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PREFACE.

Tue author of this volume has had considerable
experience both in the mechanical and in the opera-
tive treatment of the deformities considered in this
book.

That there is a want of a concise treatise on oste-
otomy—one in which the methods of operating and
the management of the wound and limb after sec-
tion are considered—there can be no doubt. Whether
the author has succeeded in this purpose the reader
must determine.

Much time and reading have been devoted to its
produection, and he trusts that his labors have not
been entirely in vain. Very free use has been made
of Dr. Macewen’s excellent work on Osteotomy, as
well as of Campenon’s thesis “Du redressement des
membres par l'ostéotomie,” and for which the au-
thor desires to express his indebtedness.

He is also under great obligations to his friends
Dr. W. T. Bull, Dr. V. P. Gibney, Dr. F. Lange, of
this city, and to Dr. E. H. Bradford, of Boston, for
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valuable assistance; to Dr. A. T. Cabot, of Boston,
Dr. E. M. Moore, of Rochester, and Dr. R. H. Whar-
ton, of Philadelphia, for the use of specimens and
wood-cuts; to the Librarian of the New York Hos-
pital Library, and that of the Academy of Medicine,
for aid in looking up references; and to the publish-
ers for the trouble they have taken to meet his
views,

Cuarres T. Poore.
5 West ThIRTIETH STREET,
New Yorg, August 1, 1884,
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OSTEOTOMY.

CHAPTER L

THE RELATION BETWEEN RICKETS AND CERTAIN DEFORMI-
TIES OF THE LOWER LIMBS.

Maxy of the deformities of the lower limbs whose
treatment is considered in this volume have their
origin in rickets. It has therefore been thought best
to devote a short chapter to this disease, and to point
out its connection with the subject under considera-
tion.

Those who are connected with our large dispen-
saries are well aware of the prevalence of rickets
among the applicants for medical aid. Whether it
18 as common in this country as in certain parts of
Europe is doubtful. It is not alone confined to the
children of the middle and lower classes, but is met
with among the offspring of the wealthy, not per-
haps in its more advanced stages, yet sufficiently well
marked to be easily recognized if its manifestations
are carefully looked for. It is seen among children
who have been brought up in the country as well as
those who live in crowded cities, but to a much less
extent. It is a disease that merits the careful atten-
tion not only of the surgeon, but of the general prac-
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titioner, in order that its results, in deformities of the
long bones and changes in the shape of the chest
and pelvis, may be prevented. Rickets is not a dis-
ease of the bone alone, but is a constitutional affec-
tion, attacking the osseous structures in common with
every other tissue of the body. It is essentially a
disease of malnutrition. It may be congenital, but it
usually first ‘manifests itself in children from six
months to three years of age. Buad air, improper
food, and scanty clothing are its most prolific causes.
Any child may become rickety, no matter how healthy
it may have been at birth, if placed under any condi-
tion that interferes with its assimilative powers. It
may be laid down as a rule that a healthy child, fed
on good mother’s milk, will never develop this dis-
ease. It 18 equally true that not every child who
suffers from malnutrition will become rickety. Its
beginning is insidious, with the ordinary symptoms
of improper digestion. The little patient may he
plump, but its muscles are flabby and its complexion
pale and unhealthy ; large veins are distinetly seen
through the pasty-looking skin. The bowels may be
loose or confined, more often capricious, a day or two
relaxed, then followed by a period of constipation;
the stools are white, eurdy-looking, and extremely
offensive ; the food is often passed through the ali-
mentary canal undigested. Accompanying this de-
rangement of the dizestive apparatus there is profuse
sweating of the head, neck, and upper part of the
chest, worse at night. The moisture will be seen
standing in large drops upon the forehead, and often
runs down the face, and at night the pillow is
drenched with it. While the head and neck are thus
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bathed in perspiration the abdomen and lower limbs
are dry and hot. Another symptom is the desire of
the child to keep cool at night, It constantly throws
the clothes off from its feet and limbs, no matter how
cold the temperature may be. The child soon loses
its activity, and seems only happy when left alone,
It will sit for hours almost motionless, is petulant,
and cries on being moved. The desire to be let alone
is due to tenderness, more or less marked, of the
bones, so that any pressure on them is painful to the
little one, and it dislikes to be handled.

Dentition in those affected with rickets is usually
retarded, or, if the teeth have made their appearance,
they soon become black and fall out, or are early at-
tacked with caries. Jenner states that if the ninth
month passes without the appearance of a tooth, the
cause should be carefully inquired into, and will al-
most always be found in rickets. According to Eus-
tace Smith, the symptoms of rickets seldom appear
hefore the fourth, and usually not until the seventh
month. Cases, however, occur in which the advent
of the disease is delayed much longer. Jenner men-
tions a girl of nine years of age in whom the symp-
toms of rickets had just commenced.

Enlargement or the spleen, liver, and of the lym-
phatic glands in different portions of the body is a
common accompaniment of this disorder. In some
cases the patient is reduced to a skeleton, while in
others, as mentioned before, it retains its plumpness,

While the symptoms mentioned above are mani-
festing themselves, changes are taking place in the
hones, perhaps not more profound, yet more notice-
able than in any other structure of the body. One
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of the earliest of these is a beaded appearance at the
sterno-costal junction and an enlargement of the epi-
physes, especially those at the wrist-joint. If a child
affected with rickets be carefully examined, a line of
nodules will be felt, and often seen, marking the point
of junction between the ribs and the sternum. This
condition has been noticed in children suffering from
rickets six weeks after birth. When this beading
of the ribs is found, it is a positive proof of the exist-
ence of this disease. There are also certain altera-
tions in the ocecipital bone, often found at a very early
stage of the disease in young children. Macnamara
states that they are almost as constant a condition in
this disease as the abnormalities of the ribs, but they
are not as easily detected. If the occipital bone be
carefully examined in young infants affected with this
disease, there will often be felt several small, round,
or oval soft spots, situated within the sutural mar-
oins of the occipital and parietal bones. These spots
are unossified portions of the structures from which
the bone is produced. The number of these spots
varies considerably. The occipital bone is often re-
markably thin in cases of this disease, and the head
has a peculiar elongated appearance, while the face
in marked cases remains small. (Macnamara.)
While these changes are going on, others of as
marked a character are taking place in the ends and
shaft of the long bones. The epiphyses become en-
larged, and the shaft softened so that it is often bent,
and the epiphyses may become twisted, according to
the intensity of the disease and the force acting on
the plastic bone. The condition of the bones varies
with the stage and the intensity of the disease, and
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whether the brunt of the changes falls upon the
epiphyses or the diaphyses. At first the bones may
be soft, so that they can be bent like cartilage ; later
they become very hard and deformed.

The pathological changes taking place in the
bones are well described by Macnamara in his
work “On Disease of the Bones and Joints,” He
says: “If a rickety bone be divided longitudinally
during the first stage of rickets, the medulla filling
the central canal and cancellated tissue will be
found to be of a crimson color and jelly-like con-
sistency, this soft medulla being especially abundant
at the line of the junetion between the diaphysis
and epiphysis, The medulla of a child suffering
from the first stage of rickets consists of a vast
number of round cells, compound cells, and fat; the
adenoid tissue and vessels are normal in appear-
ance; in fact, the elements characteristic of healthy
medulla are present in the bones of infants suffer-
ing from this disease, but there is an imperfect for-
mation of the caleareous skeleton of the bones, and
in its place we find an excess of medullary tissue.
. . . The malady, so far as the bones are con-
cerned, depends on the deficiency of earthy matter
contained in this hyaline matrix. If a section made
through the epiphysis into the diaphysis be exam-
ined during the first stage of the disease, there will
be found at the line of ossification numerous villous-
like processes of medulla, projecting, as it were, from
the diaphysis into the epiphyseal cartilage. These
processes, however, are not formed from the growth
of the medulla of the diaphysis into the cartilage,
but from a transformation of the cartilage-cells of
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the epiphysis into medullary tissue at the normal
line of ossification. The mass of the descendants
of the cartilage-cell forming the processes referred
to are incapable of producing healthy bone, in con-
sequence of a deficiency of the bone-earth. So long
as an infant is insufficiently supplied with, or is in.
capable of assimilating, elements necessary to the cal-
cification of the cartilage-cells, it is impossible that
healthy bone can be produced.”

The changes in the shaft of the long hones, ac-
cording to Virchow, “consist in the non-solidification
of the fresh layers as they are formed, while the old
Fayers of bone are consumed by normally progressive
formation of medullary cavities. The periosteum 1is
thickened and more adherent to the bone. Medul-
lary spaces and vessels are met with where normally
and properly not a single medullary cell and scarcely
a single vessel ought to be found.”

During the height of the disease, when the
changes in the bones are marked, they can be bent
by the least possible force, and their spongy por-
tions may be easily cut with a knife. In rickets
the ligaments are often altered in their structure,
so that they may become easily elongated, and thus
permit lateral motion in joints in which normally
it does not exist. However profound the changes
in the bones may have been, as soon as the child
begins to masticate and is able to assimilate proper
nutriment, the vast number of bone-cells rapidly
take up the earthy salts from the blood, and very
dense bone 1s speedily produced, so that m a short
time the bone may become very hard. Again, the
process of sclerosis may be much slower, depending

s e e e et . e i a s F.-
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upon the power of the child to assimilate, and the
quality of the food furnished. Rachitic changes in
the osseous structure do not always take place in all
the bones of the skeleton in equal degree, nor in
every portion of an individual bone. Thus soften-
ing may be more marked at the epiphysis while in
the shaft it is slight, or the shaft may show more
advanced changes than the articular ends. The
enlargement of the epiphyses is not an index of
the changes in the shaft. The bone of one limb
may be quite soft while that of the other is hard.
I have met with this condition quite frequently in
operating; one tibia has been found very easy to
divide, while in the other section was difficult. The
fibula has been found to be much harder than the
tibia in the same limb.

Perhaps the existence of different deformities may
be due in part to this irregularity in the portion of
the bone on which the intensity of the rachitie pro-
cess falls,

All writers on this disease divide it into a pre-
liminary stage, one of softening and one of sclerosis.
It is in the latter that the bomne-cells take up from
the blood the earthy matter that gives bone its
hardness. It will be evident that this stage can not
begin until the child is able to digest and assimi-
late appropriate food. No rule can be laid down
as to the length of time that the soft stage of rickets
lasts, nor the rapidity with which the hardening
may advance. Each case must be judged by itself.
The general health, ruddy appearance, and firm con-
dition of the muscles are the best guide. It may
take many years in children of low vital powers for

2
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the bones to become firm, while in others it may be
accomplished in a few months.

There is a condition deseribed by some observers
(Barlow, Page"), as “acute rickets” It occurs in
children under two years of age. There is profuse
sweating about the head, changes in the epiphyses,
and other symptoms usually found in rickets, to-
gether with swelling and great tenderness of the
lower extremities, due, it was supposed, to an effu-
sion of blood under the periosteum and between
the deeper muscular layers. Barlow considers it a
combination of rickets and scurvy. By change of
diet, fresh air, and compression of the limbs, recov-
ery may take place rapidly.

The age beyond which rickets is not developed
1s uncertain, but probably in the vast majority of
cases not after the fifth year. Some writers consid-
er that this disease may be developed between the
twelfth and twentieth years; that is, during the pe-
riod of rapid growth. Macewen is an advocate of
this late appearance of rickets. But it is denied by
the majority of writers. In the chapter on genu
valgum the cases of Macewen are given. I have
never met with a case, and I think if they ever
occur 1t must be exceptional. Deformities about
the knee.joint are sometimes developed in persons
from twelve to twenty years of age, but I think
that their cause can be explained without attribut-
ing them to rickets. In the cases that I have had
the opportunity to examine there was absolutely
no symptom of rickets except the bending of the
bone at the epiphyseal line, Most of the deformi-

! “ Brit. Med. Jour.,” Mareh 51, 1883, p. 619,
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ties of the lower limb are developed during the
period of rapid growth. They are met with first
in infantile life, when all the nutritive processes are
at their height, and the child rapidly increases in
welght and stature. This period, as a rule, does
not extend beyond the seventh year. Then comes
a time, extending from the seventh to the twelfth
year, during which growth is much slower and de-
formities are seldom developed. From the twelfth
to the twentieth year is another period of growth
and development during which the long bones rap-
idly inecrease in length by the deposit of osseous
material at their extremities, and which is finally
completed by the consolidation of the epiphyses and
diaphyses. In this period, again, certain deformi-
ties, especially about the knee-joint, are developed
in those who are compelled to labor hard and un-
dergo fatigue,

Dunnﬂ‘ the first period bending of the shaft of
the long bones, with the consequent deformities, are
common, while in the last period deformities hm‘mg
their origin near the joints are met with, and curva-
tures of the shaft of the bones are seldom if ever seen.

The connection between rickets and deformities of
the bone is one of cause and effect. I do not think
that the muscles exert an active influence, but that
position and weight are the cause of the abnormal
shape of the bones.

In this very imperfect review of the symptoms of
rickets, as it affects the bones of the extremities, noth-
ing new is elaimed, the object being simply to call at-
tention to this most prolific cause of deformities.

‘While the bones are soft, any abnormal change in
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their shape can, and should, be corrected by appro-
priate apparatus. But after sclerosis has taken place,
or even is well advanced, orthopedie appliances will
not correct. I am not a believer in the spontaneous
cure of bending of the long bones, We often hear
the adviee given to mothers by members of the pro-
fession not to submit these cases to treatment; that
the child will “ outgrow ” the malposition; and I wish
to enter a protest against such advice, as it will only
lead to disappointment.



CHAPTER IL

OSTEOTOMY,

“(OstrEoToMY,” says Macewen, “in its broadest ac-
ceptation, may be defined as a section of hone. It
has, however, been regarded in a much more restriet-
ed sense, the term being applied to such divisions of
bone as have been proposed and undertaken for the
relief of deformity, for the rectification of badly united
fractures, and for the straightening of limbs affected
with osseous anchylosis, which are fixed in a bad po-
sition.”  (“ Osteotomy,” p. 37.)

Section of the long bones for deformity had been
proposed by many early writers on surgery, yet it
does not appear to have heen put in practice until
1815, when Le Mercier made a section of the tibia
with a saw for a badly united fracture of that bone;
and in the following year Wasserfihr practiced the
same operation upon the femur. Barton, in 1826, per-
formed an osteotomy just below the trochanter major
for anchylosis with flexion of the thigh, through an
open wound, the division being made with the saw.
In 1834 Clémot removed a wedge-shaped piece of
bone for the correction of an angular deformity of the
femur. Portal, Ashley Cooper, Warren, of Boston,
and others, performed similar operations. All sec-
tions of bones prior to 1852 were performed through
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an open wound. In that year Langenbeck made a
division of the femur for anchylosis of the hip-joint
by perforating the bone with a drill through a small
wound in the soft parts, and then, introducing a nar-
row saw, divided the bone. He gave to this opera-
tion the name of subcutaneous osteotomy.

In 1868 L. Stromeyer Little made use of a car-
penter’s chisel to divide the bone in a case of osseous
anchylosis of the knee-joint, working through a small
wound half an inch in length. In the following year
Mr. William Adams performed the operation of sub-
cutaneous section of the neck of the thigh-bone, known
as Adamg’s operation. In 1875 Volkmann' operated
antiseptically on two cases of anchylosis of the knee-
joint, and in April of the same year Macewen per-
formed a similar operation. Ogston, May 17, 1876,
divided the internal condyle of the femur with a
saw in a case of genu valgum, and Reeves * March 17,
1878, made a section of the internal condyle in Og-
ston’s line with an osteotome, And on February 2,
1878, Macewen first performed the operation above
the condyle.

Prior to 1875 all osteotomies were performed
through an open wound, and were followed by sup-
puration more or less profuse. In the earlier opera-
tions no attempt was made to obtain primary union
of the soft parts. Barton states that it was not de-
sired.

Langenbeck’s operation does not seem to have
been a great improvement upon those performed
through an open wound, as deep-seated suppuration

1 & Bdinb, Med. Jour.,” March, 1875, p. 794,
2 4 Brit, Med. Jour.,” September, 21, 1578, p. 431,
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is admitted to have frequently followed, and, as the
only object in his method was to prevent such an
occurrence, it failed in its object. Moreover, deep
suppuration, with a small outlet for the discharge, is
more productive of injury than suppuration in an
open wound. It was, however, an advance toward
a better method of operation—namely, the subcuta-
neous way in which osteotomy is now performed,
and, as such, merits a place in the history of osteoto-
my. There was also at this time another revolu-
tion taking place in surgical practice, which has con-
tributed more to its advance within the last ten years
than any one circumstanee, and that was the method
of treatment of wounds advoecated by Mr. Lister.

It was only on account of the safety which this
method of wound management seemed to afford that
surgeons felt justified in operating upon tissues, with
which their predecessors considered it too hazardous
to interfere. Although much of the technique of
striet Listerism has been abandoned, yet its tunda-
mental principles have stood the test of time—
namely, that on perfect cleanliness, thorough drain-
age, and absolute rest, depend the best results in
every operation. That osteotomy has obtained its
place as a safe and justifiable procedure is due to
the influence of Listerism.

The instruments requisite for an osteotomy are
few. It may be performed with a saw, chisel, or os-
teotome. Mr. Adams’s saw, which may be taken as
a type of such instruments, he describes as follows:
It is three eighths of an inch wide, with a cutting
edge an inch and a half in length, at the end of a
slender shank three inches long. He at first had a
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straight handle, but later substituted a curved one,
as being easier to grasp. The saw has a round, blunt
end, in order not to injure the tissues behind the
bone. (Fig. 1.)

Dr. George F. Shrady, of this city, has modified

Fi6. 1.—Adams’s Saw reduced one half, and the eutting edge.

Adams's saw by making it more probe-pointed, and
has an arrangement by means of a trochar and ca-
nula, so that in introducing the saw all danger of
any injury to the vessels and soft parts is obviated.
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The instrument consists of first a trochar and eca-
nula—the former 1s of the same size and shape as
the saw. The canula has a fenestra corresponding
in position to the teeth upon the saw, The method
of using it is as follows: The trochar and canula
are thrust down by the side of the bone to be di-
vided—the instrument being held in such a position
that the fenestrated portion of the canula shall rest
upon the bone at the point of desired section; the
trochar is then withdrawn and is replaced by the
saw ; the former is then removed, leaving the saw in
position. After the bone has been sufficiently di-
vided the canula is passed down over the saw and
both are removed.

It is claimed that with this instrument the dan-
ger of injuring the soft parts is reduced to a mini-
mum. I have never used it, but those who have
speak well of it. The objections to the use of the
saw in osteotomies are: It is harder to work, it takes
a much longer time to make the section, there is
more disturbance of the surrounding tissues, and,
theoretically, the dust from the saw is liable to lead
to suppuration, an ohjection that has not been sus-
tained by practice. Wounds after the use of a saw
heal kindly, and the bone-dust does not give any
subsequent trouble. The method of using the saw
for making section is as follows: An ineision is made
just larce enough to easily admit the instrument down
to and by the side of the bone to be divided. The
saw 1s then passed down upon the knife as a guide,
and the bone divided through the greater part of its
thickness. The saw is then removed, a sponge damp-
ened with carbolized water placed over the wound
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to prevent the entrance of air, and the remainder of
the bone fractured. The wound is to be treated in
the same manner as one after an osteotomy performed
with the chisel,

In what experience I have had with the saw in
tibial curves it has not seemed to me to be as good
an instrument as the osteotome, Itis more difficult
to work, and it takes a much longer time to complete
a section. Thus the time necessary to divide the
neck of the femur varies from five to twenty-five
minutes, and there is no doubt but that the soft parts
are more or less lacerated by the teeth of the instru-
ment. Shrady’s saw may do away with this latter
objection.

A chain-saw has been used to make the section.
Barwell has advocated its use within the past year.

Osteotomy with an Osteotome.—There are two
forms of cutting instruments of the chisel order—one
having both planes gradually sloping down to a
sharp cutting edge, the other made like a carpenter’s
chisel. To the former Macewen has given the name
of osteotome, to distinguish it from the latter, which
is properly a chisel. The osteotome is an instrument
having its two flat surfaces gradually sloping down
to a sharp cutting edge, like a long, slender wedge,
reserabling a knife-blade, being as thin as it ap-
proaches the cutting surface as is safe.

The accompanying cuts (Figs. 2 and 3) represent
two views of an osteotome. They are reduced one
half actual size. Fig. 2 shows the gradual slope of
the flat surfaces, while Fig. 3 represents the latter.
Fig. 4 is a smaller osteotome useful for division of
the fibula and similar bones.
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It should have a temper between that of a cold
chisel and a carpenter’s cutting tool, so that the edge
will not be turned by the hardness of the bone, or so

Fia. 2. Fia. 8. Fia. 4.
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brittle as to chip. It is well always to test the in-
strument on a piece of hard bone, driving it in with
a pretty strong blow with a mallet. If the edge is
neither turned nor nicked, it is of a proper temper.
The cutting edge should be very sharp. It should
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be marked on the flat surface every halfinch from
the edge, in order that the distance that the instru-
ment has penetrated the bone may be known. A
large handle is also of advantage, as it can be grasped
more easily, The best width is half an ineh. It is
well to be provided with three osteotomes of the
same width, but of different thickness, in order that,
if the largest gets wedged, it may be withdrawn and
replaced by the next smaller, to be again replaced
by the third if it be found necessary. I also have
an osteotome of the same shape, but only one quanr-
ter of an inch wide, for section of the fibula or any
small bone.

Most of the osteotomes found in instrument-
stores are not made properly. They have a bulge
just above the cutting edge, like a post-mortem
chisel. In some trials made upon the cadaver with
stich an instrument it was found that the bone was
invariably splintered at richt angles to the line of
desired section, the fracture extending several inches
above or below the instrument. This was due to the
thickness of the chisel just above its cutting edge
acting too much like a wedge. The force required
to drive such an instrument into the bone is much
oreater than with one made with straighter lines,

An instrument properly made can be driven into
the bone without turning from its direction.

The mallet should be made heavier than those
sold in necrosis cases. In fact, a good-sized carpen-
ter’s mallet is the best. A sand pillow, about six by
eicht inches square and three quarters filled with
sand, and covered over with rubber cloth, complete
the special outfit.
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The chisel for performing a cuneiform osteotomy
18 shaped much like a carpenter’s; half an inch is
sufficient for its width., It should taper down more
than the common necrosis chisel, and the beveled
portion should not be too large. It should have a
temper similar to the osteotome,

Osteotomy 1s either linear or cuneiform. The for-
mer 18 performed through a small wound, just large
enough to easily admit the osteotome. The latter
must be done through an open wound, and is there-
fore not subcutaneous.

The limb in either case, if possible, should be ren-
dered bloodless by the use of an Esmarch bandage
or any other method, as, especially in cuneiform sec-
tions, it renders the operation much easier and does
away with the constant use of the sponge.

In regard to the use of Listerism, I am clearly of
the opinion that it affords no additional safety, and
I have long since abandoned its use. The method
of management of the wound will be given in detail
farther on.

Simple Osteotomy.— The patient having been
placed thoroughly under the influence of an anses-
thetic, the limb rendered bloodless if that is pos-
sible, and the point of section decided upon, an in-
cision 18 made with a sharp scalpel immediately
down to the bone. Unless there are special reasons
for so doing, the bone should not be reached by dis-
secting down to it, but a quick, clean cut should be
made. The line of the incision should be parallel
with the line of the fiber of the muscles through
which the wound passes. As a rule, this is parallel
with the long axis of the limb. The place of in-
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cision should be so planned as to avoid any artery
or vein. The length of the wound should be only
sufficient to easily admit the osteotome. This in-
strument is then passed down upon the knife as a
cuide, and, when the former is well down upon the
bone, the latter is withdrawn, and the osteotome is
rotated so as to be at right angles with the long axis
of the bone, and then driven in with pretty firm
blows with the mallet. After each blow the in-
strument 1s moved 1n a direction at right angles to
the long axis of the bone—that is, in the line of the
axis of the instrument—in order to keep it from be-
coming wedged and to change the direction of the cut
in the bone. It is also well, in bones of any width,
to first divide the bone throughout its superficial
surface, and then gradually to work from without
inward through its width. Under no circumstance
should the osteotome be used as a lever, as 1t will
result in breaking the instrument. In some cases the
bone may be divided in a fan-shaped manner by
working in different directions from the point of
first entrance. Divisions should be commenced with
the largest osteotome, if the bone is of any size, as
the femur or tibia, because after a time the instru-
ment becomes wedged and is difficult to work. It
can then be withdrawn and replaced by the next
smaller, this to be again replaced by the third if
necessary. Another reason is, that, by using the lar-
gest first, the eut 1s made more V-shaped. When
the osteotome has penetrated the hard, compact,
bony tissue in the external portion, it will be felt
to work more rapidly. When the external portion
on the opposite side of the bone is reached, it will
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be detected by the resistance in cutting. Then, as
Macewen remarks, the osteotome acts as a probe as
well as cutting imstrument.

During section the wound may be kept damp
with carbolized water, but I do not think it essen-
tial, nor do I place my instruments in any antiseptie
solution before using. When the bone has been
nearly divided, the osteotome is removed and the
section completed by fracturing the remaining por-
tlon, a sponge wet with carbolized water being
first placed over the wound and held firmly in place
to prevent the entrance of air., The bone should
have been sufficiently severed to make the fracture
easy without the use of much force. If, however,
it ecan not be broken without the use of too much
force, the osteotome is re-entered and further section
made. After fracture,the sponge 1s firmly secured
over the wound with a few turns of a bandage, and
then the Esmarch bandage removed. The limb is
then left while the same operation is performed upon
the other side. In case only one limb is to be
operated upon, it is well to let the parts remain at
rest for a few moments until the circulation in the
limb has been re-established. The haemorrhage after
an osteotomy 1s slight. I have never seen enough to
cause any anxiety, although in a few cases there
may be quite a free venous hmmorrhage if the
sponge has been removed too soon. There is, more-
over, more blood oozing from the wound when the
section has been made near the epiphysis of the
tibia or when the bone is superficial. In deep
osteotomies the blood is effused among the muscles,
and does not come out of the wound unless pressed
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out. I have once divided an artery of some size,
to which reference will be made in another place.
Management of the Wound—On removing the
sponge from over the wound, it will be found that
the heemorrhage has almost ceased, but that blood
can be forced up from its deeper portions, or will eon-
tinue to ooze if the bone he superficial. Macewen
has advised that any piece of adipose or cellular
tissue that may protrude from between the lips of
the wound should be removed with a pair of curved
scissors, as 1t will prove a source of irritation and
prevent the closure of the wound by a blood-clot.
Experience has proved that this is an important
point, and, from the neglect of this, failure to obtain
rapid closure of the wound is almost always due.
Macewen dresses the wound on strict Listerian prin-
ciples. I do not think that there is any gain thereby.
The method that has gained excellent results is as
follows: In deep wounds, after removing any piece
of tissue from between the lips of the wound, it may
be washed out with some carbolized water of the
strength of 1 to 40, and, after the parts are well dried,
a strip of adhesive plaster, about half the width of
the length of the wound, and long enough to pass one
quarter of the way around the limb, is applied, pass-
ing over the center of the wound, care being taken
to bring the edges of the incision into perfect coap-
tation, The object in only partially covering the
incision is that, if there is any undue accumulation
of blood, it can find vent through the portions of the
wound not covered by the plaster, and thus prevent
tension of the parts. The limb about the point of
operation is now dusted over with iodoform diluted
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with subnitrate of bismuth, and over this is placed
a small compress of cheese-cloth, two or three
inches square and four or five layers thick. Or a
compress of Lister’s gauze may be used. If it is
possible, a flannel bandage is applied from the ex-
tremity to some distance ahove the point of section,
and over this a plaster-of-Paris bandage (we are con-
sidering osteotoniies below the middle of the thigh).
Before the plaster sets, the deformity should be cor-
rected and held in the proper position until it has
well hardened. I think it is well always to over-
correct a little, for, as the bandage becomes loose,
there is a tendency to lose a little of the correction.
It will be found that, by the addition of some sul-
phate of potash to the water in which the plaster-of-
Paris bandages are soaked, they will harden much
more rapidly.

