGERY

the plantar fascia is divided. The plantar fascia is divided in the
same way that the tendons are incised. The most prominent portion
:?f the fascia is the point of election for subcutaneous incision. The
1‘;15“:1';1, it must be borne in mind, is not a narrow band, but a hroad
I]gﬂltllmll needing a long subcutaneous incision. The tenotome should
be inserted on the inner side of the sole nearly halfway between the

os caleis and the ball of the foot, but nearer to the os calcis. The

Frc. 3z3.—Same Case.  Three weeks after foreible correction, immediately after removal of
plaster retention bandages.

tenotome 15 to be pushed subcutaneously nearly across the sole, the
edge of the knife turned toward the fascia, and the knife drawn across
the fascia, which will be felt to give way as it is divided; an assistant
should make upward pressure upon the ball of the foot. in order to
put the fascia on the stretch. As the artery lies deeply, there is no
danger of mmjuring it, if ordinary care 1s used.

The tenotomes used should be strong at the neck, and the cutting
edge should not be too long, as the skin is necessarily divided if they
are too long ; infantile cases require a much smaller mstrument. The
blunt-pointed tenotome is but little used now, and the sharp-pointed
ones are used for all subcutaneous work.

Tenotomes as furnished by instrument-makers are ordinarily much
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too large, and though serviceable in myotomy, are better for tenotomy
in children if smaller.

The Repair of Divided Tendons—When a tendon is divided, the
cut ends are separated to a variable extent, depending upon the retrac-
tion of the muscle to which it belongs: but a strong tendon results by
natural repair if the sheath has not been extensively injured by the
tenotomy. .

The calcaneo-cuboid ligament should also be divided in severe
cases. The tenotome should be inserted a short distance behind the

Fre. 3z2q.—35oles of Relapsed Resistant Congenital Club-foot in a Boy of Eight.

head of the fifth metatarsal bone, near the articulation of the os calcis
and cuboid, which can be felt on palpation. The sharp-pointed
tenotome should be inserted to the bone, and then by careful motion
the whole ligament should be divided.

In case the correction has not been perfect, as sometimes happens
with more resistant feet, a second operative correction is necessary.

When the plaster bandages are removed the retention appliance,
described above, is to be used so long as there is any tendency to an
imcorrect position,

The permanence of the correction depends on the establishment of
an accurate balance of the antagonism of muscles and other soft parts
when the foot is in normal position. The after-treatment by retention
must be persisted in until the child is able, without special effort, to
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In applying the bandages, it is of course important that the foot
should be held in an overcorrected position until the plaster becomes
hard, as no further correction can take place under the bandage. In
the majority of cases perfect correction or overcorrection 1s possible,
and the foot can be held in proper position for the application of the
fixation bandage without much force.

OsteEotoMY.—When but a slight amount of osseous distortion 1s
present forcible correction aided by tenotomy or open incision will

Fig. 320.—Same Case Six Weeks After Operation by Forcible Correction.

be sufficient to overcome the deformity, but in the more resistant cases
changes in the shape of the tarsal bones forming the mediotarsal
joint prevent perfect cure, and operation upon the bones is necessary.

Astragaloid Osteotomy.—An examination of the anatomy of re-
sistant club-foot shows that the facet of the astragalus in the astragalo-
scaphoid articulation 1s on the side instead of in front. There 1s also
some obliquity of the neck of the astragalus. If this obstruction of
the bone can be corrected and the front of the foot brought mto
place, there would be less tendency to relapse.

[t is essential, in every inveterate case of club-foot, that if the
foot is to be unfolded, the shortened tissues in the arch of the foot and
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restoration of the cuboid to the normal position, although the rest of
the deformity may have been corrected.

When the cuboid is cartilaginous and the ligaments are well
stretched. the defect at the anterior portion of the os calcis can be
overcome by forcibly correcting the foot and retaining it in the cor-
rected lm_:_i['iun by means of a plaster-of-Paris bandage, care 1chin.g
taken. however, that the cuboid be restored to place, and in time it

Fre., 33o—Case of Bad Relapsed Congenital Club-foot in a Woman of Thirty-four, Corrected
by Force with the use of a Wrench. Photograph taken three months after correction,
showing cicatrix of the tear of the skin caused by correction.

will be found that the cartilaginous abnormality in the shape of the
os caleis 15 gradually changed under corrected pressure.