The bandage on the following day will be found
more or less stained with blood from the oozing that
has taken place, but it is of no consequence, and needs
no attention. On the third day a fenestra should be
cut over the seat of the wound, the compress re-
moved, and the wound examined. An easy way to
remove a small window is to make two cuts with a
saw, at right angles to the long axis of the bone and
about two inches apart, through the plaster, and then
to unite their extremities by cuts with a strong knife,
The square piece can then be lifted out, the flannel
bandage cut, and through this opening the compress
removed and the wound examined. The adhesive
plaster need not be removed. If there is any oozing
from the cut, a fresh piece of compress should be ap-
plied, and the wound examined every day. If itis

3
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dry, a little lint may be placed over it, and no fur-
ther dressing is required.

The result from this way of managing wounds
has been eminently successful., In all but exeeptional
cases the incision has been found united on the third
day, being represented by a mere line. Macewen’s
method aims at union by means of an organized clot.
Of this method he says:" “ During the first twenty-
four hours the dressings ought to be looked at, in
order to detect any appearance of blood-stains, If
a stain of blood shows itself, the dressings must be
removed, If there is no blood-stain during the first
forty-eicht hours, it is unlikely that any will after-
ward appear. . . . The dressings are put on (strict
Lister) in the operating-room, and not touched, unless
blood appears, for a fortnight.”

Again, on page 175, in speaking of the organiza-
tion of a blood-clot, he says: “The ordinary course
which a wound healing by blood-clot takes may be
deseribed as follows: The blood is effused between
the lips of the wound, and forms a clot. During the
first few days a layer of translucent, yellowish mate-
rial is often effused from the surface of the clot. This,
however, is not constant. During the first week the
blood-clot remains soft and moist; then it becomes
opaque round the margins, and by and by dries, the
opacity and dryness gradually extending centripe-
tally.” Closing of a wound by a blood-clot takes
ten or twelve days; by primary union, two or three
days,

With care to remove everything that may pro-
trude from between the lips of the wound, primary

1 % Osteotomy,"” loc. eif.
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union should be obtained in all cases, The simpli-
city with which the plan advocated in these pages
can be carried out is in contrast to that of Macewen,
Since adopting this method, I have performed over
sixty linear osteotomies. In all but three cases the
wound was united on the third day. Failure to ob-
tain primary union was in two cases due to the fact
that the wound was not properly cared for. In the
third no reason can be assigned.

It is evident that the earlier the wound eloses the
less is the liability of any accident, and the closer
will the reparative process in the bone follow the
course of a simple fracture. I believe that the sue-
cess of an osteotomy depends more upon the man-
acgement of the small incision than upon any detail
in the section of the bone, and that the neglect to
remove any tissue that protrudes between the lips of
the incision is the cause above all others of suppura-
tion.

The temperature after an osteotomy seldom rises
above 100° F., and in the majority of cases dees
not get above normal. In a few patients I have
seen a temperature of 102° or 103° F. without any
assignable cause, the wound pursuing a perfectly
normal course. As a rule, however, a registration of
the mercury above 100° after the third day demands
a careful inspection of the wound, as it may denote
suppuration. The temperature in children often
rises rapidly, and has as sudden fall without any
serious import. A temperature of 103° the day after
an osteotomy in an excitable child has been met
with, yet the wound, on inspection, appeared perfect-
ly normal, and primary union was obtained. Again,
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I have seen quite a large abscess in the soft parts, of
which the thermometer gave not the slightest indi-
cation. So the thermometer is not an infallible
guide as to the presence of pus.

The pain after an osteotomy is generally slight. I
have seen a child, two hours after an osteotomy of
both tibia, sitting up in bed and playing with her toys
as though nothing had been done, But, as a rule, a
small dose of some anodyne is required the first night.

The first dressing (plaster splint) can usually be
left on until firm union has taken place and the pa-
tient i1s well enough to be up and about.

Cuneiform Osteotomy.—In anterior curvatures of
the tibia, and in angular deformities of the long
bones, a wedge of bone has often to be removed.
For this purpose a chisel, and not an osteotome, is
used, and the operation is through an open wound.

An Esmarch bandage having been applied, an in-
cision 18 made parallel to the long axis of the limb,
directly down to the bone at the point of greatest
curvature, long enough to give plenty of room,
which will be found, in the deepest portion of the
wound, to be a little longer than the width of the
wedge to be removed. If the bone is covered with
much muscular tissue, the inecision in the skin will
have to be somewhat longer. The periosteum is di-
vided in the same line as the incision in the soft
parts, and is of the same length. Another short in-
cision at right angles to the first at about its middle
1s often an advantage. The periosteum is then sepa-
rated from the bone well down on either side. The
exact size of the wedge to be removed should be ac-
curately ascertained before beginning the operation.
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A ready way is to take a narrow piece of lead and
mold it to the curvature of the bone. This can be
traced upon a piece of paper or card-board, and a
line drawn parallel to it at a distance equal to the
thickness of the bone. By cutting this out yon have
a pattern of the outline of the bone. Now cut this
in two at the point of greatest curvature, and, by
placing one piece over the other until the line of the
upper border is straicht, the amount that one over-
laps the other will represent the size of the wedge to
be removed.
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Figs. 5 and 6 are reduced from the pattern of a
case of anterior curvature of the tibia. Fig. 5 shows
the amount of deformity, and the dotted lines in
Fig. 6 the size of the wedge of bone to be removed,
in order to correct the deformity.

In the beginning a much smaller wedge should
be removed than is required, by cutting with the
flat side of the chisel toward the part of the bone to
be left. This can be increased by chips or shavings
removed alternately from either side, and gradually
increasing in depth. By keeping the chisel inside of
the periosteum, there will be no danger of injuring
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the soft parts on either side of the bone, The apex
of the wedge should extend well into the compact
tissue on the opposite side of the bone. When this
point has been reached and the whole width of the
bone included in the wedge, the section can be com-
pleted by driving an osteofome directly backward
from the apex of the cuneiform section. If the V-
shaped piece has been accurately calculated, the two
opposite surfaces will come into apposition, and the
deformity just corrected. During the operation, care
should be taken to remove all the shavings of bone.
A sponge wet with carbolized water is placed over
the wound and the Esmarch bandage removed. The
heemorrhage from a cuneiform is much greater than
that from a linear osteotomy. After the circulation
has become re-established in the limb the sponge is
removed, and any vessel that may cause trouble se-
cured with carbolized gut. The edges of the perios-
teum are to be approximated with antiseptic liga-
tures. If the bone is subcutaneous, and if 1t 18 pos-
sible, a counter-opening should be made opposite the
apex of the wedge, and carbolized horse-hair passed
from this through the operation wound. The lips of
the wound should then be brought into perfect co-
aptation with carbolized gut, the horse-hair being
brought out at one corner. Over the line of inei-
sion iodoform 1s dusted, and then a small compress
applied suflicient to cover the wound, and over this
again a flannel bandage and plaster-of-Paris splint,
if in a position where such a dressing is applicable.
On the second day a fenestra is to be cut, the com.
press removed, and the horse-hair 1s taken out piece
by piece. This 1s easily done without giving the
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patient any pain. A fresh compress is applied, and
over this a bandage to keep it in place.

The reason why a counter-opening is advocated is
because in a certain class of cases, where the bone is
superficial, on account of the increased amount of
hzemorrhage there 1s liable to be too much tension of
the skin, thus preventing primary union. Before I
adopted this plan I invariably had suppuration, but
since 1ts adoption have secured primary union in
every case,

In correcting after a cuneiform osteotomy great
care should be taken that no portion of tissue gets
between the ends of the bone, Should such an acci-
dent happen, suppuration will be sure to follow.
I think that many cases of suppuration after this
operation are due to this accident.

An argument has been frequently used against
osteotomies, that in performing them compound frac-
tures are produced, and as compound fractures are
exceedingly dangerous, therefore osteotomies are ex-
ceedingly dangerous operations. In only one respect
can an osteotomy be classed with a compound frac-
ture, and that is that in both there is a communica-
tion between the ends of the bone and the air; but
the bone is reached in the former by a clean-cut wound
without any disturbance of the soft parts; in the lat-
ter the wound is a contused and lacerated one, caused
either by the ends of the fractured bone, or by the
violence causing the injury. The danger from a com-
pound fracture is not the simple fact that there is a
communication with the bone, but that the soft parts
are torn and lacerated, and herein arises the danger.
Osteotomy should be classed as simple fracture.



CHAPTER IIL

OSTEOTOMY FOR DEFORMITIES AT THE HIP JOINT.

Deroryrries at the hip joint which may be re-
lieved by an osteotomy may be considered under
four heads, namely :

1. After hip-joint disease.

2. After rheumatism,

3. After unreduced dislocation.

4, After fractures united at an angle.

The great majority of deformities of this joint fol-
low coxalgia. There are but few persons who have
had suppurative disease of this articulation who re-
cover with motion, and many in whom there have
been no signs of abscess, yet the joint remains stiff,
with an amount of flexion and adduection which in-
terferes much with locomotion. Or there may be
some movement, yet, on account of the contraction of
the psoas and iliacus, and the adductors, the limb is
flexed and adducted on the pelvis at an angle too
oreat for easy locomotion. The foot can not be
planted firmly on the ground even with the greatest
latitude of motion at the lower lumbar vertebrae, the
galt being awkward and labored. It becomes a ques-
tion whether by an operation any improvement can
be obtained.
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An anchylosed hip joint, in which the limb is
held in a perfectly straight line with the long axis of
the body, is a useful one for walking or standing,
but is more of a deformity in any other position of
the body than one fixed at a right angle to the pelvis,
In the former case the person can not sit down with
any degree of comfort, or put on his shoes, whereas
in the latter, by the aid of proper orthopedic appli-
ances, not only is the sitting posture comfortable, hut
locomotion can be performed with considerable facili-
ty. It therefore becomes an interesting question at
what angle an anchylosed hip should be placed so
as to be a compromise, as it were, between the two
positions, and give the patient the greatest amount
of use ; that is, easy walking and comfort in the sit.
ting posture. Ithink that an angle of 125° with the
transverse axis of the pelvis when in an erect posi-
tion gives this. It permits of comfortable locomo.
tion, ease in sitting, and ability to put on his shoes.
This, then, taken as a standard, enables us to dis-
cuss the question of correcting any marked deviation
on either side of this line. The angle of deviation
is obtained by standing the patient erect and bring-
ing up the thigh until the lordosis 1s obliterated, or,
in other words, until the pelvis assumes its normal
position.,

The deformity after hip-joint disease is due, first,
to contraction of the psoas and iliacus muscles, caus-
ing flexion and rotation of the limb ; second, to the
action of the adductors, drawing the thigh toward
the median line. This is accompanied or followed
by tilting of the pelvis upward on the diseased side
in order to bring the limb more in a line with the
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long axis of the body, and thus prevent it from cross-
ing over the sound one. It1s a compensatory, not
pathological, position. In the early stage of this af-
fection the apparent shortening is due to this tilt-
ing of the pelvis. Later, in those cases in which
changes take place in the head and acetabulum, there
is actual shortening of the limb.

The absorption more or less of the head of the
femur, and the higher plane occupied by the trochan-
ter, due partly to the above-mentioned change and
partly to elongation of the acetabulum in its upper
or posterior diameter, increases in no small degree
the deformity and the amount of shortening of the
limb,

The difficulty in walking is not due so much to
the shortening and flexion as to the adduection of the
limb, whether the anchylosis be bony or fibrous.
The characteristic awkward gait of a patient who
has recovered from a coxalgia with anchylosis is due
to the tilting upward of the pelvis on the diseased
side. In time other muscles become shortened, and
add another element to the problem of correction.

The muscles chiefly at fault are the psoas and
iliacus, and the adductors; and, even when the de-
formity is corrected by any operation above the in-
sertion of the former, the question still remains, How
can we elongate them? From their origin and inser-
tion being movable, it is impossible to apply any
force in order to lengthen them. When extension is
applied to the thigh the lumbar vertebrz arch for-
ward (lordosis), and when the lordosis is obliterated
the thigh is flexed more or less, being carried forward
by the pelvis,
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In those cases in which anchylosis does not take
place there may be motion in the direction of fur-
ther flexion, but extension beyond a certain point is
llllpl)Eﬁlh]L, and, although the thigh can be brought
down so that tllL foot can be l&l;llltf*(l flat on the
ground, it is not from further extension, but is ac-
complished by bending inward of the lumber spine,
due to the same shortening of the muscles inserted
into the trochanter minor., In this class of cases
walking is almost as difficult as in those where the
joint is fixed.

In cases where suppuration has been extensive
the soft parts about the region of the hip joint are
often infiltrated with cicatricial tissue which hinds
the skin to the bone,

In anchylosis following rheumatic inflammation
the condition of the parts is entirely different; the
head and neck are intact, the bone is not infiltrated
with inflammatory produets of low vitality. It may
be increased in harduess, but the parts retain their
normal relations, the neck is not shortened, the an-
chylosis is usually bony, the soft parts are normal,
and the psoas and iliacus are not as much of an ele-
ment in causing the deformity. It is due more to
position, while in hip-joint disease it is the active
contraction of the muscles that causes the deformity,
In this disease the limb may be fixed in a straight
lIine with the body, a condition very seldom, if ever,
met with after coxalgia.

In rheumatoid arthritis the joint may be sur-
rounded by irregular bony growth, while the bone
itself is very compact and hard, like ivory.

Deformities due to unreduced dislocations are not
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of frequent occurrence. The dislocation may be trau-
matic, or pathological.

The latter may occur during the course of hip-
joint disease, but I do not think that they are as
common as some writers would lead us to suppose.
It may occur during the course of some debilitating
disease, as typhoid fever.,'! I have seen one taking
place upon the dorsum of the ilium during an at
tack of acute polyarticular rheumatism, complicated
with serious heart trouble. Burns® reports a simi-
lar case. In cases of dislocation in hip-joiut disease
the head is often found much altered.

Malpositions of the femur after fracture are some-
times met with, and should be included in this class,

In all of these cases (fracture of the femur ex-
cluded, unless they oceur very high up) one of the
chief obstacles to the correction of the deformity and
causing the difficulty in walking is the contraction
of the adductors. Flexion alone is not the chief
cause of the trouble. It i1s the adduction of the
limb; and, even if the dislocation is reduced, the
muscles carry the limb inward, and must be cut in
order to atford relief.

There 1s a well-grounded opinion among practical
surgeons that any attempt to correct deformities at
the hip joint after suppurative coxalgia, or to regain
motion in this articulation, should not be entertained.
My own experience has been anything but encourag-
ing. Two cases in which I made the attempt resulted
in rekindling a disease in the joints that had shown
no symptom for several years, and which, in one,
ended in the death of the patient.

! Rawdon, “ Liverpool Med.—Chir. Jour.,” 1882, p. 22. #“(Centralbl,,” 1879, p. 691.
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Morton, of Philadelphia, has had a similar unfor-
tunate experience,

The records of many hospital sureeons show simi-
lar results. It is true that in a few cases the opera-
tion of forcibly straightening has been followed hy
success. (Gay reported such a case at the meeting of
the American Medical Association, 1882, in which
the neck was fractured and an improved position
obtained. Mr. Broadhurst' also advocates forcible
straightening, and claims remarkable success. But
the cases are so carelessly reported that it is impos
sible to form any opinion of the results, I am deeid-
edly of the opinion that under no circumstances
should a hip joint that has been the seat of sup-
purative coxalgia be forcibly straichtened, It is a
dangerous operation, and is unwarrantable.

The position of the trochanter on the diseased side
may be taken as an index of the amount of alteration
in the head and neck of the femur. If it is higher
than on the sound side, the position of the foot being
normal, the change must be due, in the vast majori-
ty of cases, to absorption of the head and neck; and
the more the upper border of the trochanter major
is above Nélaton’s line, the more profound must
be the alteration in the upper part of the femur.
Shortening of the limb, that is, the measurement
from the anterior-superior spine of the ilinm to the
internal malleolus is not as reliable a guide as to the
condition of the neck as the position of the trochan-
ter, because the whole limb may be atrophied from
disease without any marked change in the neck.

1% 0On Anchylosis,” London, 1851.
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History.—In 1826, Rhea Barton®' devised and
carried out the following operation for anchylosis
of the hip joint at a right angle subsequent to in-
flammation of that articulation: The patient was
a sailor twenty-one years of age. The limb was
flexed at a right angle, rotated inward, and ad-
ducted. A straight incision was made parallel to
the long axis of the limb at the upper portion of the
thigh, and a short transverse one at the point of in-
tended section. The hone was divided with a nar-
row saw just above the trochanter minor. No ves-
sels were ligated. Primary union was not desired.
The operation was completed in seven minutes.
Passive motion was commenced on the twentieth
day, and repeated at intervals of several days. At
the time of discharge, two months after the opera-
tion, the patient was able to execute “every move-
ment which the limb originally possessed.” e had
a movable joint for six years, when he became dissi-
pated, the new joint gradually became stiff, and at
post - mortem examination the artificial jont was
found anchylosed.’

Rodger,’ in 1830, removed a wedge-shaped piece
of bone above the trochanter minor from a man forty-
seven years of age, for anchylosis of the hip joint, at
a right angle, with marked adduction. Clémot," in
1834, removed a wedge-shaped piece from the femur
of a child four years of age for a deformity follow-
ing hip-joint disease.

1 ¢ North Am. Med. and Surg. Jour,,” 1827, vol. iii, p. 279,
2 ¢ Am. Jour, Med. Sei.,” 1837, vol. xxi, p. 333.

2« N Y. Jour. Med. and Surg.,” 1840, p. 240,

4 « Gaz. Med. de Paris,” 1836, p. 347.
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Maisonneuve ' made a seetion between the tro.
chanters.

Mayer first proposed an osteotomy for old dislo-
eation, and Broadhurst, in 1862, divided the neck of
the femur for anchylosis with deformity following
hip-joint disease.” All of these operations were made
through an open wound, and the section made with
a saw.

In 1862 Dr. Lewis A. Sayre ® made a section of the
femur just above the trochanter minor and removed a
“ semicircular piece of bone with its eoncavity down-
ward” and rounded off the upper portion of the
lower fragment so as to be received into this cup-
shaped depression, and thus aid in establishing an
artificial joint. The first patient operated upon in
this manner is reported “cured” with a movable
joint at the point of operation. He repeated the
same operation later upon another patient, but she
died of tuberculosis before a sufficient time had
elapsed to establish good and wuseful motion. In
both of these cases there was necrosis of a portion of
the bone: in the first, two pieces that “seem to be
exfoliated from the lower fragment”; in the second,
“two pieces about the size of a pin’s head.” In the
last case, at post-mortem examination the structures
of a new joint are reported to have heen found. (Fig.
7 shows the line of Sayre’s section.)

Walter* repeated Sayre’s operation for anchylosis
of both hip joints. After considerable suppuration,

1 % Gaz. Med. de Paris,”" 1847, p. 935,

2 “ Lancet,” 1862, vol. i, p. 326.

34 N. Y. Med. Jour.,” January, 1869, p. 337.
4 % Arch, Clin, Surg.,” August, 1876, p. 60,
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the patient is reported as having only limited motion
at the new articulation, with a history of a tendeney
to become stiff.

In 1863 Weinlechner performed a section through
the neck with a chisel. Langen-
beck, in 1852, corrected deform-
ities in the hip jomt by divid-
ing the bone with a narrow saw,
passed into the bone through a
small perforation made with a
drill. Suppuration followed in
all the cases operated on. Mr,
Adams, iIn 1869, first divided
the neck of the femur through
a small wound, and gave to the
operation the name of subcuta-
neous osteotomy. Since that
date sections of the femur for
deformity have been performed
Fio. 7.—fayre'sline of see- Ty gurgeons both on the conti-

nent and in this country.

Volkmann' removed a wedge-shaped piece of
bone from below the trochanter major in order to
correct the adduction in bony anchylosis (Fig. 8).
Later * he substituted an excision of the joint with
a chisel and gouge, a linear osteotomy being first
performed, and then the head and neck removed in
small pieces. He reports six patients operated upon
with good results in regard to the re-establishment
at the new articulation.

The three points at which section has been made

V& Centralbl. fiir Chirurg.,” 1874, No. 1, p. 1.
2 “ Centralbl. fiir Chirurg., 1880, No. 5.
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on the femur are through the mneck, between the
trochanters, and below the trochanter minor,

Maisonneuve, in 1847, divided the neck of the
femur through an open wound,’ and Weinlechner
in 1863. But to Mr. Adams is
due the credit of devising an ope-
ration through a very small wound
and reducing the risks of suppu-
ration to a minimum. The instru-
ments used were a long tenotomy-
knife and a very small saw * (I'ig.
1), three eighths of an inch wide,
with a cutting edge one inch and
a half in length, at the end of a
slender shank three inches long.
The details of the operation are
as follows: The tenotomy-knife
is entered a little above the top
of the great trochanter and car-
ried straight down to the neck of the thigh-bone.
The muscles are divided and the capsular ligament
freely opened. Withdrawing the knife, the small
saw 1s carried along the track made straight down
to the bone, which is then divided from before
backward, and at right angles to the long axis of
the neck.

After the division is completed (Fig. 9), those
muscles that prevent the limb being brought into
the desired position are divided and the Iimb put up
in a straicht position. He simply covers the wound
with a compress held in position by a piece of ad-
hesive plaster.

Fie. 8.—Volkmann'zs line
of section,

1% Gaz. de Hop,,” 1849, p. 64,
4
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Golding-Bird substituted a chisel for the saw.'

Stokes* divided the neck with an osteotome in
Adams’s line.

Operations between the trochanters have been
performed by Barton and Maisonneuve and Sayre
through an open wound, division of the bone being
made with a saw. Later, sections have been made
through a small wound with the osteotome. But few
cases have been reported. The
operation is performed like any
simple osteotomy. Cuneiform
section between the trochanters
has been more frequently per-
formed.  They seem to be
adapted to those cases of
marked adduction,

Mr. Barwell® divided the
femur just above the trochanter
minor with a chain-saw, and a
strict antiseptic method, arcu-
ing that a section below the
trochanter minor would pro-
duce too much shortening,
equal in amount to the distance
from the head to the point below the trochanter—
from two to three inches. The wound healed by
first intention; a firm union was established in
thirty-three days.

Mr. Gant * made a section with an osteotome of

]

Fic. 9.—Adams's line of
section.

1 & Guy's Hospital Report,” 1877, p. 278.

2 & Brit. Med, Jour.,” April 8, 1882, p. 505.
8 % Brit. Med. Jour.,” May 28, 1880, p. 812.
4 ¥ Lancet,” December, 1872, p. 881,
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the shaft of the femur below the trochanter minor
for deformity at the hip joint (Fie. 10). He advo-
cated it for anatomical reasons: that the resistance
of the psoas and iliacus was set free, and on the
pathological grounds in that the section was made
through healthy bone, or rather at a greater dis-
tance from the point of disease after coxalgia, and
thus the operation was not as
liable to rekindle the joint
trouble,

Lately, Dr. Stephen Smith'
performed the following opera-
tion for anchylosis of the hip-
joint at a right angle: With a
Shrady’s saw he made two par-
tial sections of the femur just
below the trochanter minor—
one from its posterior and one
from 1its anterior aspect — half
an inch apart, and then fractur-
ing the intervening portion of
bone, thus making a half tenon Fis. 10.—Gant’s line of sec-
and mortise, the object being HoE
to prevent any tendency to displacement of lower
fragment so as to endanger non-union. After placing
the bone in position, the two fragments would as-
sume the relations exhibited in Fig. 11,

The patient recovered after evacuation of a large
abscess, extending from the point of operation nearly
down to the knee,

Adams’s operation can only be performed when
the neck of the bone is present. It is therefore only

1 ¢ Med. Record,” Jone 2, 1888, p. 589,
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applicable to cases of anchylosis following rheuma-
tism, and possibly those cases of recovery from hip

Fra. 11. — Bmith's line of
section.

joint disease in which there has
been but slight destruction of
these parts with bony anchylo-
sis. But it is a serious question
whether cases of deformity after
suppurative coxalgia should ever
be submitted to the operation,
In the vast majority of cases the
section would be through bone
infiltrated with inflammatory
products of low vitality. The
incision, to gain access to the
neck, would frequently have to
be made through tissue that had
been riddled with abscesses, and
with the skin often bound down
to the bone, and even after a see-
tion it would be very difficult to
bring the limb down. Adams’s
operation 1is not applicable to
cases where the psoas and the
iliacus are greatly shortened, and
this occurs more often after hip-
joint disease than after anchylosis
following any other condition.
Cases of unreduced traumatic
dislocation offer a much better
chance, In regard to the class of

cases that are suited to the operation, Mr. Adams
justly states “ that those cases are best adapted to this
operation in which there is but slight destruction of
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the head and neck, and in which there is bony an-
chylosis, and that cases of anchylosis after rheumatic
inflammation are the most favorable; those after sup-
purative coxalgia the least so.”

In regard to operations between the trochanters
the section is made farther away from the seat of
disease in cases of deformity after suppurative coxal-
gia, and it also permits of a wedge-shaped piece of
bone to be removed, 1f so desired, in cases of marked
adduction, Yet, as the point of division is above the
insertion of the psoas and iliacus, there 1s a doubt
whether the deformity is as easily overcome as in
section below that point. If the object of an opera-
tion is to obtain useful motion in addition to the
correction of the deformity, there is no question but
that the nearer the division is made to the true axis
of motion the better. But useful motion after an
osteotomy, be it linear, cuneiform, or elliptic, is rarely
obtained, no matter where the section 1s made. Mo-
tion has been obtained in some cases, but they are
exceptional. I do not think that an inter-trochan-
teric operation is the best for deformity after joint
disease. It is too near the point of old disease, and
it does not free the muscles inserted into the trochan-
ter minor. It is, however, a good operation when
the hone is healthy ; the operation below the trochan-
ter minor is the one to perform after hip-joint dis-
ease. Mr. Gant' thus very conecisely states the ques-
tion when section should be performed below and
when above the trochanter minor.

1. “When in consequence of continued disease of
the hip joint the head of the femur has disappeared,

1 ¢ Brit. Med. Jour.,”” October 18, 1879, p. 606,
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leaving only a stunted nodule of bone, representing
the neck above the trochanter, 1n such a case the
operation of section in the femoral neck can not be
performed, there being no neck to divide. This ad-
vanced degree of destruction may be ascertained by
careful measurement of the femur compared with the
other. Even when supra-trochanteric section is prae-
ticable the state of the neck may render this opera-
tion abortive. The seat of the operation will be n
an almost carious portion of bone which is unfit to
yield a fibrous union, or possibly atrophy or ne-
crosis of the upper portion of the neck may ensue
by cutting off vascular supply from bone already
devitalized.

2. “ Another class of cases inappropriate for
Adams’s operation is when, the anchylosis having re-
sulted from rheumatic arthritis, there is an exuberant
deposit of new bone, forming hard nodules or spicu-
lse around the femoral neck, itself entire. The thick-
ening and induration existing will resist any justifi.
able attempts to divide the bone in this situation.”

In cases, however, of deformity after acute trau-
matic inflammation of the hip, a high section is justi-

fiable.

STATISTICS,

Sections through the Neck (68 cases).—In 17 the
deformity was due to rheumatism; in 27 it followed
hip-joint disease; in 7 to unreduced dislocations, path-
ological and traumatic; in 1 to osteo-myelitis of the
femur ; and in 16 no cause was assigned. In 3 of the
patients both hips were anchylosed. The bone was
divided with a saw in 40 cases, in 15 with an osteo-
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tome, and in 12 the instrument is not mentioned, In
13 cases, suppuration followed the operation. In 8—
Golding-Bird," Croft,’ Servais, Billroth,' Willetts,’
Adams,” Holmes,” a case mentioned by Wharton®
and Shaffer "—it was excessive. In 3—Maunder® 2
cases, Adams "—it was slight, and in one Hutchinson *
an abscess formed at the seat of section, but not con-
nected with the bone four months after the opera-
tion. In three cases there was more or less necrosis
following the operation (Golding-Bird, Servais, and
Billroth).

Six deaths have been reported: One by Croft,
from pywemia, due to extensive suppuration and ca-
ries of the head of the femur. The deformity was
due to hip-joint disease. One by Billroth, from pyze-
mia, four months after the operation, the deformity
following hip-joint disease. One by Willetts, where
extensive suppuration and caries of the head followed
the section, and for which amputation at the hip joint
was performed, the patient dying within twenty-four
hours. One by Adams, eigcht months later, from tu-
berculosis.  One by Holmes, from exhaustion due to
long and extensive suppuration. And one by Shaffer,
from relapse of the joint disease, followed by exten-
sive suppuration and death, two years and a half after
the operation. A percentage of 882 4. It should
be stated, however, in justice to the last operator,

1 # Guy's Hozp. Rep,,” N. 8, vol. xxii, p. 275.

2 Adams, * Trans. Med. Chir. Soc.,” vol. Ix, p. 1.

8 & Rev, de Chir.,” Dec., 1881, p. 1043. 4 Langenbeck®s “ Arehiv.,” vol. xviii
5 Adams's Table, loc, cit. & Loc. cit. " * Lancet,” Oct. 14, 1876, p. 535.
84 Am, Jour. Med. Sci.,” April, 1883, p. 101.

9 % Annals Anat. and Surg.,” Dec,, 1883, p. 243.

0 Lancet,” March 25, 1876, p. 476. '' Adams’s Table, loe. cit.
12 ¢ Prit. Med Jour.,” March 4, 1882, p. 208,
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that, had he been permitted to excise the joint after
suppuration had taken place, the fatal result might
not have followed.

In those patients in whom recovery took place
bony union was reported in fifteen cases. Fifteen
are reported to have some motion at the point of
section at the time of dismissal, Nineteen were dis-
charged cured, one improved, one with limb flexed
at angle of 150° and in four the deformity after a
time returned.

In regard to motion, in the majority of the cases
it was only slicht. In two patients of Lund’s, in whom
there had existed anchylosis of both hip joints, free
motion is reported in one, fourteen and sixteen
months, the other six and nine months after the
operation, the section of the two limbs having been
performed at different dates. In Sands’s case fair mo-
tion was obtained, and, I am informed, lasted for sev-
eral years, but the false joint gradually became stiff
and firmly anchylosed. In the remaining cases the
motion was in time lost and the limbs became stiff,

The deformity in sixty-one cases consisted of
flexion and adduction, and in seven limbs the anchy-
losis was in a straight position.

Sections below the Neck (Linear), 64 cases.—The
deformity was due to hip-joint disease in 39 cases;
to abscess of the hip joint after confinement, 1;
rheumatism, 2; to injury, 1; in 21 cases the cause was
not mentioned.

The section was made between the trochanters in
10; below, in 52; in 2 cases the point of operation
is not mentioned. Only 11 operations were per-
formed under strict antiseptic methods (Lister).
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The result was:

Cured with firm anchylosis. ... . b2
Cuored with motion.......... b
Result not satisfactory............ 1
N P (o o e el L Ll el
Y1 R e P R e e e R R S e G

s e s A e e L R A G4

The cause of death was, one reported by Borchers'
due to relapse of the joint disease; one by Billroth,
from extensive suppuration nine weeks after the op-
eration ; one by Billroth,’ py®mia, seventh day; one
by Bryant,' from pymmia, thirty-six days after an op-
eration for deformity of both hip joints, due to exten-
sive suppuration from bed-sores; one by Porter,” from

exhaustion due to suppuration above the point ﬂf
operation four months later, and one by Margary,®
from collapse on the day of the operation after a
Volkmann cuneiform and linear osteotomy of the
tibia—a mortality of 9'37 + per cent.

Suppuration is reported to have occurred in 12
cases: Borchers,” Stephen Smith,” Hamilton,® Maun-
der,” two cases; Rodgers" Maisonneuy e,” Billroth,”
Porter," Margary,” Croft,* Moore."

14 Med, Record,” May 19, 1883, p. 541.

% Arch, fiir klin. Chirurg.,” 1882, p. 60.

3 % Chirurg, Klin. Wien.,” 1871-76, p. 543.

4 « Lancet, " Dec. 22, 1877, p. 917.

b % Boston Med. and Surg. Jour.,” April 18, 1878, p. 505.

§ % L'0stéotomie,” Campenon.

1 Loe. eil. 8 “Med. Record,” June 2, 1883, p. 589.

% Ohio Med. Recorder,” Aug., 1877, p. 97.

10 % Trans. Clin, Soc,,” London, vol. ix, p. 160,

N %New York Med. and Surg. Jour.,” 1840, vol. ii, p. 238.

12 % Gaz. Med. de Paris,” 1847, p. 935. 13 & Ziiricher Berichter,” =, 552,
U Lic cit. 15 & 1'"0stéotomie,” Campenon.

18 % Trans. Clin. oc.,” London, 1877, p. 93.
11 “Trans, Am. Surg, Association,” vol. i, p. 111,
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In Hamilton’s, Rodgers’s, Maisonneuve’s, and
Moore’s cases, the operation was performed through
a large wound, and before the subcutaneous method
was adopted. In three patients there existed anchy-
losis of both hips. (Bryant, Ashhurst, and IHutchi-
son, of Brooklyn.)

Cuneiform Sections—Of these, 35 cases have been
collected. Of these, in 27 the section was made be-
tween the trochanters; in 5 the section was made be-
low the trochanter minor; in 3 the location was not
stated—385. Of these, 28 recovered and 5 died. In
1 the result is not stated, and 1 is reported some
years later as being in ne better condition than be-
fore the operation,

In 9 cases suppuration is reported to have taken
place, and in 22 no information is given with regard
to this point. In 3, more or less necrosis is men-
tioned,

The cause of death was as follows: One reported
by Weber, from Bright’s disease; one by Ders,®
from exhaustive and excessive suppuration; one by
Knorr,” from amyloid degeneration; one by Sayre,’
from tuberculosis; and one by Lesrink,® from em-
bolism—a mortality of 14-31.

There are reported 3 cases cured with motion;
91 cured, 1 improved, and 2 cured with anchy:-
losis in a straight line. Three cases, from their
subsequent history, can not be put down as suc
cessful.

Taking the whole number of cases analyzed of

! Rosmanit’s Statistics, loc. cif. ? Rosmanit's Statistics.
 Langenbeck’s “ Arch.,” Bd. v,, 8, 479,

4 “New York. Med. Jour.,”” January, 1869, p. 348,

5 Rosmanit’s Statistics, loc. eil.
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osteotomy about the upper end of the femur, we
find :

Cuared. Died, Fallures,
68 sections through the neck. .............. i 6 i
64 sections below the trochanters (linear).... o4 G 4
85 sections, cuneiform. ........ .. iiienienn 28 1 2
167 158 17 12

giving a mortality of 10-18.

It is also found that, of the fatal cases, twelve
occurred prior to 1877, and only five after that date,
the cases being very nearly equal in number in these
two periods.

I think, therefore, that these tables taken alone
are misleading in regard to the death-rate, which they
make to appear much higher than it really is under
the present method of management of wounds, It
would appear that the fatal cases were most numer-
ous in the earlier history of the operation, before ex-
perience had demonstrated what class of cases were
proper ones for operation. For instance, in the fatal
case of Mr. Croft, Mr. Adams, although at the time
advising the operation, states later that his opinion
was wrong. Other cases of deformity after hip-joint
disease were subjected to an operation at too early
a date after the acute symptoms had subsided, or
the section was made too high. Another cause of
the increased mortality was the improper method of
operation.

Many of the earlier sections were performed
through large wounds, and extensive dissections
were often made to reach the bone. Osteotomy,
as well as other operations which have suddenly
become popularized, as it were, has suffered from
a want of a clear understanding of the cases
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suited for section and the faulty methods adopted,
and the earlier operations have always contrib-
uted the greatest number of fatal and unrelieved
cases.

In regard to the question, What operation should
be performed ? as mentioned before, cases of deformi-
ties following coxalgia are the most unfavorable for
section through the neck, and, as a rule, the more
severe the joint trouble has been, the farther from
the articulation should the section be made. The ex-
istence of a neck is an absolute necessity in Adams’s
operation. The amount of real shortening is an index
of the extent of its destruction in all cases, disloca-
tions being excluded. It should also not be for-
cotten that in this class of cases an Adams may
fail to correct, or the deformity may return. This
has happened in at least four patients, and a sec-
tion below the trochanter minor had to be per-
formed.

Whether an operation above or helow the tro-
chanter minor will be the best, depends upon the
amount of shortening of the muscles inserted at that
point, and the extent of the disease that has existed
in the hip joint. If there is marked contraction, a
section above the trochanter minor will not, as a
rule, correct the deformity.

Whether a simple or cuneiform osteotomy should
be performed is, in my opinion, of little moment. The
latter has been advocated in deformities accompanied
by marked adduction of the limb. I think that a
linear section will accomplish as much as a cuneiform.
There will, of course, be a larger gap to be filled with
new bone on the inner side than where a wedge of



.

DEFORMITIES AT THE HIP JOINT, 51

bone has been removed. Theoretically, the latter
may appear to be the better plan, but practically it
makes no difference. The length of the incision, and
the fact that a cuneiform osteotomy must be made
through a large wound, does not add to the risk,
provided the wound is treated properly.

A division of the femur performed after the
method advocated by Dr. Stephen Smith has no
advantage, I think, over a simple osteotomy. The
tendency for the lower fragment to slip is not great;
at least there has been no record, except in one case,
of such an accident, which the tenon and mortise
plan did not prevent in the case reported.

The operation has the theoretical objection of
causing greater disturbance of the soft parts, and
makes two partial sections of the bone, The abscess
complicating the case should be attributed not to the
operation, but to the lack of drainage.

Volkmann’s excision of the hip joint by means
of a chisel, as a substitute for “ osteotomacia-subtro-
chanterica,” has had but few advocates, both on ac-
count of the difficulty and tediousness of the opera-
tion, and the fact that but few cases are appropriate
for the operation. The object aimed at is to obtain
a movable articulation.

The question when an osteotomy should be per-
formed is one not easy to answer. The liability of
strumous joints to take on a new inflammatory ac-
tion, from apparently slight injury, even some time
after all symptoms of former trouble have disap-
peared, would indicate that some months should
elapse after a “cure” before an attempt should be
made to correct any malposition. Any pain about



59 OSTEOTOXMY.

the articulation should be a counter-indication against
an operation.

There have been but two recorded post-mor-
tem examinations after an osteotomy at the upper
end of the femur, one by Dr. E. M. Moore, of Roch-
ester, and one by Dr. H. R. Wharton, of Philadel-
phia.

Dr. Wharton’s case oceurred in a patient nine
years of age, who had suffered from hip-joint disease,
and had recovered with the limb flexed at a right
angle, with rotation outward and adduction. On No-
vember 25, 1882, Dr. H. R. Wharton made a subcu-
taneous section of the right femur below the lesser
trochanter with a saw, which allowed the limb to be
brought down into a good position; the usual dress-
ings were applied, and in March, 1880, the patient
was walking about the ward with the aid of a high
shoe.! Some months later a swelling was noticed in
the neichborhood of the great trochanter; this proved
to be an abscess and was opened. From this time
the patient grew rapidly worse, and finally died, Au-
cust 15, 1883, from exhaustion. The fatal issue had
no connection with the operation, but was due to a
fall.

The specimen consists of the head, neck, and a
portion of the shaft of the femur (Plates I and II).
The head is denuded of cartilage, but otherwise does
not show evidence of much disease. The section
was made from a point midway between the tro-
chanter major and minor downward and inward
(d ¢, Plate TI), so that the separation took place, as
nearly as can be judged, in a line from this point

'% Am, Jour, Med. Sei.,” July, 1883, p. 103,



PLATE 1.

Dy, H. K. Wharton's cnse—the parts after an intertrochanteric operation, anterior
view.









PLATE II.

Dr. . . Wharton's eage—the parts after an intertrochanterie operation, lateral
view.
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through the middle of the trochanter minor, There
had been a sliding inward of the lower fragment,
which has left a corresponding portion of the cut
surface on the upper fragment 4 (Plate I), and also
seen at & (Plate II), and a twisting outward on its
longitudinal axis. The sloping projection («, Plate T)
is not due entirely to the displacement inward of the
lower fragment, but in part to the rotation men.
tioned above. As the femur is much shorter in its
antero-posterior than in its lateral diameter at this
point, there would naturally be some projection
when the lower portion was rotated outward to
overcome the malposition due to the disease, From
an examination of the cut, 1t is evident that the de.
formity has been corrected. The nature and amount
of the correction are seen in Plate II. At the time
of the operation there was left a V-shaped gap on
the anterior aspect of the femur at the point of
section; this has been filled up by new hone (@ «,
Plate IT). It will be noticed that the outer line of
the bone slopes inward, due to the sliding in this di-
rection,

A careful study of this specimen shows the nature
of the deformity after an osteotomy ; it also shows
how little is the shortening due to the operation.
The displacement inward may have been due to the
fact that the attachment of the psoas and iliacus
were not entirely freed because the section was not
made below the trochanter minor, but through it,
and these muscles had drawn the lower fragment in-
ward. :

Dr. Moore’s patient was an adult, in whom there
existed a dislocation of the head of the femur on to
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the ilium, just above the upper portion of the lip of
the acetabulum. The dislocation was primarily back-
ward on to the dorsum ilii, but by manipulation it
had been thrown into the position mentioned above,
with the head forward, just behind the anterior-
superior spine of the ilium (&, Plate IV), and all at-
tempts to dislodge it from this position failed. The
foot pointed directly outward, at right angles to its
normal position, and the limb was hyperextended, so
that walking was extremely difficult. There was
shortening of two inches and a half. An attempt was
made to divide with a tenotome the bands that were
supposed to prevent reduction, but the knife encoun-
tered bone that seemed to surround the head and
hold it in its abnormal position. An inecision was
then made down upon the inter-trochanteric portion
of the femur on its lateral aspect, and the bone
divided with a metacarpal saw above the trochanter
minor. After section, the limb was rotated inward,
so as to bring the foot into its normal position,
and extension by means of a weight of fifteen
pounds applied, the object being to obtain a joint
at the point of section. Passive motion was com-
menced early, but, notwithstanding persistent efforts,
bony union was established, the shortening of the
limb being reduced from two inches and a half to
one inch. There was considerable suppuration, last-
ing some months, but finally ceased under the use of
antisyphilitic treatment, the patient exhibiting a
specific eruption. For some time he was able to get
about comfortably with the aid of a cane. He died
two years later from phthisis. Plates III and IV are
from photographs of the specimen kindly furnished
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Dr. E. M. Moore's case—the parts after an intertrochanteric aperation, anterior view.
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by Dr. Moore. Plate III is an anterior and Plate IV
a lateral view of the specimen.

The head is dislocated and is seen (o, Plate 1V)
just behind the anterior-superior spine; the trochan-
ter, covered in this situation with a shell of new
bone, is posterior (£). The section was made mid-
way between the trochanters, in a direction from
without inward and a little downward, to a point
just above the trochanter minor. The head is per-
fectly healthy. It is held firmly in its new position
by a deposit of new bone (4, Plates III and IV'), which
covers 1t, except at one point («, Plates III and IV)
and the upper portion of the trochanter, and is con-
tinuous anteriorly below with the mass of new bone
below the head, to be presently deseribed, while above
and in front of the head it is blended with the ilium
(g, Plates III and IV). There is an enormous mass
of bone, irregular in shape and perforated by many
foramina, which springs from the anterior portion
of the shaft from a point one inch and a half below the
level of the trochanter minor (¢, Plate I'V) and extends
upward and forward to a point on the ilium just
below the situation of the head, where it is blended
with the shell of bone covering the head (¢, Plate I'V).
This mass 1s six inches and a half long, and is not inti-
mately connected to the new bone forming the bond
of union between the two fracments. A large opening
is seen at ¢ (Plates IIT and IV), at the bottom of which
18 seen the cut surface of the inferior fragment. The
head is not directly united to the pelvis, but it is held
by the new bone thrown out around it, the neck and
trochanter major. This new bone is attached to the
pelves at ¢ (Plate IIT). The new formation uniting

e}
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the two fragments is one and a half inches long. It
springs from the periphery of the lower fragment,
and from the shaft immediately below it (4, Plate
IV), leaving the upper extremity of the cut surface
free. A little above this point it i1s compact, and
at the point of attachment to the superior portion is
blended with the shell of bone covering the head.
The new bone by which the shaft has been length-
ened is shown (¢4, Plate IV). The acetabulum is per-
fectly normal (%, Plate III).

This case is remarkable in many respects, wheth.
er the dislocation, the enormous growth of bone, or
the amount to which the shortening has been reduced
is considered. The practical question is whether, in
such cases, a lengthening of the limb is possible, and
if so, what is the best method of accomplishing this

end ?
The gt'nwth of bone about the head and neck

was entirely independent of the operation, and exist-
ed at the time of its performance. The outgrowth,
from a point below the level of the trochanter minor
and extending upward in front of the femur, to be
attached to the ilium, eould not have existed at the
time of the section, otherwise the position of the
limb could not have been improved. It would seem
probable, as Dr. Moore suggests, that in some indi-
viduals there is a predisposition for the growth of
stalactites about the hip joint, and that this abnormal
development of bone about these parts in the patient
from whom the specimen was taken may be attrib-
uted to this predisposition. Whether the presence
of a specific taint had anything to do with its produc-
tion is an interesting question, but one which can not
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be solved, I do, however, think that, given the pre.
disposition to exuberant bony formation, the persist-
ent use of passive motion, in order to prevent hony
union between the fragments, kept up an irritation of
the parts which in this individual contributed to the
development of bone in its abnormal position, and to
the extent in which it was found, The limb, after
consolidation, was adducted to a considerable degree,
and could not have been as useful as one in a
straight line or slightly abducted.

The ultimate results of all attempts to obtain a
false joint at the point of section have not been very
encouraging, as none have been followed by perma-
nent success. In Barton’s case,section between the
trochanters, in which the operation was performed
with this end in view, the patient had useful motion
fur six years, He then became dissipated, and the
joint gradually became stiff, and, at post-mortem ex-
amination two years later, was found to be anchylosed.
In Dr. Sands’s case' (Adams) the patient for a time
(two years) had a fair amount of motion, He then be-
came dissipated, and the false joint gradually became
stiff. Two cases are reported by Lund. There is no
history beyond sixteen months, In two other cases
(Sayre’s) of cuneiform osteotomy one patient is re-
ported to have had a considerable amount of motion
at the time of dismissal, but later report® is to the
effect that suppuration had taken place and termi-
nated in immobility at the point of section. In the
other case the patient died at the end of six months,
and a false joint was demonstrated. There were,

14 New York Med. Jour.,” vol. xviii, p. 609,
% # Med, Ree,” 1878, p. 174. :
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however, necrotic changes taking place in the bone
about the new articulation,

It would seem that the difficulties attending the
formation of a false joint are great, and, even if one is
obtained, it is a question whether it is of any real ad-
vantage to the patient. I do not think that a false
point of motion at the upper end of the femur is an
advantage. In this connection Dr. Sands expresses
the following opinion: “The question whether opera-
tion of this character may be expected to result in
the formation of an artificial joint is not, in my
judgment, a very important one. If the affected
limb can be restored to its mormal position and
to mearly its normal length, anchylosis will be
found, I think, to afford greater security than the
best false joint, and to offer no serious obstacle to
locomotion,”

It would appear that, in those cases in which mo-
tion at the point of section persisted for some time,
it was more of a hindrance to locomotion than an
anchylosed limb. Further, from the fact that the
tendency is toward a final anchylosis, 1t would seem
that the time lost in the attempt, and the necessary
suffering in trying to prevent the limb becoming
stiff, were worse than useless,

The ultimate result of osteotomy in the upper
portion of the femur as to the use of the limb 1s ex-
cellent.

In forming an opinion in regard to the advisability
in any case of performing an osteotomy, the amount
of adduction should be considered more than the flex-
ion. I think that we are apt to look more at the
latter while the former condition is the main hin-
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drance to easy locomotion, I think that a moderately
flexed limb, with much adduection, is more of a real
deformity than one flexed to a much greater degree
without adduction,

Case II illustrates this point. The actual short-
ening was one inch, the real shortening (and by
that I mean the {llﬁtance of the foot from t]u_ or ound
while walking) was more than two inches, ’f]1~:=~ tilting
of the pelvis on account of the adduction causing the
additional amount of shortening.

There is still another class of cases of deformity
after hip-joint disease in which an osteotomy may be
performed with advantage. I refer to cases of marked
flexion and adduction of the thigh due to shortening
of the psoas and 1liacus, and the adductors in which
further flexion is possible, but extension beyond a
point can not be obtained. There is no doubt but
that quite a number of cases belong to this category.
Some of them can certainly be relieved by exten-
sion upon an inclined plane, or by a tenotomy the
adductors can be freed, but I am satisfied that all cases
can not be relieved by this method. I have failed in
some cases. Among the poor it is impossible to carry
out with any degree of satisfaction the necessary
treatment. In these cases a section below the tro-
chanter minor is justifiable. It certainly can not be
attended with much if any danger, and, although it
will add a little to the real shortening, it will in-
crease the apparent length of the limb and allow
the patient to plant the foot firmly on the ground
without any great amount of arching forward of the
lumbar vertebrze (lordosis). I have never operated
upon such a case, but can see no possible objection
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to it, and would certainly do so did an opportunity
offer.

On the management of the limb after the seec-
tion depends the success of the operation. Various
methods have been adopted, as extension, putting
the whole limb up in plaster-of-Paris, a long splint,
ete. I think that extension and a long splint extend-
ing from the axilla to the foot, with an angle oppo-
sit2 the point of section, so that the limb may be held
in a slightly abducted position, is by far the best,
and plaster-of-Paris the worst dressing that can be
used. With the latter, displacement of the lower
fragment is liable to occur, and the pelvis to become
twisted, and there is no opportunity to rectify any
malposition. The casereported by Dr. E. M. Moore*
demonstrates the advantage of extension in these
cases. I have in a recent case adapted this plan of
treatment, and have reduced the amount of shorten-
ing to a considerable degree,

ACCIDENTS,

Except suppuration and neerosis, but few acei-
dents have been reported.

Haemorrhace, as a rule, is slight, and even in
those sections that have been made through a large
wound it was seldom that a ligature was required.

In two cases serious consequences followed from
pressure on the femoral vessels,

Post® mentioned a case in which he had made a
section of the femur just below the trochanter minor

1% Trans, Am. Surec. Assoc,” vol. i, 1883, p. 111.
? Report of * Trans, N. Y, Surg. Soc.,” ® Annals of Anat. and Surg.,” Janu-
ary, 1883, p. 30.
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through a large wound. The limb became gangren-
ous and the patient died. At the antopsy it was
found that the great vessels had become caught over
the upper fragment of the bone, and in that manner
the circulation in the limb had been impeded.
Servais’ reports the case of a man, twenty-three
years of age, on whom he had performed an Adams’s
operation. No accident occurred at the time, but on
the twentieth day profuse hmmorrhage took place
from the femoral artery or one of its large branches,
due to pressure of one of the fragments. The femoral
was ligated and recovery took place. Maisonneuve
1s reported to have divided the sciatic nerve during
an operation of section between the trochanters,
Operations upon the femur for the correction of
deformities after fracture have, until within the last
ten years, been attended with great danger and a
high rate of mortality. Fractures of the femur are
more apt to be oblique than are similar injuries of
the bones of the leg, and, when vicious union oceurs,
the deformity is due not only to bending at the seat of
fracture, but there is a much greater amount of short-
ening, due to overriding of the fragments, than after
similar injuries to the tibia. They are therefore not
as easily corrected, and a more severe operation is nec-
essary. Out of twenty-five cases, in nine the ends of
the bones were resected after a simple division; of
these, suppuration is reported to have occurred in
seven. Four patients died—three from pywmmia, one
from shock after an amputation of the limb, and five
recovered. In seven a wedge-shaped piece of hone
was removed at the seat of fracture; of these, suppu-

1 % Rev. de Chir.,” December, 1881, p. 1043,
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ration teok place in three limbs; two patients died
—one from pywzmia and one from exhaustion, and
five recovered. In nine a simple section was made.
Two cases of suppuration are reported ; two died—
one from pywemia, and one from shock twenty-four
hours after the operation, making s total of twelve
cases in which suppuration occurred, eight deaths
and seventeen recoveries—a mortality of 32 per cent.
In one case, where there was much overriding of the
fragments, Fitzgerald* divided the callus longitudinal-
ly with an osteotome, and then, by applying extension,
brought the lower fragment down and corrected the
shortening. In some cases great extending power
has been applied by means of pulleys; it is not, how-
ever, unattended with danger. Horner,® after ex-
cising the ends of the fragment, brought the lower
fragment down by means of compound pulleys. He
accomplished his purpose, but gangrene of the limh
set in, and the patient died on the fourth day. The
greatest mortality occurrzd before the antiseptic
method of caring for wounds was known. Since 1876
I can find no fatal result reported. Where, from
the nature or the position of the fracture, osteoclasis
can not be performed and a section 1s necessary, the
choice of the operation is not an arbitrary one. In
many cases a linear osteotomy will not yield the best
results; the angular deformity can certainly be cor-
rected, but, when there is much overriding and con-
sequent shortening of the limb, it is necessary to sepa-
rate the bone in the line of the fracture, and often, in
addition, to excise the ends of the fragments which

1 ¢ Austral. Med. Jour.,” 1879, N. 8, vol. i, p. 168.
2 i Med. Exam.,” Philadelphia, 1851, N. &., vol. vii, p. 32.
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may have become rounded off and require to be
freshened in order to obtain bony union, or the
removal of a segment of bone may be necessary to
bring the ends of the bone into apposition. It is
probable that ecases requiring correction after frac-
ture of this bone will be rarely met, and that, with
increased facilities and a better knowledge of the
management of these injuries, perfect, or nearly per-

fect, results will be obtained in the vast majority of
Cises,

ILLUSTRATIVE CASES,

Case L—H. B., ten years of age, was admitted
into St. Mary’s Hospital
with deformity of the right
hip joint following sup-
purative disease of that
articulation. He has had
caries of the spine in the
middle dorsal region from
which he has recovered,
but with marked deform-
ity. Three years ago the
richt hip joint became dis-
eased, an abscess formed
behind the great trochan-
ter, and continued to dis-
charge for some months.
The limb gradually became
flexed and adducted, =o
that at the time of admis-
sion it was in the condition
shown in Fig. 12. On ex-
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amination, the upper portion of the femur is found
to be dislocated on to the dorsum of the ilium; the
adductors are strongly contracted and very tense.
There is a great amount of lordosis, hut I think
much of it is due to the spinal deformity. When
placed on his back and the pelvis brought into its
normal position, the limb is flexed at a right angle
to the pelvis, and crosses the left at a point above
the knee. There is no motion between the femur
and pelvis.