When distortion of the head of the os calcis 1s great, no amount of
mechanical treatiment can overcome the obstacle, 1f 1t 15 of bone and
if the ligaments are strong, binding the bones in a distorted position.
[t 15 manifest under these circumstances that the rational treatment is
a removal, not of the astragalus or cuboid, but of a part of the pro-
jecting portion of the head of the os calcis.

After complete stretching or division by tenotomy, force, or open
incision of the contracted tissues on the inner and under side of the
foot, tendons, ligaments, and fascie, 1f 1t 15 found that the front of
the foot cannot be brought to a perfectly corrected or overcorrected
position, an incision should be made on the outer side of the foot,
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diate correction and fixation in a corrected position are to be used
after tenotomy as in the congenital form,

[n paralytic equino-varus, tendon transference, referred to under
infantile paralysis, is of importance, and arthrodesis in older cases.

TALIFES EQUINUS.
( Pes equinus, Horse heel, Pied bot equin, Pferdefuss, and Spitzfuss. )

Talipes equinus 1s the name given to a condition in which the foot
is held in a position of plantar flexion and
cannot be dorsally flexed to the normal
extent (twenty degrees bevond a night
angle).

Varieties.— Talipes equinus may be
congenital or acquired. Congenital equ
nus 1s an uncommon deformity, con
stituting about five per cent of all cases
ot equinus.

In the acquired forms all degrees of
deformity are met, from the slight condi-
tion in which the foot cannot be flexed
dorsally beyond a right angle with the leg,
to one i which the foot and leg form
practically a straight line.

Etiology.—The causes of acquired
talipes equinus are as follows: Infantile
paralysis of the anterior muscles of the
leg. Cerebral (spastic) paralysis. Short-
ening of the leg after joint disease or frac-
ture may lead to an adaptive talipes
equinus which serves to make the legs of
equal length for walkine.

Talipes equinus may be a symptom or

result of disease of the ankle-joint. Long
confinement to bed may cause ralpesit. =
equinus, which is merely the result of the  Marked Degree. This represents
long-continued plantar flexion of the foot. S .

Fractures may result in talipes equinus either from injurv to the
ankle-joint or from fixation during repair in plantar-flexed ﬂm?[iurl.

The contraction caused by posterior cicatrices or the loss of nower
due to division or injury of the anterior muscles and tendons of the lee.
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corrective plaster bandages holding the foot in plantar flexion may
be necessary. lenotomy of the anterior tendons is rarely required.
When the foot can be plantar-flexed to the normal amount, a reten-

=y e [ o
m Paralysis.

tion shoe preventing dorsal flexion may be applied, but in slight cases
this is not necessary. The foot can be supported in a splint with an
upright jointed at the ankle, but with a stop preventing extension of
the foot upward, or by prolonging backward the heel of the shoe.
The paralytic form 1s discussed under Infantile Paralysis,

TALIPES VALGUS.
Talipes valgus 1s the name given to a condition which is not in all
cases to be clearly differentiated from what has been described as
flat-foot. Talipes valgus may be congenital or acquired. As a con-
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genital deformity it is one of the less common of the congenital de-
formities of the foot. ;
Acquired Talipes Valgns—The most common cause of acquired
talipes valgus, not of the purely static variety, is anterior poliomyvelitis.
[t also occurs following inflammation of the ankle-joint, and in cer

tain cases of spasm of the peroneal muscles. Treatment, 1f the con-
genital form, consists in repeated correction by plaster bandages, aided
in the severer cases by midtarsal osteotomy. In the paralytic cases,
after correction of the deformity, muscle transference or arthrodesis
or the use of a retenticn shoe is needed.

TALIPES VARUS.