In January, 1883, the following operation was
performed : An ineision was made about three inches
long, extending from the middle of the trochanter
major downward, so that its center corresponded
with the trochanter minor. The bone was found to
be much deeper than normal, the museles seeming to
be rolled up over it. The periosteum was raised and
a V-shaped piece of bone removed with a chisel from
a point just below the trochanter minor, the apex of
the wedge extending into the compact tissue on the
inner aspect of the shaft, The section was then com-
pleted by an osteotome. As much of the attachment
of the adductors as could be safely reached was then
divided ; also a portion of the tensor vaginae femoris,
and the long head of the rectus. As the limb was
still strongly adducted, other resisting bands were
torn so that the limb could be brought down into
a straight position as far as the adduction was con-
cerned. There was still marked lordosis, which was
evidently due, to a considerable extent, to the spinal
deformity. The edges of the wound were partially
united, leaving a central portion open. ITodoform,
and a compress secured with adhesive plaster, com-



DEFORMITIES AT THE HIP JOINT. 65

pleted the dressing. A long splint extending from
the axilla to the foot, an extension-weight of five
pounds was applied after the patient was in bed.
The wound was some time in entirely closing. The
patient was up in about five weeks, Fig. 13 is from
a photograph recently
taken. There appeared,
a few days after the
operation, considerable
ecchymosis, extending
over the lower portion
of the abdomen, down
mto the right serotum
and the perinzeum of the
same side. A vessel of
some size must have
been torn in bringing
the limb into position,
as the tissues gave way
with considerable noise,
Case IL—B. K,
eleven years of age, had
disease of the left hip
joint three years ago,
following a severe in-
jury. An abscess formed
on the outer aspeet of
the thich. At the time of admission she had not
worn a brace for eicht months. The limb is found
to be flexed on the pelvis at an angle of 140°
and strongly adducted. There is no motion at the
hip joint. The limb is one inch short. She walks
with a very awkward gait, her toes only touching

Fic. 13.
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the ground, as, on account of the adduction, she has
to raise the pelvis on the diseased side so that it
increases the apparent shortening to two inches,
Fig. 14 shows the amount of flexion. In February,
1883, a simple osteotomy was performed just below
the trochanter minor;
the adductors and long
head of the rectus were
divided, but the limb
was not disturbed much,
nor any persistent at-
tempt made to correct
the abnormal position.
The lips of the small
wound were brought
into apposition with a
narrow piece of adhe-
sive plaster, and over
this a compress. A
long splint and five
pounds extension were
applied. On the third
day the extension-
weight was increased to
ten pounds, in order to
stretch the muscles and
adhesions =0 as to hring the lower fragment down
and thus overcome the adduction and flexion. This
was accomplished two days later. On removing the
weight, it was found that the adduction had entirely
disappeared, and the lordosis was much diminished.
The weight on the extension-plasters was reduced to
five pounds. At the end of five weeks the patient
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was allowed to get up. At the time of dismissal she
walked well with a shoe one inch high, without the
awkward swinging gait which she had at the time of
admission (Fig. 15). In both of these cases the tem-
perature at no time was over 99°,

I have given these cases in detail because I wish
to emphasize certain
points in the operation
and after-treatment which
seem an advantage. 1
think that it 1s better
not to make any attempt
to eorrect the flexion and
adduction by forcibly
moving the limb in dif-
ferent directions in order
to stretch the resisting
bands and muscles. The
necessary friction  be-
tween the fragments is
certainly not an advan-
tage. The less the parts
immediately about the
bone are disturbed the
better, and the less lia-
bility there is for inflam- -
matory processes to be
set up. DBy extension
with a weight of from ten to fifteen pounds, ac-
cording to the age of the patient, the muscles and
bands of adhesion can be lengthened in a day or
two, and, when this is accomplished and the ex-
tension let up, it will be found that the limb can
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be placed in any desired position without pain.
There certainly is a danger that the soft parts may
get pinched between the fragments and be the start
ing-point of suppuration. At all events, it is a pre-
caution in the right direction; it will certainly ac-
complish the purpose as well as twisting the limb
while the patient is under ether, and it would seem
the better plan. There is liability for the pelvis on
the same side as the limb operated upon to become °
tilted up. From the long habit the patient has had
of constantly keeping the pelvis raised in order to
overcome the adduction, i1t will assume the same
position during the period of consolidation, and,
when the patient gets up, the limb is found more or
less adducted, much to the annoyance of the surgeon.
One may he easily deceived by the apparent paral-
lelism of the limhb, while in fact the limb in its rela-
tion to the pelvis i1s adducted. It is an advantage
to have the limb, after consolidation has talen place,
in a slightly abducted position, as it compensates to
some extent for the shortening, and enables the pa-
tient to walk better.,

The statement has been made by sonie operators
that after section between the trochanters the pa-
tient “ possessed all the movements of the normal
limb.” Ifby this it is intended to convey the impres-
sion that there was active motion, I can not under-
stand the statement. Quite a number of large mus-
cles have their origin and insertion above the point
of section, they are so placed for a purpose, and that
is to act on the femur. Now, if section is made
below their point of insertion, they certainly can not
have any effect on the motion of the limb. I do not






CHAPTER 1IV.
GENU VALGUM; ITS ETIOLOGY AND PATHOLOGY.

Definition—A deformity at the knee joint in
which a line drawn from the head of the femur
to the middle of the ankle joint passes outside the
center of the knee joint, and in which the internal
malleoli can not be made to touch when the limbs
are 1n an extended position.

In discussing the pathology and etiology of
knock-knee, it will be necessary, in the first place, to
clearly define what class of deformities belong to
this category. Not all cases of separation of the
feet and approximation of the internal condyles of
the femur are to be classed as knock-knee. In
other words, not all cases of in-knee are cases of
true genu valgum. If we examine a case of true
knock-knee we find that the anterior surface of the
femur is directed forward; the feet point outward
or forward to a greater or less degree, never directly
inward. In uncomplicated cases, when the legs are
Jully extended on the thigh, the inner surface of the
knees are in contact, while the internal malleoli are
more or less separated, according to the degree of
the deformity. And, on flexing the leg on the thigh,
the knock-knee disappears. This is true genu val-
gum. A condition that at first sight resembles this is
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seen in cases of spastic contraction, in some cases of
disease of the knee joint, and in a few examples of
coxalgia in its later stage. The whole limb from
the hip joint is rotated inward, the knee is flexed
more or less upon the thich, and the feet are turned
inward, In these cases it is often lmpossible to
fully extend the leg on the thigh on account of the

Fie. 17.

contraction of the muscles on the posterior aspect
of the thigh and leg. They are no more cases of
knock-knee than they are cases of talipes varus, sim-
ply because the toes point inward. They are often
cured in a short time by tenotomy and appropriate
apparatus, Patients with this deformity almost al-
ways walk on the toes. Any one can readily
make his limbs assume such a position,

Fig. 17 is from a photograph of a patient with

6
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genu valgum, and is a good illustration of an un-
complicated case.

If a perfectly normal adult femur be disarticu-
lated and examined, 1t will be found that, when the
bone is held perpendicularly, the internal condyle oc-
cupies a lower plane than the external, being about
one half of an inch longer; but when the bone is
articulated, the femur is found to slant inward so
that the condyles are on the same level, This must
needs be, as the plane of the articulating surface
of the tibia is at right angles to the long axis of
the body. Owing to this slanting of the femur, the
knees are nearer together than the hips. This ob-
liquity is greater in women than in men, on account °
of the greater breadth of their pelves. There 1s also
an entering angle, the apex directed inward at the
knee joint in the normal condition, more marked
in women than in men. In a normal condition of
the limb the inner aspect of the internal condyles
and the inner malleoli can be brought together when
the leg is fully extended on the thigh. In a case
of genu valgum the malleoli can not be made to
touch, while the inner condyles are in contact. In
some few cases of genu valgum there is some flexion
of the leg, due to contraction of the biceps. This
is not a primary condition, but is secondary, and 1s
due to the fact that the patient endeavors to stiffen
and steady the knee joint by contraction of this
muscle 1n walking.

The knee is the largest joint in the body, and yet
it is the weakest. The strength of the joint lies not
in the bones, but in the number and size and arrange-
ment of the ligaments which unite the bones, and n
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the powerful muscles and fascial expansion that pass
over the articulation (Morris). It is a joint that is
subjected to a great amount of strain; the bones of
whose extremities it is formed exert, from their length,
an immense leverage. This is a great element in the
production of deformities, and, at the same time, the
chief aid in their mechanical treatment.

Three theories have been advanced to explain the
production of genu valgum, namely : the ligamentous,
the muscular, and the osseous.

Those who adopt the ligamentous theory attribute
knock-knee to contraction of the external and relaxa-
tion of the internal lateral ligcaments of the knee joint.
But the anatomical fact that licaments are placed to
limit motion, and have not the histological elements
in their composition to enable them to undergo active
contraction, militates against this theory. The condi-
tion of the ligaments in genu valgum varies. Some-
times they are relaxed. In some cases they retain
their normal condition. In others the external will
be relaxed while the internal hold the inner condyle
and head of the tibia in close apposition—just the re-
verse of what the advocates of this theory assume to
be the case. In some cases the external ligaments, as
well as the erucial, are so much relaxed that the leg
can be brought into a line with the axis of the femur
without the use of any force, They therefore can
not be an active agent in the production of genu val-
gum. Section of the ligament has been found to be
useless in the treatment of this deformity.

Contraction of the biceps has been assigned as
the cause of knock-knee. It 1s difficult te under-
stand why this muscle alone should be contracted,
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as it is supplied by the same nerve as the other
muscles at the back of the thigh. In many cases it
is found in the same condition as the semi-mem-
branosus and semi-tendinosus, neither relaxed or
contracted. Its division has not been followed by
correction of the deformity. It i1s true that in some
cases 1t 1s found contracted, together with the fascia;
but it is a secondary, not a primary, condition.

In 1792, Buttcher' drew attention to the fact that
in genu valgum the internal condyle occupied a lower
plane than the external when the femur was in its
normal position; and Mr. Bishop, in his work on de-
formities, states that “ the inner condyle becomes dis-
proportionately larger and altered in figure.” Yet
this fact seems to have been overlooked, or, from a
feeling that it was impossible to remove it, was
allowed to be forgotten.

The osseous theory of genu valgum is now uni-
versally adopted, namely, that all cases of knock-
knee are due to alteration in the shape of the bone
about the knee joint. There are three kinds of genu
valgum: A femoral, in which the deformity is due
to changes in the relation of the condyles of this
bone; a tibial, in which the malposition of the leg is
due to changes in the plane of the tibial heads; or
the articular ends of both bones may be altered so
that both contribute to produce the deformity.

Femoral Variety.—The plane of the femoral con-
dyles can be changed only in three ways, namely :

1. By increased growth.

2. By the bending of the lower third of the shaft.

3. By atrophy of one of the condyles.

1% Prit, Med. Jour,,” July 6, 1879, p. 1.
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If the lower end of a perfectly normal femur be
examined on a living subject, it will be found that,
when the leg is strongly flexed on the thigh, the
lowest portion of both condyles ean be readily made
out, and, if the thigh be held in its natural pesition, it
18 very easy to judge of the relative lengths of the two
condyles. While the limb is held in this position a
narrow piece of sheet lead can be molded across the
joint, and from this a correct outline of the articular
end of the hone can be obtained and traced on paper.
That the internal is in some cases increased in length,

|
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Fic. 18. Fie. 19.

and thus oceupying a lower plane than the external,
has been demonstrated by post-mortem examinations
and recorded by Delore, De Santi, Lannelongue, and
others,

Figs. 18 and 19 are from a tracing of a case of
unilateral genu valgum, showine the difference in the
position of the internal condyles in the two limbs.
The * indicating the position of the internal condyle.

Dr. Clark demonstrated the same fact in a careful
measurement of one hundred and sixty-six limbs
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(belonging to one hundred patients) affected with
knock-knee, and, comparing them with one hundred
measurements of normal limbs, in seventy per cent
there was an abnormal increase of the internal over
the external condyle. Allowing that in the normal
limb the internal condyle averages about one quarter
of an inch over the external condyle, all above this
was considered abnormal, In persons under ten years
of age there would be less difference between the
length of the two condyles than one quarter of an
inch. This would raise the percentage to over eighty-
four. Of the one hundred and seventeen cases in
which the internal condyle was over the normal
length, the extent of the abnormality in fourteen cases
was under a quarter of an inch. In fifty-four it was
a quarter of an inch. In thirty-five 1t was over a
quarter of an inch and not more than half an inch.
In nine it was between a half and under an inch. In
four it measured an inch, and in one it was an inch
and a quarter.’

De Santi states that the hypertrophy is confined
to the vertical diameter of the condyle. Guéniot
found the same condition, but with an evident dimai-
nution in the antero-posterior diameter.

I have also noticed, together with an evident 1n-
crease in the length of the condyle, a spur-like growth
from its inner surface, extending beyond the line of
the tibia.

A curvature of the lower third of the femur with
the convexity inward will cause a depression of the
internal and an elevation of the external condyle. Or
it may be looked upon as a tilting of the lower end of

! Macewen, * Osteotomy,” p. 44.
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the bone in a direction from within outward and up-
ward. In themajority of cases in which the deformity
appears early in life I have generally found it due to
the bending of the bone; in addition to this there
may be a change in the epiphysis, It is not placed
squarely on the diaphysis, but is twisted more or
less, the cartilage is thickened, may be, over the
internal condyle, while that over the external portion
of the bone may be flattened and crowded out over
the epiphysis. The latter is due to the weight of
the body acting upon the softened bone. _

There is yet another change met with at post
mortem, and which 1s a cause of this deformity,
namely, a flattening of the external coudyle; or it
may undergo a true atrophy.’

From a plate in Delore, it is evident that the
femur may be bent near its neck so as to throw the
trochanterie and subtrochanteric portion of the shaft
outward.

The femur often has an anterior bend.

In not a few cases of knock-knee a careful exami-
nation reveals nothing abnormal in the shaft of the
femur or its condyles, the latter being in the same
plane; but the articulating surfaces of the tibia are not
on the same level, the inner head of the tibia being
on a much higher level than its external, thus throw-
ing the axis of the tibia outward, or the diaphysis of
the bone may be united to the epiphysis at an angle,

Often the deformity in genu valgum is due to
changes taking place in both the femur and tibia.

I have never met with a case of true genu valgum
that was not due to osseous changes,

1 Howsz, * Guy's Hosp. Report,” vol. xx, p. 531.
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These changes in the shape of the bones are, in a
certain class of cases, often accompanied by other
curves of the long bones of the lower extremities.
It is evident that in many cases of the deformity one
factor can not be assioned as the sole cause of the
the malposition of the tibia.

The condition of the lizaments about the knee
joint in genu valgum varies. Often there is no
change except such as is secondary to the deformity
—namely, a lengthened internal lateral ligament, cor-
responding to the increased size of the condyle; but
there is no relaxation. Sometimes the external liga-
ment is very much relaxed, so that the tibia can be
brought into a straight line with the long axis of
the femur without the use of any more force than is
necessary to move the limh, an interval being found
between the external condyle and the corresponding
point of the tibia, Both ligaments, together with the
crucial, may be so much lengthened that the leg can
be moved very freely in both lateral directions. Too
much force applied during mechanical treatment has
been the cause of this lengthening of the external
ligament in some cases,

It is evident from this that the condition of these
structures varies, and that they can have no direct
cause in the production of the deformity-.

Such being the changes found in the bones in
genu valgum, the next inquiry is as to their cause.

There are two periods during which knock-knee
is first developed: namely, in children between the
first and fifth years of age, and in young persons
between the twelfth and twentieth years, the first
corresponding to the term during which diseases of
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malnutrition are so common, the second to the pe-
riod of rapid growth. Between these two dates—
namely, from the sixth to the twelfth year—eenu
valeum is rarely developed. The etiology of the de-
formity in these two periods differs,

In genu valgum coming on before the fifth or
sixth year, rickets is the predisposing eause, I have
never seen a case of the deformity in a child under
six years of age in which there was not unmistak-
able signs of this disease. In a perfectly healthy
child—one who has been properly nourished and
has breathed pure air—knock-knee will not be de-
veloped ; at least I have never met with such a case,
nor do I know of any recorded example of this de-
formity appearing. Normal bones do not become
distorted.

The case is, however, different in children who
have been improperly nourished and who have lived
in bad hygienic surroundings. Those who have been
brought up under such circumstances develop these
deformities, At this age, and at the time of the great-
est intensity of the rachitic changesin the bone (soft-
ening), any alterations in the shape of the shaft of
the femur or in the articulating ends of the bone
and the tibia may oceur. Tripier advances the theory
that the epiphyseal cartilage first becomes thickened
and the limb lengthened, and later the weight of
the body determines the bend, according as the in-
tensity of the softening has fallen upon the epiphy-
seal cartilage or the shaft of the bome. The im-
mediate cause is mechanical. In children who are
too young to walk, the manner in which they are
carried about has been assigned. In fact, any posi-
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tion that can act on the soft bones may cause them to
bend. Cases have been recorded of congenital
genu valgum.

The cause of genu valgum coming on after the
twelfth year has given rise to much discussion, and
has received many explanations. Macewen, in his
admirable work on osteotomy, considers that the de-
formity, as in the infantile variety, is due to rickets,
and gives the histories of three cases in proof of
his statement. In one, profuse perspiration about
the head, curvature of the long bones of the lower
extremities, swelling of the epiphyses of the fore-
arm, and marked bow-legs, came on in a lad of fifteen
years of age, who, previous to this attack, had been
perfectly healthy. The other two cases are mnot
given with sufficient detail. The author simply
states that they developed knock-knee, preceded by
a train of symptoms only referable to rickets. The
history of the first case certainly corresponds to that
of rickets. But whether all cases of genu valgum
coming on after the twelfth year should be considered
as due to this disease, I doubt. It is true that
other writers have maintained the advent of rickets
during adolescence, but these statements have been
questioned by many able observers.

My own experience is limited to four cases, but,
as they seemed to throw some light on this subject,
it may be of interest to record them. For the use
of these cases I am indebted to my friend, Dr.
Gibney.

Case L—F,, fourteen years of age, has always been
delicate ; is now in fair condition; for the past year
has been growing rapidly. No symptoms of rickets,
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past or present, can be detected. Within the last
eicht months a double genu valgum has been de-
veloped. Both internal condyles are on a lower
plane than the external. There is no abnormal
bend of either femur or tibia, no tenderness over
the line of the epiphyseal cartilage, and no enlarge-
ment of the ends of any of the long bones,

Case II.—M,, seventeen years of age, has always
been healthy. For the past year has been employed as
a wagon driver for agroceryman. IHashad to jump out
of his wagon very often, and always coming down on
his left foot. For the past year has been growing very
rapidly. Two months ago he noticed that in walk-
ing his left knee bent inward. The patient is mus-
cular and well developed. He has never had any
perspiration about his head, nor any other rachitic
symptoms,

On examination, he is found to have knock-knee
in the left limb. There was no abnormal bending
in either the femur or tibia, no enlargement of the
ends of the long bones. The condyles of the left
femur are on the same plane, but the inner head of
the tibia is much higher than the outer, and is evi-
dently the cause of the abnormal position of the leg.
The ligaments are normal,

Case IIL—M,, sixteen years of age, is well devel-
oped and muscular. IHe has always been healthy.
For the past two years has been employed in a factory
where he has to stand all day and swing a heavy mal-
let. He is certainthat his limbs were perfectly straight
until three months ago, when they began to bend in-
ward at the knee. This bending inward has been
increasing, e has been free from pain until within
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the last week. Since then has suffered considerably
after standing or walking. The left limb is more
deformed than the right.

Left Knee—There are two spines—one two, the
other three inches below the inner head of the tibia
on the lateral aspect. They are quite tender upon
pressure. The line of the epiphyseal cartilage of
both the femur and tibia are tender on pressure.
There is some lateral motion at the knee joint.
There is effusion into the left knee joint, and it
measures one inch more in circumference than the
right.

Right Knee—There are two spines in the same
position as those in the left, but smaller and not so
tender. The joint is not swollen; the epiphyseal
line of both bones is tender. The condyles of both
femora are on the same planes, while the inner heads
of both tibize are higher than the external. There
are no symptoms of rickets, either in bending of long
bones or enlargement at their extremities, Patient
states that he has increased six inches in height dur-
ing the past year. He weighs 164 pounds,

Case IV.—M,, nineteen years of age, baker, states
that he has always been healthy. Is rather young-
looking for his age. He first noticed that he was be-
coming knock-kneed nine months ago. Both limbs are
cedematous, and feel flabby. The condyles of both
femora are perfectly normal in position. The shafts of
both tibize seem united to the epiphysis at an angle.
The articular ends of these bones are on a level.
There is no tenderness anywhere ahout the joints.
There is slight lateral motion at both knees. The
tarsal arch is flattened. The deformity is evidently
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tibial. The patient has been growing rapidly during
the past year. IHis work compels him to stand most
of the night with his leg adducted and knees slightly
flexed.

These four cases have one thing in common : that
the deformity developed during rapid growth. In
three it occurred in persons who gave no history of
any illness, and, with the exception of the deform-
ity, two of them would have been considered as types
of healthy development. There were certainly no
signs of rickets. In two cases the deformity was due
to position—standing during long working-hours—
in the other, jumping frequently from a wagon, and
always alighting on the same limb,

It is a well.known fact that the inerease in the
length of the lower limbs takes place to a great de-
gree by deposit of new material between the diaphy-
ses and epiphyses of the femur and tibia. If the
formation of new bone elements (cartilage-cells) is
more rapid than the ability of the system to supply
the earthy salts for their calcification, this new mate-
rial would be liable to yield in any direction under
persistent force. This, I believe, is the explanation
of the advent of the deformity in the cases men-
tioned above. That this increased activity of forma-
tive process was great 1s evidenced in growth of
spine over the tibia, and the effusion into the knee
joint.  Tenderness on pressure over the epiphyseal
cartilage adds weight to the view.

In regard to tibial spines, Macewen states that
they are a prominent feature in many cases of knock-
knee; that they are more frequently found in infan-
tile cases than in genu valgum adolescentium. He
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gives the percentage as high as sixty-nine. I have
never met with them except in the case given above,
although they have been looked for, They must be
of much less frequent occurrence here than among
the children coming under that gentleman’s observa-
tion,

The cause of abnormal increase in the internal
condyle has never been satisfactorily explained.
Whether the theory of increased nutritive activity
in the epiphyseal cartilage over the condyle is the
correct one has never been proved.

Genu valgum 1s seen after convalescence from
disease, as typhoid and scarlet fever. The deformity
has been known to develop during rheumatic fever,
but the pathological process has never been recorded.
Gould* exhibited, at the London Pathological Society,
a specimen removed by amputation,in which, together
with obliquity of both epiphyses, there were marked
symptoms of rheumatic arthritis. IHaward® mentions
a case in which marked hypertrophy of the external
condyle was found in a knee joint affected with rhen-
matism. Richardson® demonstrated the intrinsie en-
largement of the condyle from disease. I have never
seen a case of true knock-knee in disease of the knee
joint, although a great many joints have been ex-
amined for this purpose. There is often an appeanr-
ance resembling this deformity, but I have never been
able to satisfy myself that true knock-knee existed.

Morris * mentions the case of a boy who, some
years before, injured the upper portion of his tibia,

14 Brit. Med. Jour.,” January 21, 1882, p. 87.
242t Georze's Hosp., Report,” 1879, p. 466,
2i Med., Press and Cire,,” 1879, xxvii, p. 522,
44 Brit. Med. Jour.,” May 21, 1881, p. 809,
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This was followed by necrosis. At the time of ob-
servation the inner head of this bone was found
greatly enlarged, so that it occupied a higher plane
than the external, producing well-marked genu val-
gum of the limb,

Beauer® records a case of genu valgum, due to
diastasis of the lower epiphysis of the left femur sub.
sequent to an injury, in which the lower portion of
the bone had become dislocated outward, and for the
correction of which excision of the knee joint was
performed.

A case of deformity, having all the characteristies
of genu valgum, due to a fracture at the lower end of
the femur, is reported by Molli¢re.” It was corrected
by refracture by Robin’s osteoclast.

It is evident then that genu valgum can not be
explained on any one theory, but that many causes
combine to produce it, and that the deformity is due
to changes in the bones forming the knee joint,

That true genu valgum is capable of a spontancous
cure—that is, without any treatment—is doubtful.
From the nature of the deformity it is difficult to
understand what reparative or corrective foree could
act so as to obliterate the abnormal curvature of the
bone or change the relation of the condyles when the
deformity is due entirely to differences in their plane,
Macewen,” in speaking of spontaneous cures, says
that “there can be no doubt that cases have oceurred
during childhood when the deformity, though at one
time marked, has undergone rectification without

! Orthopedie Surgery,” 1868, p. 192,
% Lyon méd.,”” December 23, 1583, p. 549,
34 Dsteotomy,” p. 92,
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operative interference,” yet in the following line men.-
tions the necessity for some kind of treatment.

It is true that limbs atfected with this deformity
have been reported as having become straight in
later years without any treatment whatever, and that
children have “outgrown” it. But the details of
such cases have been so meager as to raise a reasona-
ble doubt as to the nature of the deformity. No case
has fallen under my own observation, nor have I been
able to satisfy myself that they have oceurred.

Symptoms.—A person with genu valgum to any
marked degree walks with difficulty, is easily fa-
tigued, and locomotion is often painful and almost
impossible. In infanecy and early childhood these
patients are often able to get about, but with fre-
quent falls, Later they seem to acquire the habit
of balancing themselves better, and walk and even
run, but awkwardly., In later years locomotion often
becomes again difficult and painful, so that crutches
have to be used.

The more relaxed the ligaments the greater is the
difficulty in getting about. The deformity may be
so great that the knees are crossed in standing. Genu
valgoum may affect both limbs or only one. If the
former case, it is generally more marked on one side
than on the other.

In marked cases the patella is dislocated out-
ward, and 1s found riding over the external condyle,
being forced into this position by the change in the
axis of the tibia, or it may slip during flexion to the
outside of the condyle. I have met with several
cases of the deformity in adults complicated with
effusion into the joint, accompanied with considerable
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pain. Loose bodies are found in rare cases in the eav-
ity of the joints in those well advanced in years, but
these may have had no connection with the deformity.
The shape of the foot varies in knock-knee, Maec-
ewen ' states that the foot is well arched, the instep
high, and the patient walking principally on its out-
side. When the foot is nude and the patient walks,
the extensor and the flexor muscles are seen to he
brought well into action, and the toes seem to grasp
the floor in endeavoring to maintain the equilibrium.,
I do no think that this statement is strietly correct. I
have seen advanced eases in which the arch of the foot
was flattened, although the child was walking about,
And in one of the patients with genu valoum adoles-
centium there was marked dropping of the arch.
In many, however, the condition mentioned by Mac-
ewen 18 found to exist. Knock-knee is often, in ra-
chitic subjects, complicated with other curves of the
long bones, as in Fig, 20, taken from a photograph
of a patient at present under treatment,

Mikulicz® has recorded the result of some post-
mortem examinations of limbs affected with genun
valgum. He found that there had been an increase
of that portion of the diaphysis of the femur over the
internal condyle, placing it on a lower plane than the
external,

Contraction of the biceps is seen in some cases of
long standing. It is not a primary condition. It is
due to the patient attempting to stiffen the knee
joint in walking and standing. In advanced cases
there may be some flexion of the leg on the thigh,

Y Loe, cit,, p. 34.
# % Archiv, klin. Chirurg.,

P

i

* yol. xxiv, 1879, p. 192.
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and secondary contraction of the fascia on the outer
aspect of the limb. These may also exert some rota-
tion of the tibia outward.

The treatment of knock-knee is mechanical and
operative.

1. Mechanical Treatment—That genu valgum can
be cured by the use of splints in both infantile and
adolescent cases is a question concerning which there

is no doubt, if they are placed under proper treatment
during the early stage of the disease—that 1s, before
the bones have become hardened and the epiphyses
fixed to the diaphyses. The period during whichwe
may reasonably expect to correct the deformity de-
pends upon the general health of the patient and the
rapidity with which the earth-salts are deposited in
the bone-cells. It should be remembered that the
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degree of softening sometimes varies in different hones
of the same individual, so that one limb may be
straichtened by braces while in the other they are
useless. Braces for the correction of this deformity
should extend from the trochanter to the external
malleolus. They should permit of no flexion of the
leg on the thigh, and they should be of sufficient
strength to exert a continuous force on the bones of
the limb in a direction from within outward. The
power may be applied either with a bandage or
leather straps. A simple well padded wooden splint
may be used, to which the whole limb is firmly
bandaged, or a steel instrument may be applied.
The patient should not be allowed to walk more
than is necessary. .

The ohject aimed at in the treatment of genu
valgum by orthopsedic appliances is to so act on the

femur that the leg will be thrown directly mward.
If the femur is still pliable, and the external lateral
ligament strong, this bone will be thrown outward at
the lower third and the depressed condyle raised. If,
however, the external lateral licament is relaxed or
weakened, the tibia will be drawn into a straight
line with the long axis of the femur, but no change
will take place in the femoral curve. The external
licament will allow the tibia to be swung inward on
the internal condyle as a center, leaving a space he-
tween the external condyle and the outer head of the
tibia, and thus no direct force can be applied to the
femoral curve, :

I am satisfied that this is one cause of the want
of suceess in the mechanical treatment of infantile
knock-knee. In such a case, if the tibia be held in
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its normal position, and the patient allowed to go
about, the weight of the body will fall upon the in-
ternal condyle, and, provided the bone is still soft, it
may yield and the deformity be permanently cor-
rected. It is evident that in cases where the external,
lateral, and, of course, the crucial, ligaments are weak,
care should be taken that but slight traction be made
upon these tissues by much force being applied to
the tibia. A relaxed lateral ligament 1s as much of a
hindrance to walking as a valgoid knee with unre-
laxed licaments. Dr. N. M. Shaffer thinks that, in
cases due to increased growth of the internal condyle,
by relieving the external condyle from pressure it
takes on a more rapid growth, and thus fills up the
interval between the external portion of the femur
and tibia. At an early stage of rickets, thus trans-
ferring the weight from the external to the internal
condyle may cause the latter to become flattened, or
even atrophied.

In adolescent cases the time of increase of the
deformity is the only period during which we may
hope for any change in the limb by mechanical means,
and it should be the time of active treatment, as the
new soft bony tissue soon becomes dense and hard,
the epiphysis becomes united to the diaphysis, and
correction 1s not possible,

In proof of the statement that the mechanical
treatment of genu valgum is far from satisfactory, we
would refer to the statisties of a well-known ortho-
pedic dispensary in this city, at which patients re-
ceive the best of care and attention, and where they
are placed, as far as the mechanical management of
the case is concerned, under the most approved meth.-
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ods. From 1876 to 1883 there were treated 99 cases
of knock-knee. Of this number only 13 were over
five years; 17 were discharged cured; 48 relieved;
8 discharged for neglect; and 29 were still under
treatment, making about 23 per cent of cures, In
arriving at these figures, we have looked upon the 48
discharged relieved as though they had been dis-
missed unrelieved. Or, looking at these cases in the
most favorable light—that is, dedueting the 13
patients over five years of age as being incurable—
we find that out of 60 cases 17 were cured; not
quite 30 per cent.

The simpler the mechanical support the better.
I have seen a perfect result from the use of a simple
straight wooden splint in a girl three years of age, in
whom the bones were very pliable.

No rule can be laid down as to the age beyond
which mechanical treatment will fail from the harden-
ing of the bones. I think, however, that the amount
of spring there is in the tibia is something of a guide.
If one grasps the leg just above the ankle with one
hand, and below the knee with the other hand, and
attempts to bend the bone in a healthy child of two
or three years of age, it will be found that it will
not yield with the use of any force that can' be borne.
In a rickety child, with soft bones, the tibia will be
felt to vield, even up to the fifth or sixth year, pro-
vided the disease has not been arrested, and it would
seem that this test i1s something of an index as to
the hardness of the bone. At all events, I think
that when one can spring the hone, a trial of braces
should be made.,

If no improvement is obtained after a few months’
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treatment with braces properly applied and cared for,
they are of no use, and further mechanical treatment
is worse than useless, for, if braces do no good, they
do harm by being a useless incumbrance., As stated
before, a patient with relaxed ligaments is the most
unfavorable subject for any kind of treatment, but
especially mechanical.

2. Operative Treatment.—Section of muscles and
ligaments has been practiced for the cure of genu val-
gum, but with no success. Bonnet, who first advo-
cated and performed section of the tendon of the
biceps, states that “in no instance was it followed by
success.” It has been performed by other surgeons,
but with no better results. The danger of section of
the popliteal nerve should not be forgotten. Divi-
sion of the external lateral ligament, together with
the tendon of the biceps, has had many advocates.
It has been practiced by Langenbeck, Billroth, and
others. Section of the ligament is always followed
by lateral movement of the knee joint, and can not
be an aid in rectifying the deformity.

Mr, Broadhurst, who still is an advocate of the
operation, exhibited, at a meeting of the Clinical Soci-
ety,' a patient on whom he had made a section of the
tendon of the biceps and the external ligament of the
knee joint five months previously. The patient was
unable to walk without a splint, and there was much
lateral motion at the knee joint.

Mr. Barwell, in some remarks on the operative
treatment of this deformity, states that a section of
these structures is worse than useless. Inflammation
of the knee joint has been known to follow such an

1 ¢ Byit, Med. Jour.,”” June 14, 1879, p. 897.
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operation. I had this happen in a case in which I
foolishly divided these structures, and ended in the
death of the patient. FRedressement forcé, as advo.
cated by M. X. Delore, as well as osteoclasis, will be
referred to in another chapter.

Partial excision of the knee joint has been per-
formed by Mr. Annandale,’ resulting in a stiff knee,
and by Mr. Howes for genu valgum due to atrophy
of the internal condyle.

1 % Edinb. Med. Jour.,” July, 1875, p. 18,
2 % Guy’s Hosp. Report,” 18745, p. 631,



CHAPTER V,

OSTEOTOMY FOR GENU VALGUM.

Tur earliest operation for the relief of genu val-
gum of which there is any record was performed by
Mayer, of Wiirzburg, in 1851. He made a cunei-
form osteotomy of both tibis, through an open wound,
with a saw. In one limb the line of incision healed
upon the sixth day, and firm, bony union was estab-
lished on the twenty-fourth day. He then operated
upon the other limb. He accidentally divided the
posterior tibial artery and vein, and the patient died
of tetanus on the sixty-second day. He operated
upon two other patients with good results. Bill-
roth," in 1873, divided both the tibia and fibula for
the relief of knock-knee. Mr. Annandale® excised
the lower end of the femur in a case of marked knock-
knee. The patient was cured with an anchylosed
joint, Schede® removed a wedge-shaped piece from
the tibia, and divided the fibula with a chisel in a
case of genu valgum with success. Ogston, in 1876,
separated the internal condyle from the femur, and,
sliding it up, brought the two condyles on the same
plane. Since then several operations have been
devised to accomplish the same end, which may

! Langenbecl's * Arch.,” 1875,
2 ¢ Edinb. Med Jour.,” 1875, p. 18.
2 ¢ Lond. Med. Ree.,” June 15, 1877, p. 246,
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be classed under two heads: Operations upon the
condyle, and operations upon the shaft of the femur
or tibia.

1. OPERATIONS UPON THE CONDYLE.

Ogston’s operation was to separate the internal
condyle from the shaft, and then to slide it up until
the two condyles were upon the same plane, and
thus swing the tibia inward. The following is his
method of performing the operation: After the pa-
tient is well under the influence of an anwmsthetic,
and the limb rendered bloodless, the leg is flexed on
the thigh as far as possible, and the femur rotated
outward. A long tenotomy-knife is introduced three
and a half inches above the tip of the internal con.
dyle, on the inner side of the thigh, and so far back
as to be opposite the ridge running between the linea-
aspera and the condyle. Its blade is then earried
forward, downward, and outward over the front of
the femur, with its cutting-edge directed to the bone,
when its point can be felt under the skin in the
groove between the condyles, where the patella would
normally have been lying in the extended position of
the limb, the cutting-edge is pressed against the bone,
and the soft parts divided with a slow movement
in withdrawing the knife. The external wound thus
made should be about one third of an inch long, and
form the entrance to a subcutaneous tunnel running
obliquely over the front of the femur and end-
ing in the cavity of the joint. An Adams’s saw is
then introduced into the tunnel, and the condyle
sawn off by directing the edge of the instrument
straight backward, When it is estimated that the



96 OSTEOTOMY.

edge of the saw has arrived near the popliteal space
it is withdrawn, the knee completely extended, and
with the hands, and the operator’s knee as a ful-
crum, the patient’s knee is then forcibly straichtened
by bending the leg inward, the remaining connections
of the condyle with the femur giving way with a
crack on the application of very moderate force, and
instantly the leg becomes straight. The whole opera-
tion is done under strict antiseptic rules (Lister), and
the limb put up in splints in a corrected position,
Fig. 21 represents the line of Ogston’s section.

Reeves' modified Ogston’s operation by making
the section with an osteotome in the following man-
ner:

A scalpel, previously dipped in carbolized oil, is
introduced obliquely just above
the tubercle for the attachment
of the tendon of the adductor
magnus, and the soft parts and
periosteum are divided in the
line of the Ogston’s section, the
length of the wound in the soft
parts being long enough to easily
admit the osteotome. This in-
strument is then mtroduced, and,
commencing on the ridge of bone
going from the tubercle for the
attachment of the tendon of the
adductor magnus to the linea
aspera, 18 driven downward and
outward toward the inter-condyloid notch; the
bone being divided only as far as the cartilage on

1% Brit. Med. Jour.,” May 25, 1878.
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its articular surface. The condyle is then loosened
by using the chisel as a lever, and is separated com-
pletely by forcibly straightening the limb, which is
at once put up in a permanent dressing, Fig. 22
shows the extent of the eut in the bone in Reeves's
operation, IHe claims that by this method the joint
is not entered either by the chisel or in foreibly slid-
ing the condyle up, the cartilage being bent to ac-
commodate itselt to the new position of the condyle,
It may be possible in a few cases to prevent the osteo-
tome from entering the joint, but, in sliding the con-
dyle up, the cartilage is lacerated and the joint thus
opened.,

Another operation, having in view the raising of
the plane of the internal condyle, 1s described in
the “ Edinburgh Medical Jour-
nal,” 1879, p. 881, by Mr. Chiene,
as follows: “Find the tubercle
on the internal condyle to which
the long tendon of the addue-
tor magnus is attached, An in-
cision two or three inches in
length is made over the tubercle
in the long axis of the limb; the
inecision commences half an inch
below the tubercle, and 1s car-
ried upward for a sufficient dis-
tance. After the division of
the skin and the fascia, the tendon of the ad-
ductor magnus 1s exposed. Pass in front of the
tendon, between it and the fibers of the wastus
internus, The bone covered by periosteum 1s ex-
posed, and the superior-articular artery is seen and
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divided, after passing a double ligature below it
and tying the vessel. The periosteum is then cruei-
ally incised and turned aside, exposing the bone.
With a chisel and mallet a wedge-shaped portion of
bone is removed from the base of the condyle, imme-
diately above the tubercle of attachment of the ad-
ductor magnus. The breadth of the wedge will de-
pend on the amount of the deformity. The long
axis of the wedge runs downward and outward
toward the notch between the condyles. The wedge
is at a higher level than the epiphyseal line” He

Fic. 23.

then bends the lower portion so as to displace the
condyle upward. Fig. 23 shows the extent and posi-
tion of the wedge removed in Chiene’s operation,

Macewen performed an operation somewhat simi-
lar to that of Chiene, except that he removed the
wedge in Ogston’s line, and then, folding up as it
were the internal condyle, corrected the deformity.
Fig. 24 represents Macewen’s first operation.
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Schmitz, of St. Petersburg, performed an
Ogston’s operation through a large wound, claim.
" ing as an advantage that he could see what he
was dolng.

All of these operations have one thing in ecommon,
namely, operating upon the internal condyle. Og-
ston's seems the most dangerous, on theoretical
grounds, in that the joint 1s directly opened, yet in-
flammation has rarvely followed it, and out of the num-
ber operated upon failures have been very few, and a
fatal issue has been exceptional. In most of the cases
there has been effusion of blood into the joint. A
case of suppuration has been reported, but the pus
was outside of the joint, There has been one case of
ankylosis at a right angle, but neither necrosis nor
inflammation of the bone has ever heen reported.
The object aimed at by either an Ogston’s or Reeves’s
operation is to separate the internal condyle from the
shaft, and then to shde it up so that its lower surface
shall occupy a higher plane, and thus carry the long
axis of the tibia inward and correct the deformity. In
neither of these operations are the higaments divided
or weakened. In some few cases over-correction has
been made, and a genu varum has resulted. In
Reeves’s operation the joint is certainly not entered
by the chisel in some cases, although 1t 1s broken
into in all. On anatomical grounds, these operations
are correct in those cases in which the defect lies
entirely in the internal condyle. After correcting the
deformity there remains a re-entering angle on the
lower surface of the articular end of the femur. This
in time is filled up partly by osseous material and

14 Centralblatt . Chir.,"” April, 1879,
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partly by connective tissue derived from the serous
surface of the condyle (Thiersch).

An objection was raised by Thiersch, at the
seventh congress of German surgeons, held in 1878,
to Ogston’s operation for genu valgum, in that he
feared the interruption of the epiphyseal cartilage
might easily interfere with the growth of .that por-
tion of the bone.! I am not aware of any case in
which this result has been reported. Recently,
through the kindness of my friend, Dr. F. Lange, I
have had the opportunity to examine a case in which
atrophy or arrest of development has occurred after
an Ogston’s operation. The patient is a healthy-
looking girl, eight years of age, on whom, in 1878,
when two years old, an Ogston’s operation was per-
formed for unilateral genu valgum of the left limb.
For two vears nothing abnormal was noticed, but at
the end of that date the left knee began to bend out-
ward, and walking became difficult.

This outward displacement continued to inerease,
and with it the embarrassment in getting about.
There has been no pain about the knee joint. On
examination, there 1s found to exist a marked genu
varum on the left side when the leg is extended
which disappears on flexion. The joint looks broad-
er than the right, and measures one inch more in
circumference than the other. The anterior surface
of the external condyle is prominent, owing to a
displacement of the patella inward. The internal
condyle is much smaller than the corresponding
one of the right limb, and its lower border is on a
plane an inch hicher than that of the external, and

1% London Med. Record,” June 15, 1878, p. 269,
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there is a corresponding loss of substance on the
mner side of the femur, in the loecation where the
internal condyle should be in the normal limb; its
anterior aspect is also more posterior. It is felt as
an oblong excrescence on the shaft of the bone, and is
much smaller in all its diameters than the one in the
corresponding limb. It evidently has not kept pace
n its growth with the rest of the bone, if indeed it
has grown at all. The space left by the change in
the plane of the condyle is occupied m front by the
patella, which 1s dislocated inward and does not
leave its abnormal position in any motion of the leg.
The inner head of the tibia has increased in height
more than its external, so that it partially occupies,
in the extended position, the gap left at the lower
end of the femur. The operation-wound is repre-
sented by a slight cicatrix. The increase in the cir-
enmference of the knee is due to the displacement of
the patella,

From this description it is evident that the opera-
tion, by cutting through the epiphyseal cartilage, has
seriously interfered, if 1t has not entirely arrested,
the growth of the internal condyle, and has left the
patient in a much worse condition than if' the opera-
tion had not been performed. This case exhibits a
fatal defect in Ogston’s operation upon patients who
have not attained their full growth. And the same
remark is applicable to all operations upon the con-
dyle that in any way interferes with the epiphyseal
cartilage.

"Reeves’s is a difficult operation to perform. The
section has to be made slowly, and you are near
important vessels, If the ligaments are relaxed or
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weakened so that they stretch, it is very difficult
to slide the partially detached condyle up. In two
cases I failed to correct the deformity from this
cause, It, however, has this advantage: that recov-
eries are much more rapid than after any other
operation.

Both Macewen’s and Chiene's cuneiform osteoto-
mies at the internal condyle were successful. They
are diflicult operations to. perform, and they have the
disadvantage of being done through an open wound.
They have not been repeated by any other operators.

2. OPERATIONS ON THE SHAFT,

In 1877, Macewen corrected a case of genu valgum
by making a transverse section of the shaft of the
femur from the inside, a short distance above the
epiphyseal line of that bone, in the following manner:
After rendering the limb bloodless, with a sharp-
pointed knife an incision was made at a point
where the two following lines meet—one drawn trans-
versely a finger’s breadth above the superior tip of
the external condyle, and a longitudinal one drawn
half an inch in front of the adductor-magnus tendon.
This line of division is above the epiphyseal carti-
lage. Fig. 25 shows the line of section in Macewen’s
second operation.

Mr. Barwell, acting upon the theory that knock-
knee is a deformity due always to changes in the
femur and tibia, makes a section above the epiphy-
seal line of the femur, and corrects one half of the
deformity. Two weeks later he divides the tibia and
fibula near the knee joint and corrects the other half,
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thus performing three osteotomies. He certainly ob-
tains no better results than Macewen does by a
single section. In some cases,
however, of very marked genu
valgum, a femoral section does
not correct enough, and then a
section of the tibia should be
done; but, as a rule, there is no
necessity of performing more
than one osteotomy, and when
there is no necessity it is worse
than useless,

MacCormac' advocates sce-

tion from the outside, making
the division just above and S
parallel to the articular surface.
He penetrates the bone to three fourths of its thick-
ness and then fractures, Dr. K. H. Bradford, of
Boston, has repeated MacCormac’s operation, and
speaks well of it.”

Taylor® divided the shaft of the femur from the
outside a hand’s breadth above the joint. This opera-
tion is evidently only applicable to cases of genu val-
oum due to femoral curves.

Reeves * advoeates the division of the femur just
below its middle, and states that he has performed
this operation seven times, He calls it mid-femoral
osteotomy. Its advantages, he thinks, are: First,
the bone is divided nearly at its smallest part ; there-
fore, Second, the operation is more quickly done.

1% Antiseptic Surgery,” p. 189,

2 ¥ New York Med. Jour.,” January, 1881, p. 26.

2 ¢ Brit. Med. Jour.,” April 7, 1877, p. 429,

4 ¥ Brit, Med. Jour.,” December 10, 1381, p. 935.
8
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Third, the deformity is readily corrected, and the
large callus which forms when supra-condyloid oste-
otomy is performed is avoided. Fourth, the effusion
into the joint, which sometimes follows the supra-con-
dyloid operation, is avoided. Fifth, recovery is quick-
er. Sixth, multiple osteotomies are done away with.

All these operations upon the shaft are above the
epiphyseal cartilage, and at such a distance from the
joint that the articulation is not entered by the chisel,
and seldom fractured into in straightening the limb.
Sections above Macewen’s line are seldom made,
They are applicable only to those cases of genu val-
gum due to femoral curves, and even in this class it
is not often that the deformity is due to this cause
alone, overgrowth of the bone just above the internal
condyle, or changes in the condyle itself, being super-
added. Division just above the epiphysis is applica-
ble to all cases of knock-knee dependent on femoral
changes, whether the section is made from within
outward (Macewen), or from without inward (Mac-
Cormac). It is true that in the former the limb i1s
slightly shortened, whilein the latter it 1s lengthened,
but the difference is too little to be taken into ac-
count, provided the same operation is performed on
both limbs. Reeves’s objection to the supra-condy-
loid operation, in that the joint is at times affected, I
think of little moment. Effusion into the articula-
tion is very seldom seen, and, when it does exist, is
soon absorbed. Mid-femoral operations are applica-
ble to but few cases. The presence of a large callus
ig exceptional in my experience, and the time neces-
sary for firm bony union to take place is the same
in both cases.
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But few operators have adopted either Taylor's
or Reeves's mid-femoral line of section, The ma-
jority make the division just above the epiphysis,

Of the operations for the correction of genu val-
oum, that devised by Macewen has superseded all
others. It is easier to perform, is applicable to all
cases, is so far removed from the joint that there is
no danger of injury to it or its licaments, and at the
same time is near, if not directly, at the point of ab-
normal deviation.

I have had experience with but one other, and
that is Reeves's section in Ogston’s line,

Macewen’s supra-condyloid operation may be per-
formed in the following manner: The patient having
been etherized, an Esmarch’s bandage is applied, ex-
tending well up on the thigh so as to be entirely out
of the way during the operation. The leg is fully
flexed on the femur, the thigh rotated outward, so as
to give easy access to its inner portion just above
the knee joint, and the limb is laid on a sand pillow,
which has been molded to the knee and lower por-
tion of the thigh, so as to give a firm bed for its
support during the operation.

An incision is then made down on the ridge
of bone running from the tubercle for the attach-
ment of the tendon of the adductor magnus to the
linea aspera, at a point a finger’s breadth above a
line drawn inward from the lip of the external con-
dyle. The incision should be made parallel to the
long axis of the limb, and a little longer than the
width of the largest instrument. Keeping the knife
in position, the largest osteotome is then passed
down on it as a guide, and, when on the ridge of
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bone, the knife 1s withdrawn and the instrument ro-
tated so that the cutting-edgeis at right angles to the
line of incision. It is better to begin the section .
from this point, directing the osteotome outward and
forward, for by so doing the inner and posterior-
lateral portions of the femur are divided first, and you
are working away from the vessels. After the com-
pact tissue of the femur has been divided, the prog-
ress of the osteotome through the central portion of
the bone will be more rapid until the external shell
is reached. This will be readily known by the
greater resistance offered to the instrument. If the
osteotome becomes wedged, it should be replaced
with the next smaller. After the bone has been di-
vided on its inner anterior and posterior aspect, and
the instrument has penetrated into the compact bony
tissue on the external aspect of the femur, the osteo.
tome is withdrawn and the leg extended on the
thigh, the wound having been covered with a sponge
wet with carbolized water. Then grasping the lower
portion of the femur just above the point of seetion
with one hand, and the leg with the other, using the
latter as a lever, the remaining portion of the femur
is fractured. The wound should be treated in the
manner mentioned on page 22. After placing a com-
press over the wound, the whole limb, from the
toes as far up on the thigh as possible, is bandaged
with a flannel roller, and over this plaster-of-Paris
bandages placed. DBefore the latter sets, the leg is
to be carried inward, so as to hring it a little beyond
the long axis of the femur; or,in other words, to over-
correct the deformity. Care should be taken to keep
the leg well extended on the thigh while the plaster
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is hardening. In order to keep the limb in position
while the ]1]‘15’[1:,1 1s drying, it 18 an advantage to
place a roll of flannel, dlmut four inches 1n -:hruuetf:
covered with rubber cloth, between the thighs above
the point of fracture, and, using it as a fulerum, to
bend the two legs together and tie them. The feet
should rest on a pillow, in order that the knees do
not becomeflexed. Careshould be taken that the two
fragments are in such a position that there may be no
lateral displacement. In one case I have seen a slid-
ing backward of the lower fragment, but not enough
to cause any trouble, yet it 1s well to avoid this. After
the splint has well hardened, the patient is returned to
the bed and the limbs suspended by passing a bandage
under the middle of the lez and over the bed eradle,
or any suitable apparatus that may be at hand can
be used. Suspension seems to give comfort. On the
third day the wound is examined, the splint is left on
for four weeks, when it 1s removed and the patient
allowed to use his limbs, and, if the union seems
firm, to go about.

The operation deseribed above varies from that of
Macewen in three particulars: 1st. In the omission of
Listerism ; 2d. In the position of the limb during the
operation ; and, 3d. In the method of treating the
wound, The reasons for the first and third varia-
tions have been given when deseribing the operation
of osteotomy, page 24, The reasons for the see-
ond are as follows: Macewen operates with the limb
fully extended® and rotated outward, and makes his
incision where the two following lines bisect one
another—a line drawn transversely a finger’s breadth

1 ¥ Lancet, " December 28, 1878, p. 911.
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above the level of the upper border of the external
condyle, and a line drawn parallel to and half an inch
in front of the tendon of the adductor magnus. This
line, Macewen states, is below and anterior to the an-
astomatica magna, and above the superior articular,

It is much easier to get at the inner aspect of the
thigh with the leg flexed than when it is extended.
The ridge of bone running from the tubercle for
the attachment of the tendon of the adductor mag-
nus to the linea aspera is a much more certain guide
than a line half an inch in front of that tendon. This
ridge is very easy to find, and, with the leg flexed,
there 1s no difficulty in cutting down upon it. An-
other advantage in operating with the knee bent is
that when the leg is extended the skin and sub-
cutaneous tissue slides downward and forward, and
thus closes over the wound in the muscles. I think
also that a firmer support for the Iimb is obtained
when the leg is flexed.

G. C. Wright,' surgeon to the General Hospital
for Sick Children, Manchester, makes a section with
a saw from outside, on a line above the adductor
tubercle.

CASES APPROPRIATE FOR OSTEOTOMY.

Infantile Cases.—These may be considered under
two elasses—those in which the bones have become
hardened, and those in which the process of sclerosis
is still going on.

I. There can bhe no doubt as to the necessity of
an osteotomy to correct a genu valgum after the

1 & Ahstracts of Medical and Surgical Cases treated at the General Hospital
for Sick Children,” Manchester, 1882,
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bones have bhecome hard. The question as to the
date at which this condition has been reached is
much more difficult to answer; and, as said before,
it 18 not a question of age, but of nutrition. Thus,
I lately performed an osteotomy for unilateral knock-
knee on a child three years of age. She had been
under good mechanical treatment for six months with-
out the slightest effect on the deformity. In making
the section, the femur was found to be very hard and
very difficult to divide. Again, on doing a supra-
condyloid operation on a boy eight years of age, the
bones were quite soft. If the deformity had been
uncomplicated, I have no doubt it could have been
corrected with splints. I do not see how any fixed
rule can be laid down as to the age at which an
osteotomy should or should not be performed. It
would seem, however, that if, after several months
of careful mechanical treatment, there has been no
improvement, any further use of braces is worse
than useless, for if they do no good, they are cer-
tain to do harm. They cause atrophy of the limb,
are a hindrance to locomotion, and a constant cause
of care and expense,

In regard to the condition of the bone, the state
of the tibia has seemed to be something of a guide.

If by the use of moderate force (and by moderate
18 meant #of enough to cause any pain) the bone is
felt to yield or spring, it is safe to conclude that the
bone has not become hard. It is, however, to be re-
membered that the intensity of the rachitic process
falls upon different bones in different degrees, and
that the condensation process is often very much
further advanced in one bone than in another in
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the same individual. If the bone does not yield,
the sclerosis has advanced so far that mechanical
treatment will fail as a rule.

There is another condition which complicates
both mechanical and operative treatment, but the
former more than the latter, and that is a relaxa-
tion of the ligaments. A child with weak, but not
relaxed, ligaments 1s not a good subject for mechani-
cal treatment. In healthy children braces will fail
to correct a case of genu valgum after the fourth or
fifth year. I think that the practice of compelling
children to wear mechanical appliances for the relief
of knock-knee for years is cruel, and should be con-
demned. By early recognizing which cases are ap-
propriate for mechanical treatment and those which
are not, much time can be saved. I think that a re-
laxed ligament is an argument in favor of an early
operation,

IT. Those cases in which the bones have become
only partially sclerosed.