Talipes varus is the name given to a condition in which the front
of the foot 1s turned mward.

Treatment.—In the congenital form the treatment 1s practicaliy the
same as that of equino-varus, except that it is not necessary to cut the
tendo Achillis. In the acquired form retentive apparatus is useful,
preventing inversion of the foot.

TALIPES CAVUSs.

Talipes cavus (hollow foot) is the name given to a condition in
which the arch of the foot is increased and the anterior part of the
foot 15 EL:>;+1'|'-\1|11;|1L-+| to the heel. [t 15§ not E1l'-.‘t'r~:-il['i|_1 associated
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with any other deformity, but may occur in connection with talipes
equinus, calcaneus, or varus. [t is rarely congenital in its severe forms,
but a markedly high arch to the foot may be an inherited pecuharity
sometimes sufficiently marked to justify classing it as pathological. In

Fig. 335.—Moderate Degree of Talipes Fic. 336.—Talipes Varus, Right Foot.
Valgus., Right Foot.

the acquired form it exists in most cases as the result of anterior polio-
myelitis, and 1s also to be classed as a shoe deformmty. The patho-
logical changes show nothing besides the effects of a continued mal-
position of the bones. The deformity varies more or less in degree.
The most marked form 1s to be found in the foot of the Chinese lady
of high rank, in which the heel and front of the foot are approxi-
mated by bandaging in early youth, and a degree of pes cavus is in-
duced which does not exist except under these highly artificial condi-
tions. [‘rom this extreme grade all degrees of the affection are seen,
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the slightest being an increased elevation of the arch not accompanied
by symptoms, in which the foot rests upon the ground in standing
touching only on the heel and ball of the foot. It is less {iisah]ing}
than pes calcaneus, and is frequently associated with the other de.
formities mentioned. The two types commonly seen are, first, those

Fig. 33z —Pes Cavus with an Element of Caleaneus.

resulting from anterior poliomyelitis, in which a paralysis more or
less extensive has mvolved the foot and leg. In a second form, gen-
erally milder in grade, it apparently develops as a shoe deformity in
middle childhood, and appears to be the result of wearing too short
a shoe or of a shoe narrower than the front of the foot; the front
of the foot being held back by the front of the boot, the tendency in
weight-bearing 1s to approximate the heel and the tce, and in this way
to approximate the front of the foot to the heel. In the slightest
grade it apparently forms one of the varieties of the condition de-
scribed as contracted foot. The plantar fascia is contracted and bands
may be felt under the skin. The symptoms in the slighter varieties
are those of a sprain of the arch of the foot and the muscles of the
leg, owing to insecure balance of the foot in standing. Corns and
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callosities may develop in the front of the foot: the elasticity of the
gait is impaired. o :

The treatment of the slighter forms consists in the use of a boot
with sufficient room in the upper. If any element of equinus coexist,
the tendo Achillis should be lengthened by stretching or tenotomy.
Operation is required in the severer cases. The plantar fascia is
thoroughly divided by a subeutaneous tenotomy, and the foot is forced

Fic. 338. = Club-hand due to Congenital Absence of Radius, (Sayre.)

into shape by means of an osteoclast, after which the foot 1s put up in
a plaster bandage, which should flatten the arch of the foot as much
as possible. When walking is begun, which should be as early as
possible after operation, the steel sole plate and strap described above
should be adjusted to the shoe.

PES PLANUS.

This consists of an abnormality at the metatarso cuneiform articu-
lation, chiefly of the first metatarsus.
It is frequently seen in babies and is not uncommon in the old






CHARPTER XIX.
FLAT-FOOT.

Definition.—The term * flat-foot ™ 15 applied to a faulty condition
of the foot impairing its weight-bearing strength. It may be defined
technically as a static pes plano-valgus.