Some of these cases, perhaps the majority, occur-
ring in children at or about the fourth year can be
corrected by mechanical appliances, if the external
lateral licament is strong. Yet in practice it is not
often accomplished. The vast majority of cases of
knock-knee are children of the poorer classes, among
whom it is almost impossible to have an instrument
properly applied and cared for. They have not the
time, and often not the intelligence, to give their chil-
dren proper attention. In proof of this, reference is
again made to the statistics given on page 90. Out
of fifty-seven children under five years of age affected
with knock-knee, only thirteen were discharged cured,
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and this at a dispensary distinguished for the care
and attention given to its patients. It is a question,
therefore, whether the majority of children in good
health, over four years of age, would not be enabled
to walk sooner by an operation, and whether more
children would not be permamently cured in early
life by this means than by being submitted to me-
chanical treatment? I must confess that my own
feelings are decidedly in favor of an operation,

Properly performed, osteotomy is not a serious
operation. It is not only justifiable, but is for the
best interests of thiseclass of patients. In knock-knee
occurring among the better classes, I think that a fair
trial of splints should be made in healthy-looking
children under four or five years of age, If they fail,
an osteotomy should be done.

In cases of genu valgum adolescentium the same
rules apply in regard to their management as in the
deformity occurring in children. It can be corrected
by apparatus hefore the bone has become consoli-
dated. After that by an osteotomy. The deformity
is of rapid formation, and the bone soon becomes hard,
s0 that mechanieal treatment, to be efficacious, must
be begun early.

The result on the bone at the point of division is to
cause a condensation of the osseous structure on either
side of the osteotome, and thus form a wedge-shaped
cut into that tissue. Dr. A. T. Cabot® has recorded
the post-mortem appearance of the bone at the point
of section after a Macewen operation (Plate V), the
patient dying, six weeks after section, of typhoid fever.
He says: “In this ficure the inner side of the bone

1 ¢ Boston Med. and Surg. Jour,,"” February 16, 1883, p. 154,
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upon which the chisel was entered is to the right, At
¢ we have the line of the epiphysis; three fourths
of an inch above this is the line of division. On
the outer side of the bone the line of the shaft is
pretty well preserved. On the inner side a consider-
able displacement has occurred. The compact wall
of the shaft has been driven down into the cancel-
lated tissue at the point . The tissue in the middle
of the shaft, on the other hand, was less resistant
than the more densely cancellated tissue below, so
that the center of the lower fragment is impacted
into the upper. A very firm locking is the conse-
quence, and this, no doubt, greatly facilitated rapid
recovery, That there has been but slight reaction in
the parts above is shown by the absence of callus,
The only true callus formation is seen at b, where a
little new bone has been thrown out over the free end
of the lower fragment; besides this there is only a
very thin layer of new bone under the periosteum
on the outer side.”’

Results—As to the limb, The object of a subeon-
dyloid (Macewen’s) operation i1s to make a wedge-
shaped incision into the lower end of the femur, just
above the epiphysis, extending from within outward,
the apex of the wedge penetrating the compact os-
seous structure on the outer aspect of the bone. By
the use of the largest osteotome at the beginning, and
only replacing it with the next smaller when 1t 1s ab-
solutely necessary, on account of the instrument be-
coming wedged, the cut in the bone is made wider,
not by any loss of substance, but by condensation of
the bone on either side the instrument. In cases of

1 % Boston Med. and Surg. Jour.,” 1882, vol. evi, p. 135,
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knock-knee where the deformity is not very great, in
bending the leg inward the two opposite surfaces of
this V-shaped cut come into apposition, and just cor-
rect the malposition of the leg. No re-entering angle
1s left on the outer aspect of the femur. If, however,
the deformity is great, there will exist a re-entering
angle opposite the point of section on the external
aspect of the bone. This, as has been proved by post-
mortem examination, will fill up with new bone, the
same as after a simple fracture. The effect on the
bone, as a whole, is to compensate for the curve
with its convexity inward, by a sharp bend hav-
ing its angle at the lower end of the bone. In

e —
—

Fie. 26. Fiz. 27.

those cases where the deformity is due to a change
in the shape of the condyle, where it is depressed
either by growth or by the abnormal deposit of bone
just above it, the result of the operation is practically
to remove a wedgeshaped piece of bone, and thus
raise the plane of the condyle, That there is an
actual change in the plane of the two condyles after
a supra-condyloid operation is demonstrated in Figs,
26 and 27. They are reduced from tracings of the
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lower end of the femur before and after the opera-
tion. The cut marked R is from the right, that
marked L from the left limb; the star indicates the
internal condyle, the heavy line the contour of the
parts before, the dotted line after the section. It
will be noticed that the two condyles after the op-
eration are upon the same plane. The distance be-
tween the two lines is the amount of correction
gained by the operation. It is true that the cor-
rection in some cases 1s not at the real point of de-
formity, yet practically it is perfect as far as the posi-
tion of the tibia is concerned, and this is the real
deformity. _

Suppuration—In a carefully performed osteoto-
my, suppuration of any amount is rarely met. In
my own experience, after a supra-condyloid operation,
suppuration has occurred in four limbs only. In
three it evidently had its starting-point in a piece of
tissue that protruded from between the lips of the
wound, and was irritated by the dressing. On re-
moving the compress from over the wound, the pus
flowed out, proving that the pad, hardened with
blood, prevented its escape. The application of a
large compress in the course of the abscess was soon
followed by a cure. The other abscess I can assign
no cause for, It was small, and gave no trouble. In
two of these cases the thermometer gave no indica-
tion of the presence of matter, the temperature being
normal the whole time.,

STATISTICS,

Of six hundred and twenty-two cases of Maec-
ewen’s operations (section above the condyles), as
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far as can be ascertained, there have been but three
fatal cases reported that could in any way be at-
tributed to the operation. One was a case reported
by Dunlap, where death was due to septicaemia sec-
ondary to a cellulitis of the thigh due to improper
dressing ; one, by Bull, was probably the result of
carbolic-acid poisoning. Langton® reports a case in
which he performed a Macewen’s operation on the
richt femur of a patient nineteen years of age. Not
much bleeding occurred at the time of the operation,
but in the evening the dressings (Lister) were filled
with blood; they were removed for the same cause
daily during the next four days, and then a drainage-
tube inserted. Ten days later the patient lost six
ounces of blood; as the hemorrhage continued, the
wound was enlarged. The end of the lower frag-
ment was found posteriorly, and from it projected a
sharp spicula of bone. The ends of the fragments
were excised and the popliteal artery exposed. It
was then found that there was a small hole on 1ts
anterior aspect of the size of the splinter of bone.
The artery was ligated above and below the point
of puncture. The next day the leg became gangre-
nous, and an amputation was performed two inches
above the end of the upper fragment. The patient
died the same evening. McGill® reports a case in
which, during a supra-condyloid operation, the pop-
liteal artery was completely divided transversely, the
vessel was exposed, and both ends ligated with anti-
septic catgut. The patient made a good recovery,
the deformity being relieved.

1 # Lancet,” March 29, 1884, p. 564.
¢ & Lancet,” May 17, 1884, p. 891
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In two cases the anastomotica magna has been di-
vided during a Macewen’s operation—once by Ger-
ster® and once by Marsh." In both of these cases the
point of the incision in the skin was determined by
Macewen’s rule, and the limb was operated upon
with the leg in an extended position.

There have been other deaths reported, viz. : from
diphtheria, meningitis, pneumonia, and ureemia; but
they should not be attributed to the operation. It
is claimed by Macewen, and I think justly, that
Dunlap’s operation was not a strictly supra-condyloid
section according to his method. It was performed
with a chisel, and not an osteotome, “and the line
of the section was zigzag.”® DBut as the fatal issue
was not due to anything about the wound, but to
an error in dressing, even this case should not be
charged to the operation. Bull's case of carbolic-
acid poisoning is excluded on the same ground.
There has, therefore, been but one death recorded
from the operation.

In thirty cases the section was made from the
outside, In twenty-seven of these the bone was
divided with a saw; in the other cases an osteotome
was used. In eleven cases section was made with a
saw in Macewen’s line. In mone of these did sup-
puration occur. There have been ten.cases recorded
in which suppuration has occurred after a supra-con-
dyloid operation, and in none of these did the pus
communicate with the bone. There have no doubt
been many other cases in which 1t has oceurred, but
no record has been made of the fact.

14N, Y. Med. Jour.,” February 23, 1884, p. 227.
2 & Brit. Med. Jour.,” April 5, 1884, p. 663. # Privatc note.
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In one case (Taylor”) there was some effusion into
the joint a day or two after the operation. Weir also
reported a case where this took place some weeks after
the operation, when the patient began to use this limb.
In the latter case it is probable that the effusion was
due to over-exercise. In two cases considerable stiff-
ness persisted for some time (Wright,” Rabagliati®).
In one case the deformity returned, and Ogston's
operation was performed with a good result. 1In this
case the section was made from the outside; the pa-
tient may possibly have been permitted to go about
before the new bony deposit had become well con-
solidated, and the deformity thus reproduced. In
one case the joint was fractured into during the sec-
tion (Rabagliati®). The patient recovered, but with
restricted motion in the joint. This is the only case
in which this accident has ever been reported. It
may have been due to the use of an osteotome of
too great thickness, and driving it after it had be-
come tichtly wedged.

Ogston’s Operation.—Out of one hundred and ten
cases, only two are reported to have died—one from
septic pneumonia (Baker), and one from uraemia
(Thiersch), six weeks after the section. The latter
can not be attributed to the operation.

Suppuration is reported by Jones, Schonborn,
Sonnenburg, and Margary. In three cases it was con-
siderable, In one it involved the joint, necessitat-
ing many ineisions and drainage. In one case ‘a trou-
blesome synovitis persisted for some time (Callen-

14 Brit, Med. Jour.,” April 7, 1877, p. 429,
2 Loe. cil. * Loe. gil.
4 & Drit. Mcd. Jour.,” November 24, 1883, p. 1006.
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der). In almost all cases there was more or less
effusion for a few days. Three patients recovered
with complete ankylosis, and one of them with the
limb flexed at a right angle, while in four there ex-
isted for many months marked stiffness of the knee
joint. Acute pain in the knee joint, lasting several
days, seemed to have been not an infrequent occur-
rence.

In one case the saw broke, and was left in the
bone. No complication followed.

Leeves’s Linear Section with Chisel in Ogston’s
Line—In thirty-seven cases, of which record can be
found, the ultimate result has been good in all ex-
cept one (Haward), where the chisel broke in the
condyle, and was extracted. Swelling of the knee
and thigh followed, with free suppuration, and after
recovery the limb was straight while the patient was
lying down, but, when any weight was brought to
bear upon 1it, it bent inward. DBesides the above
case, suppuration has been reported in three others
(Holmes, Sterling, and Briddon). DBaker® states that
he has collected fifty-seven cases of Reeves's opera-
tions. In one case there was effusion into the knee
joint.

Barwell's Linear Section of Femur and Tibia.—
In twenty cases, recovery is reported as having taken
place in all. Suppuration from the femoral wound
occurred 1n one case, a slight synovitis in one, and
the external lateral ligament was ruptured once®
during the operation. In most of these cases the
tibial section was made from three weeks to three

1 % Brit. Med. Jour.,” 1879, vol. ii, p. 3.
? Margary, Campenon, loe. cit,
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months after the femoral; in a few, however, both
sections were performed on the same day.

Linear Osteotomy of the Tibia (Billroth).—Of
thirty-one limbs on which this operation was per-
formed, in thirty firm union was established. In
one case a slight synovitis is reported, lasting six
weeks, In one case there was hich temperature and
great pain, followed by gangrene of the foot, neces-
sitating an amputation at the lower third of the leg
(Margary ).

Cuneiform Osteotomy of the Tibia (Mayer and
Schede).—In twenty-two limbs submitted to this
operation, recovery took place in all; in one case
osteomyelitis and suppuration followed the opera-
tion,

Cuneiform Osteotomy at lower end of Femur
(Chiene and Macewen ).—In fourteen cases, there was
one death from suppuration and erysipelas. At the
time of death the bones were united. A good recov-
ery 1s reported in the remaining cases,

In osteotomies for the relief of genu valgum there
have been only three deaths that were due to the op-
eration. Suppuration is reported to have occurred
in nineteen limbs. In five cases the joint was stiff
to a greater or less degree, in four firm ankylosis
took place, and in two amputation had to be per-
formed on account of gangrene of the foot. In nine
limbs the result was only an improvement.

ILLUSTRATIVE CASES,

Case .—Anna A, four and a half years of age,

was admitted into St. Mary’s Hospital in February,
9
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1881. She has enlarged epiphyses, and gives a clear
history of rickets,

Macewen’s supra- condyloid operation was per-
formed on both femora March 17, 1881, The limbs
were immediately put up in a plaster-of-Paris band-
age. A fenestra was cut over the seat of the wounds
on the 19th, at which time they were found to have
closed, the point of incision being represented by a
fine line only. On April 16th the splints were re-
moved. Union firm.

Fig. 28 is from a photograph taken at time of ad-
mission ; Fig. 29 at date of discharge.

Case IL.—George R., colored, aged six years, came

under my care in April, 1882, He shows marked
rachitic changes in all the long bones. The femurs
have an anterior curvature, both internal condyles
are much depressed, and there is an acute bend out-
ward just below the epiphysis of the tibia. There
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ig also an anterior curvature of the bones of the legs,
Figs. 30 and 31 are from photographs, and are a good
illustration of a marked ecase of rachitic eurvature,
Walking is very difficult. There is considerable re-
laxation of the ligaments.

On May 1, 1882, I performed Macewen’s opera-
tion upon the right femur, and a linear osteotomy on

the left tibia just below the tubercle. The femoral
wound closed, but from the tibial there was some
slight suppuration. By these operations considerable
improvement was obtained. In October, 1882, the
same operation was done on the left femur, and a
linear osteotomy on the right tibia and fibula,
The limbs were apparently brought into good posi-
tion. The bones were neither hard nor soft. There
was an abseess in connection with the femoral wound
which burrowed up under the splint, and was opened
on the lateral aspect of the thigh above the plaster-
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=

of-Paris bandage. The operation-wound had closed.
After evacuating the matter, the abscess cavity con-
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tracted down and the discharge ceased. On remov-
ing the splints, the deformity was found to still per-
sist, but in a much less degree. During the winter
and spring an attempt was made to correct what re-
mained of the deformity with splints, but, owing to
the relaxed condition of the ligaments, it was im-
possible to gain any improvement. During the past
summer he was down at the sea-side, where he greatly
improved in every respect except the curvature of
the bones,

In October, 1883, I made a cuneiform osteotomy

Fra. 32.

of both tibize from the inside, just below the level of
the tubercle, Sufficient bone was removed to allow
the tibia to be brought into a straight line with the
femur, The wounds were treated in the usual man-
ner, and horse-hair drainage used. The following
day it was removed. There has not been a particle
of suppuration. In November, 1883, the splints
were removed. Fig. 82 shows his present condition,
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There is still a marked anterior curvature of the
shaft of the tibia.
This case illustrates one of the worst deformities




OSTEOTOMY FOR GENU VALGUM. 12

=1 §

I have ever attempted to treat, and iz used not so
much to exhibit a perfect correction as to show what
may be accomplished in so unpromising a case.

Case ITI.—Lillie B, four years of age, has genu
valgum of rachitic origin in right limb, due to a
depression of the plane of the internal condyle and

Fia. 35.

some elevation of the inner head of the tibia. Fig,
33 is from a photograph, and shows the extent of the
deformity.

On March 14, 1881, a supra-condyloid operation
was performed. On examination of the wound on the
seventh day, it was found to be represented by a fine
line, April 15th the plaster-of-Paris splint was re-
moved, and correction was found to be perfect. Fig,
34 shows the condition of the limb at time of dis-
charge from the hospital.
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Case IV.—W. 5, fourteen years of age, was ad-
mitted into St. Mary’s Hospital in February, 1881.
He is very small for his age, has misshapen chest and

1 | v %“

other rachitic deformities, together with genu valgum.
The licaments of the knee joint are relaxed. .

Fig. 85 is from a photograph taken shortly after
admission, and shows the amount of the deformity.

On February 25, 1881, Macewen's supra-condy-
loid osteotomy was performed upon both limbs, and
immediately put in plaster-of-Paris splints. The
wounds were found eclosed on the 27th, and the
splints were removed on the 7th of April, at which
time consolidation between the fragments was firm.
Fig, 36 is from a photograph taken after he left the
huépit&l_



CHAPTER VL
GENU VARUM.

Gexu Varum has been deseribed by some writers
on deformities as the reverse of genu valgum, and
that the pathological changes found in the former
are similar to those met with in the latter, except
that they occupy the opposite side of the limb. This
is an error, at least in the vast majority of cases. The
deformity in genu varum seldom has that angular
appearance so characteristic of knock knee. The
whole limb from the trochanter to just above the
malleolus forms a long curve, the femur and tibia
apparently being equally involved, whose greatest
convexity is at the knee joint. There are, however,
a few cases that present an angular appearance
at the knee joint. I have met one case in which
the deformity was due to a lengthening of the ex-
ternal condyle, resembling the condition often found
in knock knee. Reeves®' reports a case of hyper-
trophy of the external condyle. Genu varum of a
marked degree is not as common a deformity as
genu valgum, nor are all cases of apparent bowing
outward of the limb to be classed as cases of this
deformity. Many examples of uncomplicated cur-
vature of the tibia present an appearance of genu

14 Trans, Clin. Soe.,” London, 1879, p. 32.
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varum, but, on correcting the tibial curve, the whole
deformity is removed, thus proving that the femur
was not involved. Fig. 37 illustrates this, In other
examples there may be a slight bending of the
femur. Again, a curvature of the thigh may not be
observed until the tibial curve has been corrected.
Genu varum may be present in one Iimb and genu
valgoum in the other. This deformity may be com.
plicated by other curvatures of the bones of the leg.

Fia. 87.

The cause of genu varum is rickets, and in the
majority of cases the femoral is secondary to the
tibial curve.

Patients affected with genu varum to any marked
degree walk in an awkward manner, but there is not
as much pain from this deformity as from genu
valgum.

The elements going to form this deformity being
so variable, no strict rule can be laid down as to its
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management. The same remarks that were made
with regard to the mechanieal treatment of knock
knee apply with equal force to cases of genu varum.
When an operation is called for, it will often be
found that a correction of the most marked curve,
which is generally the tibial, will remove, or almost
remove, the deformity, so that no other section 1is
called for. An osteotomy should be performed at
the point of greatest curvature in each bone, and the
bone in which the most marked bend exists should
always be divided first. In marked -cases, several
osteotomies are necessary to entirely correct.

Theoretically, the section should be made of the
tibia from without inward; but, on account of the
difficulty of getting at the bone on its outer aspect,
and the vessels in close proximity to it in this situa-
tion, 1t is not practieal, and its division is made from
before backward. The fibula should always be
divided first. Section of the femuris best made from
the outside.



CHAPTER VIL

OSTEOTOMY FOR ANKYLOSIS OF THE KNXEE JOINT.

Ostrotomy for ankylosis of the knee joint was
first performed by J. Rhea Barton' who made a
cuneiform section of the femur at its lower extremity.
The late Gurdon Buck, in 1844, modified Barton’s
operation by including the ends of the femur and
tibia together with the patella in the wedge.

Since then other operations have been performed.
They can be best considered under—

1. Operations upon the femur.

2. Operations upon the tibia.

3. Operations upon the femur and tibia.

4. Operations upon the joint itself.

1. Operations upon the Femur.—Barton’s opera-
tion, performed in 1835, for bony ankylosis of the
knee joint at a right angle, consisted in removing a
V-shaped piece of bone, base forward, from just
above the condyle of the femur, in the following
manner: The bone was reached by an angular-
shaped flap, base outward, made just above the con-
dyles, and a V-shaped piece of bone then removed,
the apex not extending entirely through the thick-
ness of the shaft. The section was made with a

L Am, Jour. Med, Sciencez,” 1837, vol, xxi, p. 332,
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saw, and the remaining portion of the shaft frac
tured by bending the leg. The line of incision
was closed by sutures and adhesive plaster, and
the limb placed upon a double inclined plane.
After some days the leg was gradually brought up
into a straicht line with the femur. The object in
not immediately correcting the deformity was that
the rough ends of the divided bone might become
rounded off by inflammatory action. Quite a num-
ber of patients have been operated upon by Bar-
ton’s method, but modified by the immediate instead
of the gradual correction of the deformity.
Kilgarriff]' in a case of ankylosis at a right angle
following extensive injury to the knee, slightly
modified Barton’s operation by making a complete
section of the bone. Ilis reasons for this mode of
operating were that the skin over the knee had been
entirely replaced by cicatricial tissue, and he desired
to remove more bone than a strict Barton’s opera-
tion would accomplish. Schillbach is reported by
Heyfelder (p. 108) to have made a complete resec-
tion with a chain-saw of a wedge-shaped segment of
the femur. Pancoast® operated upon the shaft by
perforating the bone in different directions in the
line of desired fracture with a gimlet through a
small wound, and then breaking the bone, An ab-
scess formed at the seat of operation, but eventually
the patient made a good recovery, the limb being
nearly in a straight position. In the following year
Brainard, of Chicago, operated upon the condyles,
the bone at this point being perforated by an instru-

14 Dub. Med. Jour,,” Mareh, 1880, p. 189.
24 Med. and Surg, Reporter,” March 5, 1859, p. 408.
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ment devised for this purpose. He was unable at
the time to fracture the bone, but some days later,
after inflammatory action had been set up, the bone
easily gave way. Stephen Smith® attempted to per-
form Brainard’s operation, but was unable to fracture
the bone, even after inflammatory action had lasted
for some time,

Langenbeck, in 1862, practiced subcutaneous
osteotomy above the condyles by means of his per-
forator and small saw, but the operation can not be
considered a strict subcutaneous one as such sections
are now peformed.

Barwell* performed a linear osteotomy with a
chisel, two inches above the lower end of the femur,
for the correction of angular ankylosis at the knee
joint, with excellent results. A few months later
Macewen, in April, 1875, operated antiseptically in
a knee joint in a similar manner.

2. Operations upon the 1ibia.— W ahl, of St. Peters-
burg, in 1877 performed a cuneiform osteotomy upon
the tibia just below the tubercle for the relief of
a knee ankylosed at a right angle. The operation
was followed by suppuration and necrosis. Margary
repeated this operation, but with better success, It
does not seem to have been a favorite operation, and
has had but few advocates. _

8. Operations upon the Femur and Tibia.—This
includes cuneiform excision of the ankylosed joint
and linear osteotomy of both bones. DBuck,”in 1844,
modified Barton’s operation by removing a wedge-

!¢ Am. Med. Times,” 1860, vol. i, p. 310,
2 Brit, Med. Jour.,” April 28, 1878, p. 807.
8% Am, Jour. Med. Sciences,,” October, 1845, p. 277.
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shaped piece, which included the articular ends of
the femur and tibia, together with the patella, and
immediately reetifying the position of the leg. The
apex of the V-shaped section did not reach the pos.
terior portion of the bones, a bridge of bone being
left, which was fractured. The object in this was to
obviate any danger of injury to the popliteal vessels.
The operation is really an excision of an ankylosed
joint. It has been adopted in the vast majority of
cases of bony ankylosis of the knee joint at an angle,
and records of its success are scattered through the
medical journals since the day of its first performance.

Entriken® deviated from Buck’s operation in that
he included the whole thickness of the bones in the
section on account of the marked contraction of the
tissues behind the joint, requiring the removal of
more bone than was possible by Bueck’s section. The
same end, however, could have been accomplished
by making the cuts as designed by the first operator,
and then removing additional pieces until the nec-
essary amount of bone had been removed. Buck’s
operation is certainly a safer one in that the vessels
are protected by a bridge of bone from the saw.

In marked ecases of deformity at the knee joint
submitted to a linear osteotomy, most operators have
advised and practiced two sections: one at the lower
end of the femur, by which half of the desired cor-
rection was obtained, and later a division of the tibia
just below the tuberele, by which the remainder of
the deformity was removed. The advantage of this
operation is that the shortening of the limb is not
increased, while, on the other hand, it leaves the

1 % The Clinic,” March 12, 1876.
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joint prominent and misshapen. Time will, how-
ever, diminish this deformity to some extent. In
correcting after a linear osteotomy there is an enter-
ing angle left on the posterior aspect of the houe, its
size varying with the amount of correction made,
This in time 1s obliterated by the formation of new
bone,

There have been two operations performed upon
the joint itself, in order to break up the bony
bands between the bones. In 1861 Gross® per-
formed a subcutaneous operation by entering the
joint itself with a perforator and after dividing or
breaking up all adhesions, placed the limb in the
desired position, the operation being performed
through an incision one half an inch long. He re.
ports six successes out of seven patients operated
upon, Stromeyer Little," in 1868, divided the uniting
bands between the femur and tibia, in a case of bony
ankylosis of the knee joint, with a earpenter’s chisel,
one fourth of an inch wide, through a small inecision,
and then broucht the leg into a straight position.
The wound closed without suppuration by the sixth
day. Dr. H. B. Sands, of this city, has, I believe,
performed a similar operation, Of these operations
for correcting ankylosis of the knee joint at an
angle, that of Buck (cuneiform osteotomy), removing
a V-shaped piece from above the joint, and linear
osteotomy of the femur and tibia, are mainly prac-
ticed. Buck’s operation does not properly belong to
osteotomies, but rather to execision.

Linear osteotomy for angular deformity at the

14 System of Surcery,” 1882, vol. i, p. 1096.
2 4 Medico-Chir. Trans,,” vol. iv, p. 247.
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knee joint is performed as follows: The limb should
be rendered bloodless, and a small incision made by
the side of the rectus tendon, at a point a finger’s
breadth above the upper portion of the external
condyle, of sufficient length to admit the osteotome,
This latter instrument is then passed down upon
the knife as a guide, and the femur divided as in
other osteotomies until it can be easily fractured.
If the deformity is great, it is well to make in addi-
tion a section of the tibia just below the tubercle,
and divide the amount of correction between the
two bones. DBarwell makes the section of the tibia
two weeks later, while Macewen operates upon both
bones upon the same day. The nearer to the joint
the section is made, the less will the knee project
after the correction is made. In time, however, the
deformity is diminished by rounding off and filling
up any projection and depression, so that in a year
after the operation the appearance of the limb has
greatly improved. The shortening of the limb is
less than after a cuneiform osteotomy. Mucewen
reports no shortening in some of his cases.

The only accident after a linear osteotomy that I
have seen mentioned is gangrene from compression
of the popliteal vessels from the acuteness of the
bend after straichtening the limb.

I have never performed the operation of simply
dividing the bone, I think that a Buck's operation

1s the safer and better.
10
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OSTEOTOMY FOR TIBIAL CURVES.

Tieran curves may be studied under three condi-
tions: rachitie, traumatic, and pathological. As in
other deformities of the long bones, the vast majority
of cases of bending of the bones of the legs are in-
cluded in the first class, Rachitie curvature of the
tibia and fibula belong to the earlier manifestations
of this disease, and usually begin before the third
year. Their cause is mechanical—standing; sitting
with their feet bent under, or cross-legeed, a very
common position for a child affected with rickets
to assume; sometimes the way in which they are
carried by their nurse is a factor in the production
of these deformities; in fact, almost any position will
produce a curvature of these bones in a young child
affected with rickets. I have never been able to sat-
isfy myself that the muscles of the limb were an
active element in their production.

Curvatures of the tibia may be lateral, anterior,
or antero-lateral. The bending may be confined to
the lower third of the bone, just above the malleolus,
where a sharp, almost angular curve may be found ;
it may involve the whole bone, from just below the
upper epiphysis to the malleoli, or there may be a
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sharp, short curvature at its lower third, and then
a long one above, or the bone may have only one
long anterior curve. In marked cases the tibia is
often flattened from before backward, or from side
to side. In the latter cases the spine is much sharper
and seems more prominent. In anterior curvatures
the bone is often elongated on its anterior border, and
overhangs the foot (as in Fig. 38). Lateral curva.

-
; II ._\
- k < £ ah,
; S
. g
R s, < .

R L1 5 L ,
P, TSI e
— e L J’ e ——

i
L SERaea
Fig. 88.

ture of the tibia and fibula with that of the femur,
form genu varum.