The human foot normally changes in shape as the superimposed
body weight is shifted in the different static conditions incident to
human action. Man as a hunter and fighter needs not only swiftness
of foot but firm play and agility in his
footing while using his arms and hands in
combat. This is secured by a function of
the tarsus, peculiar to man, whereby a
side play of the midtarsus is possible
while the heel and front of the foot are
firmly planted upon the ground. When
the body weight 1s supported equally on
both feet, the weight falls through the
astragalus on the end of the os calcis and
the heads of the metatarsals: but if the
load 1s shifted to either side, the midtar-
sus moves with it, the limb rotating at
the midtarsal articulation and at the hip-
joint. The normal check to too great
outward twist is in the locking of the mid-
tarsal bones as the weight falls aon the
outer edge of the foot, giving a firm base
of support, but for inward rotation the
check lies in ligaments and muscles.

When the front of the foot is turned

out too far or too constantly while the
midtarsus is twisted in. a condition of }
chronic strain follows which may lead to licament irritation, too oreat
mward play of the midtarsus, or abnormal position of the i.:eraul
bones; in short, to pes plano-valgus or flat-foot.
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There is a loss of the normal play of the bones in the tarsal articu
lations from loss of elasticity of the ligaments, and changes in the
Htl.‘llu_' of the bones result trom ab

normal pressure. The muscles
are changed in their strength, the
tibialis being weakened and the
peronei contracted. The plantar
ligaments are stretched and dis-
placed, and those bearing strain
are thickened.

Varieties.—As has been al-
ready mentioned, talipes valgus
resembles flat-foot, and they are

Fre. 341.—Composite Photograph, Showing
xeursion of Malleolus and Arch with and
without W =ight-bearmg. (Dane.)

l”::-,r'.'u |-:|-~i|!|._I !:']'!n[n'.‘:]'u h f';|||:-1.x'i1|-._r
| HEl,
Excursion of Lower Leg and Foot

without Weight-bearing, {Dane.)

often classed together. For clinical reasons it 15 more convenient to
consider the subjects separately. The same 1s.also true of congenital
valeus, sometimes called congenital flat-foot.

Causation.—In general terms it may be said that the deformity is
caused by a disproportion between the weight to be borne and the mus
cular power which bears it. Footwear which cramps the tront of the
foot, faulty attitudes 1n standing and walking, and whatever wealkens
the muscles of the legs and feet are the chief exciting causes.

The most common of traumatic causes 1s Pott's fracture, in which
a deformity i1s the result of inefficient treatment or of a severe
and intractable fracture. The deformity is also seen after tuberculous
diseases and chronic arthritis of the ankle.
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Many of the barefooted races have been considered flat-footed
simply because of the strong development of the muscles of the sole
careful examination, however, showing excellent arches, :

The most common cause is the weakening of the muscles of the
foot by shoes. Shoes as worn by the leisure class or by the class that

! &

Fig. 343 —Normal Motion of the Front of the Fool.

gain their livelihood (as i1s the rule in cities) by occupations which
require standing rather than strong and vigorous walking, compress
the iront of the foot. This part of the foot, from compression and
from resulting weakness, cannot adapt itself as greater weight is

Frs. 344 —Weakened Foot without Breaking Down of Arch.

thrown upon the foot, and the medio-tarsal twisting takes place,
which in the strong bare foot is prevented chiefly by the action of the
tibial muscles and by the muscles of the first metatarsal and its
phalanges. Pecple the front of whose feet have been compressed
stand and walk with a greater angle of divergence of the axes of the
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feet, which increases the danger of the development of the deformity
by bringing greater strain upon the inner side of the foot and favoring

IFig, 345.—>evere Double lFlat-toot,

the inward rolling which frequently develops flat-foot. Flat-foot is
not developed among moccasined savages who use their feet actively

16. 340.—Displacement of Little Toe. (H. L. Burrell.)

as hunters, using the muscles of the front of the foot freelv. nor
among sandal-wearing monks. -

Symptoms.—/[laf-foot is a deformity characterized by a flattened
appearance of the sole of the foot.
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It can for convenience clinically be divided into two groups :

I. [*‘]L'xih]':: ﬂ:li—l'luﬂ ar E‘-.'a.‘m".'f'ii'{‘f.!' f-.‘i'f}f, u'hL'I'L' ]il[]t: Or Ir':n 5[!'111:_[[1]'.:1]
changes have taken place and the foot assumes the Hattened position
only when weight falls upon it.

2. Rigid flat-foot or flat-foot proper, m which the distortion is
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Fig s Showi 51 Constrict f 1 Lt of | t ith Normal Foot in Shoe Befor

and After Removal of Upper.
permanent, some structural change in ligament or bone having taken
place.

DErForMITY.—In the severer cases, instead of the normal arching
upward of the inner border of the foot, this border is either less
arched than normal or is in contact with the ground.

Pain.—The first symptom complained of 1s a sense of discomfort
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does not constitute flat-foot. The deformity is a constant faulty atti
tude and the nability to bear the body weight without discomfort.

An x-ray examination is of assistance in determining any dis-
placement in the relation of the bones to each other occurring in the
severer grades of the affection and not present in the lighter grades.
[t 1s also of value in giving information as to the presence of arthritis
deformans and the existence of irregular bone growth.

Prognosis.—After a time the foot may become accustomed to its
altered position and painful symptoms cease. In other cases, how-

IF16. 350.—Tracing of a * Flat-foot." No symptoms.

ever, the painful symptoms continue and become worse rather than
better.

The condition may persist almost indefinitely, a constant source of
pain and disability.

Treatment.— Treatment of the conditions described should be di-
rected to the replacement of displaced tarsal bones, overcoming mid-
tarsal stiffnmess and restoration of the muscular strength needed in
sustaiming the body weight.

The latter, i lighter cases, can be secured by the exercise of the
feet untrammelled by foot-cramping shoes—maoccasin walking on turf,
snowshoeing, or flexible shoe activity on uneven surfaces.
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The goose-step gymnastics and marching in army shoes give foot
strength to recruits, and the same can be done in civil life; I||111 care-
ful directions as to daily foot exercises, the proper use of shoes, and
correct attitudes m standing and walking are usnally needed.

Various exercises can be emploved. The following simple ones

(2

Tracing oif Skiagram of Humped Foot with
iform ticulation.

will be found of service to increase midtarsal flexibility and foot mus-
cular strength.

[. The patient, sitting forward on a chair, with the feet crossed,
and resting on the outer edge, alternately partially rises and sits.

2. The patient, standing, with one foot in front of the other, the
front foot turned in, and the rear foot resting behind the front leg on
its outer edge, lowers himself a number of times by bending his knee,
without changing the position of his feet.

3. The patient walks with the front of

ducted.
4. The patient, standing with the feet closely touching, bends the

the feet 5[!'-.111_5_:"1_'-.' ad-

knees as far as possible without raising the heels from the floor, and

then spreads the knees, keeping the soles of the feet flat.
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5. The patient places his foot with the leg of a light chair between
the first and second toe, throws his weight on the ball of the foot,
bends the knee and turns the limb outward, keeping the sole and heel
tat.

6. The patient sits with the affected ankle resting on the knee of
the other limb, the inner edge of the foot directed upward; a weight

Fic. 354, e |'|_|nrr|:|'il:l1_|' Cavsed h:, the Constriction :|1'||_'| :_:nnﬁ'll-;lﬂ::ﬂt of the Foot.

connected to a strap is hung over the front of the foot, which is
raised without raising the leg.

7. The patient, pressing hard with the hand upon the front of
the foot, endeavors to press the hand up with the foot.

8. The patient, curling the toes over the round of a chair, drags
the chair, which can be made heavy if loaded with weights.

[n addition to this, rolling heavy dumb-bells with the feet, exer-
cises mn picking up small rubber balls, weight and pulley exercises with
straps attached to the front of the foct can serve to strengthen the feet
and whole limb.

[n resistant cases it is necessary to correct midtarsal stiffness by
mechanical means. This can be done by a simple appliance. The
front of the foot 1s strapped on to a board, a peg is placed between
the first and second toes, and a small block against the outer side
of the heel. A rod used as a lever placed against the inner side of the






























HALLUX VALGUS

395
broader across the ball of the foot than at the tip end. In the act of
walking the foot necessarily slips inside of the boot to a certain extent,
and if the shoe slips backward and the foot forward, a certain amount
of pressure will come upon the inner side of the end of the great toe,
tending to displace it outward.