Travwmatic deformities of these bones have their
origin in fractures, which, for one reason or another,
have been allowed to unite at an angle, To this
class belong intra-uterine fractures. These are almost
always angular; some few cases of simple bending
are reported. Deformities from this eause are not as
frequently met with as formerly, owing to improved
methods of treating these injuries. The greater por-
tion occupy the middle third, and next in frequency
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we find malposition of the foot, due to fracture of
the lower portion of the fibula and a chipping off
of the internal malleolus (Pott’s fracture), the foot
being turned outward. Thus, in seventy-four cases,
fifty-one occurred in the middle third and twenty-
three in the lower portion of the limb. Operations
for the correction of vicious union of the tibia and
fibula above the lower portion may be resolved into
three—a simple section, a cuneiform section, and an
excision of the ends of the fragments after a simple
division. Of simple section nine cases are reported,
twenty-six of cuneiform excision, and fifteen of an
excision of the ends of the bones after a linear
section. Of the first class, suppuration is reported
in ten cases; one patient died—no cause assigned;
and six were cured—no mention of the formation of
pus being made,

Of cuneiform osteotomies, in nine patients suppu-
ration is reported, two died from pywmia; in two
the limb was amputated subsequently; in one the
femoral artery was ligated to control hemorrhage;
and thirteen are repoited “ cured "—no mention be-
ing made of suppuration.

Of re-excision of the ends of the bone after a
simple division, in six cases suppuration is reported ;
one patient died from pywmia; in one the limb was
amputated some time after the operation for non-
union ; and in six no accident is reported.

There have been three operations performed for
the correction of the malposition of the foot after a
Pott’s fracture—namely, an excision of the lower end
of the tibia, with a division or osteoclasis of the
fibula; an excision of the internal malleolus, with
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fracture of the fibula; a cuneiform osteotomy, base
inward, on the inner aspect of the tibia, and a
linear section, or simple fracture of the fibula. The
latter operation has lately been performed by Fen.
ger,' of Chicago. The result of these operations has
been to bring the foot inward and so to allow its
axis to correspond with that of the knee and hip
joint. Of twenty-three patients on whom these
operations have heen performed, in twenty-two re-
covery took place, with a useful foot, and one died
on the tenth day from purulent infection. In five
of these suppuration 1s reported to have oeccurred;
in two, however, it was only slicht. In some of the
cases the ends of the bones have been wired together,
but recovery does not seem to have been any more
perfect than in those in which this was not done. It
is probable that suppuration oceurred in more cases
than those given above, as the majority of cases
were operated nupon before the present methods of
operating and management of wounds were adopted.
In 1861, Berend, of Berlin reported a case of
marked deformity after a fracture, with ankylosis of
the ankle joint, in which he performed a cuneiform
osteotomy at the lower portion of the tibia with
good result. Billroth * reports a similar case,
Pathological—In this class are included those
cases of bending of the bone from local diseases—
as inflammation of bone. Schede reports the case
of a girl with congenital syphilis who had had a
chronic periostitis of the tibia for nine years, with

14 Med. News,"” April 15 and 22, 1882,
? Campenon, loc. cit., p. 186.
3 % Wien, med. Wochenschrift,” 1881, p. 414.
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elongation of the bone, eight to nine centimetres, the
fibula not being affected. The tibia was curved,
with its convexity inward. Willitts' mentions a
case in which the tibia was bent at an acute angle
outward, following necrosis of the outer portion of
the shaft, near the epiphysis. Similar cases may be
found scattered through medical literature. These
deformities are due to an increased growth of a
portion or the whole of the bone, and consequent
bending due to the unequal growth of the fibula, It
is met only among children and adolescents.

It is rather a common belief among parents, and
to some degree among physicians, that children af-
fected with these curves of the bones of the leg will
outgrow the deformity, and that all local treatment
is uncalled for., It does not seem possible, while a
child is running about, that any real obliteration of
these curvatures could take place. They may, and
certainly do, in some cases, undergo a relative
change; the bone increases in length and thickness,
while the curve remains the same size as at first, so
that it is relatively smaller and less marked in later
years, This is especially true of short, sharp curves
at the lower end of the tibia, In later years these
are apparently smaller and less observable. Long
anterior curves do not show the same tendency to
become obliterated. They seldom, if ever, diminish,
and, when the limbs are uncovered, will always be
noticeable.

Treatment.—The same remarks are applicable to
curvatures of the bones of the legs due to rickets as
to the deformities of other long bones of similar

14 Brit. Med. Jour,,” February 1, 1879, p. 151.
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origin. While the bone is soft, lateral bending of the
limb may be straightened by splints; but, after they
have become hard, mechanical treatment 1s useless,
Anterior curvatures are not suitable for mechanieal
treatment, for the reason that pressure can not be
applied over the crest of the tibia, the sharp edge of
the bone cutting through the skin. It is true that
in eatalogues of instrument-makers, and in some works
on surgery, braces are figured for application over the
crest of the tibia to correet anterior curvatures; but
they are entirely useless,

When the bones are only moderately sclerosed,
time may be gained by putting the patient under
ether and forcibly straightening the limb, and then
putting it up in plaster of Paris. Mr. Howard Marsh
speaks well of this plan. I have adopted 1t i some
cases, and think it an advantage.

After the bones have become hard, osteotomy or
osteoclasis must be performed. The latter method
will be treated of in another chapter. Osteotomy
for bow-legs may be either linear or cuneiform. All
lateral and anterior curvaturves of slight degree may
be corrected by a linear osteotomy; anterior curves
of marked degree by a cuneiform section. Osteotomy
for these deformities should be made at the point of
greatest curvature. In all cases the fibula should be
divided first, using a small osteotome, because the
bone is difficult to steady after the tibia has been
fractured, and in cuneiform sections the less the parts
about the tibia are disturbed the better. It will be
found easier to make the section of the fibula upward
and inward. In performing the tibial section, the
incision should be made down upon the crest at the
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point of greatest curvature parallel to the long
axis of the bomne, the instrument introduced and
rotated so as to be at right angles with its line of
entrance. It is best to begin to divide from the crest
inward. Care should be taken that the edge of the
osteotome does not extend beyond the outer horder
of the crest, as the anterior tibial artery may be nearer
to the bone than normal, and 1s liable to be divided.
I had this accident happen to me in my first case.
After the bone has been divided through about two
thirds of its thickness, the section can be completed
by fracture. The wounds are to be treated in the
manner pointed out on page 22. I think 1t well
to make a counter-opening on the inner side of the
leg and pass horse-hair through for the purpose of
preventing any accumulation of blood separating the
edges of the wound. The tibia being superficial,
there is not as much room for the effused blood
as in bones better covered with musecles, and I have
always found that it 1s liable to force the line of in-
cision open. In simple lateral curves the thinnest
osteotome should be used, as the cut in the bone
should be as narrow as possible.

Cuneiform Osteotomy.— Anterior curvatures, if
marked, are best corrected by the removal of a wedge-
shaped piece of bone. The more angular the deformi-
ty, the less will linear section correct. A counter-
opening should always be made on the inner aspect
of the leg, opposite a point corresponding to the apex
of the wedge, and ecarbolized horse-hair be passed
through the cut and out of the operation wound.
An easy way to accomplish this is to pass a pair of
dressing forceps (closed) down, through, and below the
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divided bone, and, by a twisting motion, force the end
beneath the skin at the point where it is intended
to make the counter-opening. The blades are sepa-
rated and the skin divided between them. The
horse-hair is then caught in, and the forceps drawn
up through the original incision. The edges of the
cut on the anterior aspect of the leg are to be united
with antiseptic gut, and over this a small compress,
the wound having been first washed out with some
antiseptic. I have used iodoform, dusted over the
wound, but any similar method of wound-dressing
may be adopted. The whole limb and lower portion
of the thigh is then incased in a plaster-of-Paris splint,
Before this becomes hard the limb is put into the
desired position. It is well to over-correct a little, as
after a time the plaster splint becomes loose and
allows the position of the limb to be altered. In this
class of cases a tenotomy of the tendo Achillis is often
necessary. The horse-hair should be removed upon
the second day through a fenestra cut over the situa-
tion of the wound. Its removal causes no pain.
The method of performing a cuneiform osteotomy
has been given with much detail, because I am satis-
fied, from personal experience, that its success—that
1s, primary union of the wound—depends much more
upon the manner of dressing than upon the way in
which the section of the bone is performed. In the
first five cases, eight limbs, in which I removed a
wedge-shaped piece for anterior curvature of the
tibia, suppuration, more or less extensive, occurred in
all the limbs. On examination of the wound on the
second day, blood was found to have been effused
and to have burrowed up under the skin to a con-
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siderable distance. The edges of the wound were
separated by the blood, and, notwithstanding the use
of strict antiseptic precautions in some cases, suppu-
ration invariably followed, and in one or two cases
counter-openings had to be made. Drainage from
the wound itself did not seem to obviate the diffi-
culty. Since I have adopted the plan mentioned
above the course of the wound has been similar to
those after a simple osteotomy. I have never seen a
drop of pus. In one case I removed a wedge-shaped
piece of bone from the inner side of the tibia just
below the epiphysis in order to correct an angular
deformity at that point; the wound closed by pri-
mary union, The pinching of a piece of muscular
and cellular tissue between the fragments may cause
suppuration.,

The h@morrhage following a cuneiform osteotomy
is much greater than after a simple section of the
bone. Other things being equal, I think that sup-
puration is more liable to follow an osteotomy, be it
either linear or cuneiform, of a bone that is subeu-
taneous, than of one that is well covered with mus-
cles, and I attribute this to the fact that in the former
case any great accumulation of blood is sure to cause
tension on the wound and prevent primary union.
Thetrefore, the more subeutaneous the bone, the
greater 1s the necessity for a counter-opening and
good drainage,

Complications.—There have been two deaths re-
ported after an osteotomy of the tibia and fibula, one
by Muralt* in a young girl who died, some days after
the date of the operation, from diarrhea The

I Boeckel's Tables,
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autopsy revealed nothing to account for the fatal
result. Gould’® reports a fatal case in a healthy boy,
eight years of age, death being due to carbolic-acid
poisoning thirty-six and a half hours after the opera-
tion. In neither of these cases can the fatal result be
attributed to the operation itself.

In two hundred and fifteen cases of osteotomy
tabulated by Beeckel and Campenon, an excessive
hemorrhage oceurred in four, in forty-one suppura-
tion took place, and in fifteen a limited necrosis of a
portion of the cut surface is reported. Volkmann*
mentions a case in which he amputated a limb on ac-
count of an enchondroma, having its origin at the
point of section. I have lost two patients from
inter-current disease after firm union had taken place,
the fatal issue being in no way connected with the op-
eration: one from diphtheria, and one from meningitis.

In regard to the liability of the deformity to
return after an osteotomy, in oue case only have I
seen it, and that was in a boy five years of age, on
whom a linear osteotomy was performed on both
limbs for lateral curvature of the tibia. Ile was an
inmate of an asylum. The bones were quite hard.
He was discharged with limb straight and union
firm. Five months later he was returned to the
hospital with an angular anterior deformity at point
of section, with the statement that it had only re-
cently appeared. The boy at the time of re-admis-
sion was in poor condition. It would seem probable
that the angular deformity was due to softening of
the callus, owing to improper food, and not to bend-

14 Brit. Med. Jour.,” May 28, 1881, p. 850.
¢ » Berl. klin. Wochen.,” 1877, No. 40, p. 591,
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ing from a soft condition of the bones. Billroth re-
ports one case, of a child four years of ace, in whom
the deformity (lateral curvature of the tibia) re.
turned after some months,

ILLUSTRATIVE CASES,

Case L—M. P, four years of age, was admitted
into St. Mary’s Hospital, January, 1879, with a
marked antero-lateral curvature of both limbs, of ra-
chitic origin, most marked at their lower third.

In February a linear osteotomy was performed
upon both tibiwe, a section of the fibule having been
first done. A counter-opening was made on the
inner aspect of the limb, and carbolized horse-hair
passed through. The limbs were put upon a tem-
porary splint, and, after the wound had closed, a
plaster-of-Paris dressing was applied. This was kept
on until consolidation had taken place, when she was
allowed to get up and use her limb.

Figs. 89 and 40 are from photographs taken be-
fore and after section.

Case IL.—G. IL, four years of age, was admitted
into St. Mary’s Hospital, in 1882, with a marked
curvature of the bones of both legs at their lower
third. The bones have a lateral, with a marked
anterior bend, so that the crest of the tibia over-
hangs the ankle joint. In February osteoclasis was
performed upon both limbs, but only the lateral
curve could be corrected. The limbs were imme-
diately put up in plaster of Paris in a straight posi-
tion as regards the lateral bend. In May a cuneiform
osteotomy was performed upon both tibie, and a
linear on the fibule, counter-openings were made,
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carbolized horse-hair passed, and the lips of the tibial
wounds were united with carbolized catgut. On the
following day the horse-hairs were removed. The
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wounds healed by primary union. The temperature
was never above 99°. In four weeks the splints

were removed, and the union was found to be firm.
Figs. 41 and 42 show the deformity, and correction
obtained.



CHAPTER IX,

OSTEOCLASIES.

TuE correction of deformities of the long homne
by fracture is an old operation, and its history dates
back to the time of Hippocrates,

Osteoclasis may be either manual or instrumental,
Cases appropriate to the former procedure are de-
formities after fracture and bending of the long bone,
in the one before union is firmly established, and in
the other while the bones are in a pliable condition.
In this elass should be included ecases of fibrous, and
some of hony ankylosis of joints—and “redresse-
ment brusque) To instrumental osteoclasis is ap-
plicable all cases of deformity after fracture and
curvature of the long bones, where perfect consolida-
tion in the one and sclerosis in the other has taken
place.

The cases that can be corrected by manual os-
teoclasis are comparatively few, and even in those in
which 1t is possible to correet without the use of an
apparatus for the application of power, the latter is
better, on account of the precision with which the
point of rupture can be determined. Fracture, or
bending of the bones of the legs, even in quite young
children, is more difficult than is supposed.
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To the operation by means of an osteoclast
belong the vast majority of cases of deformities.
Osteoclasis without an instrument requires but a
brief notice. The cases to which it is applicable are
so apparent that their recapitulation would be use-
less except for the correction of certain deformities
at the knee joint. I refer to genu valgum and genu
varum,  Although redressement brusque does not
belong to the same category as forcible correction
of fracture, yet its consideration in connection with
osteoclasis seems appropriate. The method was first
advocated for rachitic curvature by Guérin® in 1848 ;
later, M. Delore, of Lyons, applied this procedure to
genu valgum and genu varum, It has been a favorite
operation among the surgeons of the French school,
while osteotomy has had its chief advocates in Eng-
land and Germany.

The object of Delore in redressement brusque was
to cause a partial diastasis between the diaphysis and
epiphysis at the lower portion of the femur, and then
to slide the epiphysis together with the tibia inward,
and thus correct the deformity. Delore’s method of
operating is as follows: The patient, being fully
under the influence of an ansesthetie, is placed on the
side on which the limb to be operated upon is situ-
ated, with the external malleolus and the upper por-
tion of the thigh resting firmly on the table. Then,
by sudden and repeated applications of force by
means of the hand placed on the apex formed by the
deformity, the knee is forced outward until the leg
assumes its normal relation to the thich. The opera-
tion is performed slowly and progressively, the time

1% Gaz. Med. de Paris,” 1848, p. 743.
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required to obtain restitution varying from five
minutes to half an hour. In young children only a
very moderate pressure is required, while in persons
of eighteen or twenty years great force is necessary.
M. Taillaux operates by placing the patient upon the
opposite side, resting the knee upon a cushion, and,
using the leg as a lever, forces the lower limb into the
desired position. The deformity gives way with a
series of cracks. The lesions produced by this op-
eration differ somewhat in different cases. Yet they
are all of a serious nature, and are accompanied at
least by effusion into the joint, and often by inflam-
mation. In a patient of Delore’s who died of measles
twenty days after a redressement brusque for genu
valgum, it was found that the lower epiphysis of
the femur had been partially detached; there was
considerable ecchymosis under the periosteum on the
anterior aspect of the femur; the external portion
of the epiphysis of the tibia had been loosened, and
the end of the fibula torn off and drageed upward by
the external lateral ligament. Frequently the inter-
nal condyle of the femur or inner head of the tibia
is flattened or crushed in by the amount of force
employed, while the periosteum is torn and detached.
In older subjects, fracture of the shaft has been pro-
duced, or rupture of the external lateral licament.
Inflammation of the knee, more or less intense, has
followed the operation. Notwithstanding the appa-
rently severe nature of the immediate effects of the
operation, in two hundred and fifty limbs operated
upon by Delore he reports no accident; and states
that in about one year all traces of the operation
have disappeared. But even then the patient has to
11
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be kept under observation many months, and a re-
turn of the deformity is by no means exceptional.
Serious inflammation of the joint and suppurative
periostitis of the shaft of the femur have been re.
ported, Delore has operated chiefly upon children,
It is reported that the injury to the ends of the
hones entering into the formation of the knee joint
has not been followed by arrest of development in
the limb, It would appear that the nearer the pa-
tient approached adult life, the more serious and dif-
ficult the operation 1is.

Redressement brusque for genu valgum has had
but few, it any, advocates in this country. That it
has not heen more frequently followed by serious
joint disease with disorganization of the articulation
is a matter of surprise. Perhaps the explanation is
that the operation has only been performed in
selected cases, on patients who were 1 good health
and with no predisposition to tubercular affections,
The fact that the exact nature of the lesions produced
in any single case are so uncertain, and the time
necessary to regain use of the joint so long, has de-
terred most surgeons from adopting this operation;
and now that a much better and more precise method
of correcting genu valgum and genu varum has heen
devised in osteotomy, it is probable that redressement
brusque 1s an operation of the past.

Rushton Parker® has reported some cases of cur-
vature of the femur and genu valgum treated by
osteoclasis of that bone. His method 1s as follows:
The knee joint was fixed in an extended position by
means of well-padded iron splints, enveloping the

14 Med. Times and Gaz.,” December 29, 1583,
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upper half of the leg and the lower portion of the
thigh, so that the part of the limb below the curve
or desired point of fracture should be perfectly im-
movable and serve as a lever., The thigh was then
laid on its outer side, the upper part being held
firmly down on the table, the point of desired frac-
ture just on the edge, and the rest of the limb pro-
jecting beyond. Then, by using the latter portion of
the limb as a lever, fracture was readily produced at
the desired point. e mentions a troublesome syno-
vitis of the knee joint in one of his cases as a result
of the operation.

Rupture of ankylosed joints is a serious opera-
tion. Its dangers, however, are different for different
articulations, and vary with the nature of the uniting
medium. In joints presenting extensive bony sur-
faces, and in which bony union has taken place, forci-
ble rupture 1z a grave operation. It is often impos.
sible to cause a separation between the bones, and
fracture may take place at a point on either side of
the joint and produce a deformity in no way an im-
provement on the one it was sought to relieve, It is
not a safe operation for bony, and is a very question-
able one in fibrous, ankylosis of the hip joint. In
the former case the enormous power, when the pelvis
is fixed, that can be brought to bear upon the upper
end of the femur will certainly produce a fracture
if the attempt is persisted in, but at what point
depends upon where the bone is the weakest, In
fibrous ankylosis after suppurative coxalgia, as said
before, it 1s too hazardous an operation. In the knee
joint excellent results have followed forcible rupture,
and, if the band be fibrous, some useful motion is
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often obtained. It is not entirely devoid of danger
to the popliteal nerve and vessels behind the joint,
injury to which has been recorded. ‘When there is
much cicatrical tissue behind the articulation, the
danger that the important structures in that situa-
tion may be torn is not slight it' persistent force is
employed. It is questionable whether an osteotomy
would not be a better and safer operation in this
class of cases, be it linear or cuneiform. In this case,
however, a movable joint is not a possibility.

It should be stated, however, that in ankylosis of
the hip joint after disease, excellent results from forei-
ble fracture have heen recorded by M. Broea,* Labo-
rie,” Tillaux,® and by other surgeons in England and
in this country. Yet its dangers, especially after
coxalgia, are by no means slight. Disastrous results
have been too common, and its results compare very
unfavorably with those of osteotomy.

Osteoclasis by means of an apparatus by which
considerable power can be applied has been ad-
vocated by all writers upon surgery, and many
instruments have been devised for this purpose.
The earlier operations were restricted to the correc-
tion of fractures of the long bone united at an angle,
but later surgeons have extended the operation to
deformities of the limbs due to other causes. Busch,
Louvier, Maisonneuve, and others, have invented in-
struments for the purpose. In 1846, Rizzoli devised
an osteoclast, which, with some modification, is still
used. Its introduction into this country is due to

14 Bull. de la zoe. de chir.,” Paris, vol. i, 1860, p. 243,
# Ibid., p. 235,
3 Ihid., 1875, p. 353,
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Dr. A. T. Cabot, of Boston.! It consists (Fig. 43) of
a heavy bar, fifteen inches long, one inch wide, and
three eighths of an inch thick, being much thicker in
the center, which is pierced for the female portion of
a screw. Into this is fitted a round steel bar, one half
an inch in diameter, on which is cut a thread corre-
sponding to the nut on the long bar, and furnished
at its upper portion with a handle; and at its lower

Fic. 42.

extremity is a strong, well-padded steel plate or
crutch, forming a segment of a circle. The portion
of steel forming the male part of the serew turns in
a socket on the upper side of this crutch. Two steel
rings, five inches in diameter, one inch wide, and one
fourth of an inch thick, having at their upper por-
tion a slot into which the large bar slides, and to
which they are fixed in any desired position by bind-

14 Boston Med. and Surg, Jour.,”” August 14, 1879, p. 217.
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ing screws. The lower segment of these rings are
well padded with flannel and covered with chamois.

In order to increase the rapidity with which the
- force can be applied, I have had three threads eut
upon the upright bar, which forms the screw,

Dr. C. F. Taylor, of this city, has devised an os-
teoclast—which i1s deseribed in the “ Medical Ree-
ord” for April 21, 1877, p. 241—for fracturing the
femur in a case of bony ankylosis with marked ab-
duction and flexion of the thigh occurring after hip
joint disease. As the instrument is at the present
time being remodeled, a description is omitted.
The instrument is an excellent one for certain
purposes, and should be better known.

Osteoclasis has been employed for—

1. The correction of deformities after fracture,

2. For straightening ankylosed joints.

8. For the correction of rachitic deformities,

Rizzoli produced an oblique fracture of the sound
femur in order to compensate for shortening of the
other lIimb. I am not aware that any other surgecns
have followed this plan of treatment.

Osteoclasis for deformity of the long bone after
fracture has been performed by many surgeons, and
instruments of various designs have been devised for
this purpose. It is an operation that is attended
with but little danger, and has yielded excellent
results. Thus, in Gurlt’s statistics® the femur was
fractured fifty-three times, the leg twenty-four, with-
out an accident, and with a good result as to its
furction and use. The records of hospitals will
furnish many examples of this method of correcting

1% Arch. gén. de méd.,” September, 1875, p. 838
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deformities, The results and technique are so well
known to practical surgeons that an extended notice
is not called for. Osteoclasis for deformity after hip
joint disease by means of an instrument has been
performed. Most of the apparatuses used for this
purpose have been devised for fracture near the joint
at an uncertain point. Taylor’s osteoclast was de-
vised to produce a fracture at a point entirely under
the control of the surgeon. From the anatomical
position of this articulation it is impossible to select
a point above the junction of the middle with the
upper third, and herein is the defect of the osteoclast
of Dr. Taylor. The fracture is at a point =o far from
the joint that the resulting deformity is considerable,
and increases the amount of shortening,

Fig. 44 1s from a case reported in the “ Medical
Record,” April 21, 1877, p. 242 and shows the
amount of deformity after the use of this osteo-
clast,

Osteoclasis for the Correction of Curvatwre of the
Leqg of RachiticOrigin.—For certain curvatures of the
bones of the legs osteoclasis is to be preferred to any
other operation, in that it does away with all cutting
and takes but little time for its performance. For
the past three years I have abandoned osteotomy for
long lateral and antero-lateral bending of the hones
of the lez. I do not think that anterior curvature or
acute hends near the epiphysis are well adapted to
this means of treatment, for reasons that will be
given farther on. I use Rizzoli's osteoclast, as de-
seribed on page 155.

The method of using it is as follows: The patient
being placed under ether and the desired point of
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fracture having been determined, the limb is passed
through both rings, which are adjusted on the straight
bar so that one shall be just above the lower and
the other just below the upper epiphysis of the
tibia. The semicircular pad should be directly over

Fra. 44.

the point of desired fracture on the outer aspeet of
the limb. It makes no difference whether the steel
plate at the end of the screw is equidistant from the
two rings, the point of fracture takes place imme-
diately under it, no matter where it is placed, pro-
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vided it is far enough from one of the rings to allow
sufficient space, I do not think that I have ever had
less space than two inches. 1 think it safe to place
several layers of flannel over the points of pressure
and counter-pressure, After the instrument is ad-
justed it is made tight with a few turns of the screw,
and then the pressure-pad is driven down rapidly by
turning the screw until the bone gives way. It has
been found that with the instrument the fracture
always takes place directly under the pad, and is
transverse, I have never seen or heard of any in-
jury to the skin, nor have I seen any ecchymosis
from the pressure of the instrument.

In some experiments with Rizzoli's osteoclast, on
the adult cadaver, by Dr. E. H. Bradford, of Boston,’
he states: “The fracture was always sharply trans.
verse, as if cut three quarters of the way through and
waving the rest without any splintering.”

- The reason I do not think that anterior eurva.
tures are suited for osteoclasis is that, if force is ap-
plied in a direction from before backward, pressure
will have to be made directly over the crest of the
tibia; and in many of these cases it is much sharper
than in the normal limb, and is not as well covered.
If the fracture is made by applying lateral force, much
manipulation is necessary to bring the lower frag-
ment forward, It has never worked satisfactorily in
my hands. Angcular deformities near the epiphysis
I have never tried to correct, asit would be necessary
to place one of the rings over the epiphysis, and
separation of that portion of the bone might occur.
In this class of cases I have always performed a

! Private note.
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linear osteotomy. I have never had an accident of
any kind happen after an osteoclasis of the bones
of the leg.

I think that, with the above exceptions, all cases
of tibial eurves should be corrected by osteoclasis.

Aceidents—A case of non-union is reported by
Dr, Fifield.! It occurred in a girl, five years of age,
who presented a congenital distortion of the arms
and legs. In August, 1880, osteoclasis was performed
on the left tibia and fibula. In Oectober of the same
year a similar operation was done on the right leg
and fore-arm. The bones of this limb united in a
good position in a few weeks, but the left tibia did
not unite firmly, and there was considerable pro-
jection forward at the seat of fracture. In March,
1881, the bones were again fractured at the point of
partial union, and the tendo Achillis divided. The
leg was straichtened and placed in a plaster-of-Paris
splint. In April there was no formation of callus, but
by May there was partial union with bowing forward
of the tibia. During the next sixteen months she
wore a steel brace, but there was no improvement.
During the month of June, 1882, it was twice fract-
ured, but with no effect as regards union. In Sep-
tember, 1882, an incision was made down upon the
point of fracture; the periosteum was found to be
thickened and the ends of the bone sclerosed. A
thin, wedge-shaped piece of bone was removed from
the extremities of both fraements and the ends of the
bones wired together, and in two months firm union
was established between the fragments., Porter® re-

14 Med. News,” April 14, 1883, p. 416.
? “ Boston Med. and Surg, Jour.,” April 14, 1879, p. 217.
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ports a case of anterior curvature of the tihia. On one
limb osteotomy was performed, on the other osteo-
clasis. Five weeks after the latter operation there
was found considerable overlapping of the ends of the
bones, and a small fragment was found to be mova-
ble at the point of fracture, which later became at-
tached and solid, thus proving that there had been
comminution,

The object of osteoclasis is to produce a simple
fracture and then to keep the limb, in a fixed bandage,
in a corrected position until firm union has been es-
tablished. With the osteoclast of Rizzoli and Taylor
the point of fracture is certainly under the control of
the operator, and, with the exception of the two cases
mentioned in a previous page, I have never heard of
any accident or failure to correct in lateral and an-
tero-lateral curvature.