This deformity may also be occasioned by short boots, and the
ordinary pointed-toe boots, or any
boot which does not give more room
for lateral spreading at the toes than
at the metatarso-phalangeal articu-
lation, would necessarily give rise to
the trouble. Stockings may be also
a factor in its production. The de-

Fic. zbto—Hallux Valgus. Great toe under. Frc. z6r.—Hallux Valgus, Great toc over.

formity is also favored by walking with too great abduction of the
front of the foot.

Symptoms.—\When the deformity continues for any length of tiume,
alteration in the relation of the bones of the metatarso-phalangeal
joint takes place. An exaggerated adduction of the first metatarsal
with an abduction of the phalanx, and the head of the metatarsal may
become enlarged from growth of the bone due to periosteal irritation.
The skin over this prominent joint may grow thick and a bursa form
over it. This may become inflamed, giving rise to an extensive cel-
lulitis, which may include the whole dorsum of the foot, which may
suppurate and cause necrosis of the bone. Tlis latter termination is,
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]'Iu_r‘.‘n'it’."-'ﬂ:;‘. 1';1r1:l ;u]u! occurs only in neglected cases, The imflammation
01 this bursa 15 known as a bdunion. Associated with a hallux valene
deformity, an exaggerated inward divergence of the first 111];3:1:;;:&3;]11::
sometimes seen. On examination, sensitiveness of the metatarso-
11hfll:m;_{1:ul joint is detected on pressure. In its more marked degree
it 15 almost exclusively an affection of adult life. |
Treatment.— T he treatment of hallux valgus in early cases may be
carried out by wearing a splint of steel or hard rubber ;-Llungq the inner

F1c. 36z.—Hallux Valgus or Qut-toe.

border of the foot fastened behind to the metatarsus. To the front
end of this splint the toe is bandaged or strapped and thus pulled
inward. This can be worn at night and a * toe post™ in the day-
time. This consists of a stiff partition (of leather or stiff felt) con-
nected to an inner sole of the shoe and arranged so as to press the
great toe to the mside. A stocking divided so as to allow separation
of the great toe from the others 15 also advisable. Broad-toed shoes
are essential.

Operation.—In old cases attempts to correct the deformity by such
means as those mentioned are generally unsuccessful and operative
measures may be adopted. The usual operation for this deformity is
the removal of a wedge-shaped piece of bone from the inner side of
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projecting joint there is usually a callosity, which may cause consid-
erable annoyance.

In the slight degrees and early stages of the deformity the patient
experiences but little discomfort, and such cases are not, therefore,
commonly seen by the surgeon in this stage. Later, however, locomo-
tion becomes difficult and pamful.

In children and adolescents the deformity can generally in all but
the severest cases be corrected by sumple mechanical treatment. The
toe should be bandaged or strapped to a rigid splint, cut from sheet
tin or celluloid, placed under the toe and ball of the foot. In children
it can be corrected if necessary by subcutaneous section of the con-
tracted fascie, forcible straightening, and fixation in a straight posi-
tion by means of splints and adhesive plaster.

After correction by mechanical means the toe shows a tendency to
recontract and must be carefully watched.

[n severe cases it is possible to excise the prominent phalangeal
joint of the toe which projects upward, and, by taking out sufficient

Fig. 363.—Irritation Exostoses of Os Calels.

bone from the phalanges, to bring two bony surfaces together, which
will unite and keep the toe straight and flat. Subcutaneous section
of the shortened fasciz and tendons will be needed in the severe cases.
[t also occurs at times in connection with what is spoken of as
contracted foot. The tendons and fascize will be found shortened.

PAINFUL HEEL.
A tender and painful area under the middle of the heel exists at
times, and is spoken of sometimes as ““ policeman’s heel.” It seems 1o

be associated with any one of three conditions:
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