The result on the bone itself has been determined
by Dr, A. T. Cabot," who obtained a specimen from
a patient who died four months after the operation.
On longitudinal section of the bone, an imperfectly
marked transverse line indicated the point of fract-
ure. Themedullary cavity was somewhat narrowed,
though by no means obliterated. There was a thin
layer of spongy bone enveloping the tibia and ex-
tending for an inch or an inch and a half above and
below the point of fracture,

Cases of curvatures of the tibia suitable for osteo-
clasis are those of long lateral bends in which there
is not any marked anterior deformity. Pure anterior
curves I do not think as well suited for the opera-
tion. The danger of applying any considerable force

! © Boston Med. and Burg. Jour.,” 1879, vol. ci, p. 217.
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over the crest of the tibia would seem a strong argu-
ment against the operation in this class of cases, and
a fracture by lateral pressure would require a great
amount of manipulation of the bone and disturbance
of the soft part. It has seemed to me that a cunei-
form osteotomy was the better operation, and really
to necessitate less injury to the muscles and tissues
about the bone. Dr. E. II. Bradford, of Boston, how-
ever, uses the osteoclast for this deseription of curves,
and thinks well of it. That the fracture is not as
simple as when the instrument is applied laterally is
shown by the comminution in Porter’s® case. Sharp
curvature near the joint should be corrected by a
linear osteotomy. The danger of injury to the lower
epiphysis of the tibia is great if one of the points of
counter-pressure 1s directly on it.

The same remark applies to sharp eurvatures just
below the knee joint.

In regard to the age at which osteoclasis should
be performed, I think it is a question to be decided
by each operator for himself. Fracture of the long
bones in children is a trivial affair. The pain after
1t 1s not great, and by the following day they are as
merry as though nothing had been done. In some
cases, while the bones are quite soft, the deformity
can be corrected by simply bending the bones with
the hands and then putting the limb up in a plaster-
of-Paris splint. If restitution can not be accomplished
by this means, it must be left to the surgeon to say
whether an attempt shall be made to correct the
curvature by splints or by an osteoclast. In chil-
dren over four years of age I think, as a rule, ap-

1 Loe. cil,
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paratus is useless. In hospital practice I always
fracture as soon as I am satisfied that the bhones
are moderately hard. I have never met with any
return of the deformity after an osteoclasis, and
in appropriate cases the correction is perfect.

In 1879 an apparatus was presented, at a meet-
ing of the Société de Chirurgie de Paris, for the cor-
rection of genu valgum, devised by M. Collin. Its
purpose was to produce a separation between the
epiphysis and diaphysis at the lower end of the
femur, thus substituting instrumental in the place
of ‘manual force in Delore’s operation. It consisted
of two semicircular collars or crutches, to be applied,
one to the middle of the thigh and the other to the
inferior third of the leg, from their posterior aspect,
and separated by a frame movable at right angles to
their long axis ( porte-i-faux) by a lever, by which
force is brought to bear upon the knee joint from
within outward. This portion is provided with a
well-padded plate placed on the inner side of the
knee. These two semicircular collars are supported
by two iron rods, sliding in a steel groove, in order
to adapt them to different limbs. A movable part,
worked with a long stem acting as a lever, draws the
knee outward, while the two collars indicated above
hold the limb firm. In order to prevent rotation
of the leg, the patella is held by means of a con-
cave pad, which is set between two uprights and
moved by a screw, so as to be raised or lowered at
will. The whole apparatus is mounted upon a
thick piece of wood which is made very solid (Fig,

1#Du genu valgum et de son redressement par 'appareil Collin.' Braye,
“Thése de Paris,” No. 472, 1880,
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45). The power is applied by means of the long lever,
which draws the movable portion outward with great
force. It has been demonstrated on the cadaver that
in all cases the separation takes place invariably be-
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tween the epiphysis and diaphysis, without any in.
jury to the ligaments or the joint. In five limbs on
which the apparatus was used, in patients varying
from six to firteen years of age, the result was excel-
lent.

In 1882, Robin,’ of Lyons, exhibited a new osteo-
clast for fracture of the lower end of the femur, It
consists (Fig. 46) of an iron case extending halfway
around the thigh, on its anterior aspect, from a point a

Fia. 44.

short distance above the condyles of the femur up-
ward to the superior third of the thigh. Two steel
collars bind this to a piece of heavy plank—the one
at 1ts lower, the other at its upper limit. Each collar
is fastened to the plank by a nut and screw. This
portion of the apparatus holds the femur secure. To
the upper or superior portion of the lower collar an
upright is securely fastened, having a slot at its

1% Lyon méd.," March 26 and April 2,1882.
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upper part at right angles to the collar and parallel
to the long axis of the limb. Into this slot is fitted
one end of a lever, which extends down over the leg,
A strong leather strap, large enough to surround the
thigh just above the condyles and pass around the
lever, completes the apparatus. It is evident, when
the osteoclast is adjusted, that the lever will act,
when pulled upward, as one of the second order
where the weight is between the fulerum and power.
The objeet is to cause a transverse fracture, either
complete or incomplete, just above the epiphyseal
line of the femur.

The following is the method of using it : The pa-
tient having been etherized, and the thigh fastened
down by means of the iron case, the leather band is
placed around the lower portion of the thigh so as to
grasp the condyles and then pass over the lever. Just
before applying the power the limb is rotated out-
ward and the force applied by forcing the lever up-
ward. The vessels and nerves, being protected by the
condyles, escape any injury. With this osteoclast it
is found that the fracture takes place just above the
condyles, and that the correction of the deformity can
be readily made. Robin is reported by Delarue’ to
have collected eighty-three cases operated with sue-
cess. In many the operation was followed by effu-
sion into the knee joint. The time required to ob-
tain firm consolidation was from four to eight weeks,
I have had no experience with either of these mstru-
ments. Their use has been so limited that but little
is really known of their merits in this country. Dr.

14Dy redressement du genu valgum,” * Thése de Paris,” 1884, No. 184,
p- 49,
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E. M. Moore, of Rochester, has used this instrument
in a case of deformity at the knee joint.

This osteoclast, with slicht modifications, has been
used to rupture an ankylosed knee joint.

ILLUSTRATIVE CASES,

Case I.—George Me,, six years of age, admitted
into St. Mary’s Hospital for children in May, 1882,

with lateral curvature of the bones of both legs of
rachitic origin. He is a well-developed boy, and in
excellent condition. Fig. 47 is from a photograph
taking shortly after admission into the hospital.
May 15, 1882, osteoclasis was performed upon
both limbs, the pad of the instrument being placed
on the outer aspect of the limb at the point of great-
est curvature. After fracture the limbs were put up
in plaster-of-Paris bandages in a straight position.
12
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Patient did not complain of much pain after the in-
fluence of the ether had passed off, and at no time
did his temperature rise above the normal.

June 14th, splint removed and union found to be
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firm, and the limb in a good position. He was al-
lowed to get up. Fig. 48 is from a photograph taken
at the time of his discharge.

Case II.—Ada R, three years of age, admit.
ted into St. Mary’'s with rachitic curvature of both

legs. She is in good condition, and the bones are
quite hard.

Fig. 49 shows her condition at time of admis-
sion. Osteoclasis was performed on both limbs, They
were put up in a plaster-of-Paris splint in a straight
position, They were removed at the end of four
weeks,

Fig. 50 is from a photograph at time of dis-
charge,



CHAPTER X.

STATISTICS AFTER OSTEOTOMIES.

L}

My experience in osteotomy and osteoclasis, al-
though not as extensive as that of some European
surgeons, yet has been considerable, For the pur-
poses of statistics I have divided all osteotomies into
two classes, linear and cuneiform. In my judgment,
the bone on which the operation is performed has no
influence on the result except that the more superfi-
cial the bone the greater is the liability for suppura-
tion to follow, for the reason that there is greater dan-
ger of the lips of the wound being separated by
extravasation of blood if adequate drainage has not
been provided. I have performed seventy-four linear
and seventeen cuneiform osteotomies. All the pa-
tients on whom these operations were performed re-
covered with the deformity corrected, except two
cases of genu valgum, on which a Reeves's operation
was done and in which the condyle could not be
detached on account of the relaxed condition of the
external lateral ligament.

The following are the cases in which suppuration
occurred :

In the first case of linear osteotomy for bow-legs
considerable and troublesome suppuration took place



STATISTICS AFTER OSTEOTOMIES. 2 47|

in both limbs, and from the left a small shell of bone
was detached from the lower end of the upper frag-
ment. During the operation the anterior tibial artery
was divided by the osteotome, which was allowed to
project outward beyond the line of the crest of the
tibia. I think, moreover, that the operation was not
performed properly, and that my osteotomes were too
thick ; there was not sufficient drainage. In the sec-
ond, suppuration occurred in one limb, but to a slight
degree. The wound was not closed properly, and the
compress irritated the tissues of the leg. In the
fourth case there was a trace of pus for a day or two,
and in one patient a small slough formed under a
compress. In the third case of genu valgum after a
Macewen's supra-condyloid operation there was a lit-
tle suppuration in one limb for a few days. In the
fifth case there was found, upon the fifteenth day af-
ter the operation, a collection of pus extending from
the wound up as far as the upper third of the thigh,
It was situated between the muscles and the skin,
and did not communicate with the bone, as stated on
page 114. On removing the small piece of gauze
covering the wound, a free discharge of pus took
place and emptied the abscess-cavity. The compress
was glued to the skin immediately around the wound
by blood, and formed a portion of the outer wall of
the abscess-cavity. I think that the abscess had its
origin in a small piece of adipose or cellular tissue
protruding from the lips of the wound; this was ir-
ritated by the gauze, and a small quantity of pus
formed ; it could not escape on account of the firm
adhesion of the compress to the skin, and the dried
blood on the gauze rendered it stiff and hard. It
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forced the lips of the wound apart and, as its quantity
nereased, the matter burrowed backward and upward.
The application of a compress was soon followed by
a cure. The temperature in this case did not rise
above the normal until the day on which the abscess
was discovered, and then only reached 100°. In the
ninth case a small collection of pus was found some
days after the operation ; it gave no trouble, and did
not retard convalescence, The cause of the abscess
may have been an improper handling of the limb.

In the twelfth case quite an extensive collection
of pus occurred in the left limb, for which no cause
can be assigned; it did not communicate with the
bone, and was easily controlled.

I have therefore had eight cases of suppuration
in seventy-four linear osteotomies,

CUNEIFORM BSECTIONS.

In the first six limbs operated upon, suppuration
took place in all to a considerable extent, necessitat-
ing frequent dressings. The cause of this, I am satis-
fied, was an improper management of the wounds.
The pus in all these cases was in contact with the
bone. In three limbs there was a slight necrosis,
but all eventually made a good recovery, with the
deformity corrected.

Since I have managed the wound differently there
has been no complication, except in one case at pres-
ent under treatment. It occurred in a boy, eight
years of age, with a marked anterior curvature of both
tibize, and on whom I performed a cuneiform osteoto-
my on both limbs.
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For the first two days he was continually in mo-
tion, twisting his limbs in every direction, and which
it was impossible to control. On the third day both
legs were greatly swollen, and suppuration followed,
necessitating frequent dressings. At the present time
(four weeks after the operation) he is doing well. 1
think that in this case suppuration was due to mo-
tion between the fragments of the bone,

I have lost two patients after an osteotomy, one
dying from diphtheria, the other from meningitis. At
the time of death firm union existed at the point
of operation. The fatal issue in these cases was in
no way traceable to the operation. I have performed
osteoclasis upon thirty-four limbs for the correction
of lateral curvature of the tibia. In all recovery took
place without any complication, the deformity being
relieved.

I have been able to collect the result in fifteen
hundred and ten (1,510) cases of osteotomy for the
correction of deformities at the hip joint, for genu
valoum and tibial curvature. Section for deformi-
ties ofthe knee joint and operations for vicious union
after fractures are not included, for the reason that
these sections do not strictly belong to the class of
deformities considered in this volume. The labor
necessary to collect such statistics, to be of any value,
would trespass too much on my time, and would de-.
lay the appearance of this volume, which has already
taken a much longer time than I had anticipated in
its preparation. Of the total number of osteotomies,
fourteen hundred and forty-eight (1,448) were linear
and sixty-two (62) cuneiform. Of the former, fifteen,
(15) died, in ninety-two (92) suppuration is reported
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to have occurred, and in seventeen (17) there was
some necrosis—a mortality of 010 per cent.

Of cuneiform osteotomies, in seventeen suppura-
tion is reported, and five died—a mortality of ‘96 per
cent,

Taking the whole number of operations, there was
a mortality of 0132 per cent. There have, no doubt,
been other fatal cases, but no record has been made
of the fact, nor do these figures probably give a fair
representation of the number of operations that have
been performed.

Deformities of other bones have been corrected
by an osteotomy, but the number of the operations
are few. Muralt®and Schoepft* have divided the hu-
merus for the correction of deformity of this bone
after fracture, Walton® operated upon two cases of
ankylosis of the elbow joint in a straight line by di-
viding the humerus. Barwell‘ mentions another case.
Mears® made a section of the humerus near the joint
in a case of old dislocation. Gardeil and Guterbock,
and Hill” have divided the radius for vicious union
after fracture. In all of these cases a good result
was obtained.

Taking into consideration the many accidents,
the want of experience as to the class of cases suit-
able for an osteotomy, the faulty methods in opera-
ting, and wound management, the results have been
excellent, If the earlier operations were left out,
the mortality would be reduced to almost zero.

1 % Campenon,” loe. cif. ? & Campenon,” loe. eit,
? ¢ Lancet,” April 3, 1880, p. 226.
4 % Treatize on Disease of Joints,” 2d ed., p. 565.

 “Trans. Am. Surg. Assoc.,” vol. i, 1881-'83, p. 115.
& & Campenon,” loc. edt.. 7% Laneet,” 1872, vol, ii, p. 153,
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H. Carter, M. D., Member of the Royal College of Physicians, Lon-
don; Physician to the Queen’s Hospital, Birmingham, ete. Third
edition, revised and enlarged. 1 vol., 12mo. (o be published soon.)

CHAUVEATU (A.). The Comparative Anatomy of the Domesticated
Animals. Translated and edited by George Fleming. 8vo. Illus-
EERbed s e e L e e e e Cloth,

COMBE (ANDREW). The Management of Infancy, Physiological and
Moral. By Andrew Combe, M.D. Revised and edited by Sir
James Clark, Bart.,, K. C. B.,, M. D, F. R.5. 12mo......... Cloth,

CORNING (J. L.). Brain Exhaustion, with some Preliminary Consid-
erations on Cerebral Dynamics, By J. Leonard Gmmnm NE T
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DAVIS (HENRY G.). Conservative Surgery. With Illustrations.
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ELLIOT (GEORGE T.). Obstetriec Clinic: A Practical Contribution to
the Study of Obstetrics and the Diseases of Women and Children.
By George T. Elliot, Jr.,, A M., M.D. Bvo............. oinc I LOTS

EVETZEY (ETIENNE, M.D.). The Physiological and Therapeutical

Action of Ergot. Being the J i}l‘sr}ph Mather Smith Prize Essay for
1881. 1 mL, e 5 e o B i L e e o Limp cloth,

FLINT'S Mannal of Chemical Examinations of the Urine in Disease;
with Brief Directions for the Examination of the most Common
Varieties of Urinary Caleuli. By Austin Flint, Jr., M. D). Revized
) | A e e e R S il WS A s Cloth,

Physiology of Man. Designed to represent the Existing State
of Physiological Science as applied to the Funetions of the Human
Body. By Aunstin Flint, Jr., M.D. Complete in 5 vols.

Vol. 1. Introduction ; Thc Blood ; Cireulation ; Respiration. 8vo.

Vol. 2. ﬁ]imem{m{:n lef{-st,mn Ahsmptmn :* Lymph ; and
(Zh_}'le. 8vo.

Vol. 8. Secretion; Excretion; Duetless Glands; Nutrition; Ani-
mal Heat ; Movements; Voice and Speech. 8vo.

Vol. 4, The Nervouns System. 8vo.

Vol. 5. (With a General Index to the five volumes.) Special
Senses; Generation. Pervol.......... Cloth, $4.60*; Sheep,
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FLINT'S Text-Book of Human Physiology; designed for the Use of
Practitioners and Students of Medicine. By Austin Flint, Jr., M. D.
Illustrated by three Lithographic Plates, and three hundred and
thirteen Woodcuts, Third edition, revised. 1 vol., imperial Svo.

Cloth, $6.00*; Sheep,

The Physiological Effects of Severe and Protracted Muscular

Exercise; with Special Reference to its Influence upon the Excre-

tion of Nitrogen. DBy Austin Flint, Jr., M. D., ete. 12mo...Cloth,

The Source of Muscular Power. Arguments and Conelusions

drawn from Observation upon the Human Subject under Conditions

of Rest and of Muscular Exercise. By Aunstin Flint, Jr., M, D. 12mo.

FOURNIER (ALFRED, M.D.). Syphilis and Marriage. Translated
by P. Albert Morrow, M.D. 8vo.......... Cloth, $2.00%; Sheep,

FREEY (HEINRICH). The Histology and Histochemistry of Man., A
Treatise on the Elements of Composition and Structure of the
Human Body. By Heinrich Frey, Professor of Medicine in Zurieh.
Translated from the fourth German edition by Arthur E, J. Barker,
M. D., and revised by the author. With 608 Engravings on Wood.
S e A A R P R e g T .Cloth, $5.00%; Sheep,

GROSS (SAMUEL W., M. D.). A Practical Treatise on Tumors of the
Maromary Gland. ~8vo. IDustrabed ... .....ociceecminsmsnnansn

GUTMANN (EDWARD, M. D.). The Watering-Places and Mineral
Springs of Germany, Austria, and Switzerland. Illustrated.......

HAMILTON (ALLAN McL., M.D.). Clinical Electro-Therapeutics,
Medical and Surgical. A Hand-Book for Physicians in the Treat-
ment of Nervous and other Discases. 8vo..........vvun... Cloth,

HAMMOND (W. A.). A Treatise on Diseases of the Nervous System.
By William A. Hammond, M. D., Surgeon-General U. 8. Army (re-
tired). Seventh edition, rewritten, enlarged, and improved. 8vo.

Cloth, $5.00%; Sheep,

A Treatise on Insanity, in its Medieal Relations. 1 vol., 8vo.

Cloth, $5.00%; Sheep,

Clinieal Lectures on Diseases of the Nervous System. Delivered

at Bellevue Hospital Medical College. Edited by T. M. B. Cross,
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HARET (D. BERRY). Atlas of Female Pelvic Anatomy. By D. Berry

Hart, M. D., Lecturer on Midwifery and Diseases of Women, School

of Medicine, Edinburgh, etec. With Preface by Alexander J. C.

Skene, M.D., Professor of the Medical and Surgical Diseases of

Women, Long Island College Hospital, Brooklyn. Large 4to, 37
Plates with 150 Figures, and 89 pages descriptive text.

(To be published soon.)

HARVEY (A.). First Lines of Therapentics. 12meo..... e a e G IOGH,
HOFFMANN-ULTZMANN. Introduction to an Investigation of Urine,
with Special Reference to Diseases of the Urinary Apparatus. By

M. B. Hoffmann, Professor in the University of Gratz, and R. Ultz-
mann, Tutor in the University of Vienna. Second enlarged and
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HOWE (JOSEPH W.). Emergencies, and How to Treat Them. By
Joseph W. Howe, M. D. Fourth edition, revised, 8vo...... Cloth,

- The Breath, and the Diseases which give it a Fetid Odor. With
Directions for Treatment. Second edition, revised and corrected.
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HUXLEY (T. H., LI.D.). The Anatomy of Vertebrated Animals.
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JONES (H. MACNAUGHTON). Practical Manunal of Diseases of
Women and Uterine Therapeutics. For Students and Practitioners.
By H. Macnaughton Jones, M. D., F. B. C. 5. 1. and E., Examiner in
Obstetrics, Royal University of Ireland; Fellow of the Academy of
Medicine in Ireland; and of the Obstetrical Society of London, ete.
1 vol.,, 12mo. 410 pages. 188 Illustrations. (Ready soon.)

EEYES. The Tonic Treatment of Syphilis, including Local Treatment
of Lesions. By E. L. Keyes, Adjunct Professor of Surgery, and
Professor of Dermatology, B. H. M, C., and Surgeon to DBellevue

PRICE
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KINGSLEY (N. W., M. D.). A Treatise on Oral Deformities as a
Branch of Mechanical Surgery. With over 350 Illustrations. 8vo.
Cloth, $5.00%; Sheep,

LEGG (J. WICKHAM, M. DD.). On the Bile, Jaundice, and Bilious Dis-
eases. With Illustrations in Chromo-Lithography. 8vo.
Cloth, $6.00%; Sheep,

LITTLE (W. J.). Medical and Surgical Aspects of In-Knee (Genu-
Valgum) : its Eelation to Rickets, its Prevention, and its Treatment,
with and without Surgical Operation. By W. J. Little, M. D. Illus-
trated by upward of Fifty Figures and Diagrams. 8vo..... .Cloth,

LUSK (WILLIAM T., M. D.). The Science and Art of Midwifery.
8vo. With 226 Illustrations............... Cloth, $5.00%; Sheep,

LUYS (J.). The Brain and its Functions. With Illustrations. lﬂmﬂ].&’
Clot

MARKOE (T. M.). A Treatise on Diseases of the Bones. By Thomas
M. Markoe, M. D., Professor of Surgery in the College of Physicians
and Surgeons. With Illustrations. 8ve.................. .Cloth,

MAUDSLEY (HENRY). Body and Mind: an Inquiry into their Con-
nection and Mutual Influence, specially in reference to Mental
Disorders. An enlarged and revised edition, to which are added
Psychological Essays, By Henry Maudsley, M. D. 12mo...Cloth,

Physiology of the Mind. DBeing the first part of a third edition.

revised, enlarged, and in great part rewritten, of ** The Physiology

and Pathology of the Mind.” 12mo......... . ... ... . ... Cloth,

Pathology of the Mind., Third edition. 12mo...... ....Cloth,

Responsibility in Mental Disease, 12mo................ Cloth,

NEFTEL (WM. B, M. D.). Galvano-Therapeutics. The Physiological
and Therapeutical Action of the Galvanic Current upon the Acoustic,
Optic, Sympathetic, and Pneumogastric Nerves. 12mo..... Cloth,

NEUMANN (ISIDOR). Hand-Book of Skin Diseases. By Dr. Isidor
Neumann. Translated by Lucius D. Bulkley, A. M,, M. D. Tllus-
trated by 66 Wood Engravings. 8vo....... Cloth, $4.00%; Sheep,

THE NEW YORK MEDICAL JOURNAL (weekly). Edited by Frank
15 ] ol B e R e Terms per annum,
GENERAL INDEX, from April, 1865, to June, 1876 (23 vols.)......... =

NIEMEYER (Dr. FELIX VON). A Text-Book of Practical Medicine,
with particular reference to Physiology and Pathological Anatomy.
Containing all the author's Additions and Revisions in the eighth
and last German edition. Translated from the German edition, by

George H, Humphreys, M. D., and Charles E. Hackley, M. D. 2
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NIGHTINGALE'S (FLORENCE) Notes on Nursing. 12mo....Cloth, $0 75

OSWALD. Physical Education; or, The Health Laws of Nature. By
Relir 1. Oswald, M. T).. 1 wol, 12mM0. . ccuvaisvsmnsisnns Cloth,

PEASLEE (E. R.). A Treatise on Ovarian Tumors: their Pathology,
Diagnosis, and Treatment, with reference especially to Ovariotomy.

By E. R. Peaslee, M. D. In one large vol.,, Svo. With Illustrations.
Cloth, $5.00%; Sheep,

PEREIRA'S (Dr.) Elements of Materia Medica and Therapeutics.
Abridged and adapted for the Use of Medical and Pharmaceuntical
Practitioners and Students, and comprising all the Medicines of the
British Pharmacopceia, with such others as are frequently ordered in
Prescriptions, or required by the Physician. Edited by Robert Bent-
ley and Theophilus Redwood. Royal 8vo....Cloth, $7.00%; Sheep,

POORE (C. T.). Osteotomy and Osteoclasis, for the Correction of
Deformities of the Lower Limbs. By Charles T. Poore, M. ID., Sur-
geon to St. Mary’s Free Hospital for Children, New York. 8vo.

(Nearly ready.)

QUAIN. A Dictionary of Medicine, including General Pathology, Gen-
eral Therapeutics, Hygiene, and the Diseases peculiar to Women and
Children. By Various Writers. Edited by Richard Quain, M. D.,
F.R.8. In one large Svo volume, with complete Index, and 138
Illustrations. Sold only by subscription............... Half mor.,

RANNEY (AMBROSE L.). Applied Anatomy of the Nervous System,
being a Study of this Portion of the Human Body from a Stand-
point of its General Interest and Practical Utility, designed for Use
as a Text-Book and as a Work of Reference. 8vo.

Cloth, $4.00%; Sheep,

RIBOT (TH.). Diseases of Memory: an Essay in the Positive Psychol-

ogy. Translated from the French by William Huntington. {Z_l}:‘l?,mg.
oth,

ROSENTHAL (I.). General Physiology of Muscles and Nerves. With

75 Woodeuts. 12mo............ cewansa Oloth,
ROSCOE-SCHORLEMMER. Treatise on Chemistry.

Yol. 1. Non-Metallic Elements. 8v0.......covovveeiioaaas Cloth,
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Vol. 3. Part I. The Chemistry of the Hydrocarbons and their De-

TR BRI s s e L e e e R e
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R AR Ral X T e e L sl D, -

SAYRE (LEWIS A, M.D.). Practical Manual of the Treatment of
Club-Foot. By Lewis A. Sayre, M. D., Professor of Orthopedic
Surgery in the Bellevue Hospital Medical College, etc. Fourth edi-
tion, enlarged and corrected. 12mo......... Sl AL g Cloth,

Lectures on Orthopedic Surgery and Diseases of the Joints, de-

livered at Bellevue Hospital Medical College. New edition, illustrated

with 324 Engravings on Wood. S8vo...... .....Cloth, $5.00%; Sheep,

SCHROEDER (Dr. KARL). A Manual of Midwifery, including the
Pathology of Pregnancy and the Puerperal State. By Dr. Karl
Schroeder, Professor of Midwifery, and Director of the Lying-in
Institution, in the University of Erlangen. Translated into English
from the third German edition, by Charles H. Carter, B. A., M. D,
B. 8., London ; Member of the Royal College of Physicians, Lon-
don, ete. With 26 Engravings on Wood. 8vo.

Cloth, $3.50%; Sheep,
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SIMPSON (Sir JAMES Y.). Selected Works: Anmsthesia, Diseases of
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Women. 3 vols.,, 8vo. Per volume......... Cloth, 3.00%; Sheep, $4 00*

SMITH (EDWARD, M.D.). Foods. ([nternational Scientific Series.).

STEINER. Compendium of Children's Diseases: a Hand-Book for
Practitioners and Students. By Dy, Johannes Steiner, Professor of
Diseases of Children in the University of Prague, ete. Translated
from the second German edition, by Lawson Tait, F. R. C. 5., ete.
o B P e S S T Cloth, $3.50%; Sheep,

STONE (R. FRENCH). Elements of Modern Medicine, including Prin-
ciples of Pathology and of Therapeutics, with many Useful Memo-
randa and Valuable Tables of Reference. Accompanied by Pocket
Fever Charts. Designed for the Use of Students and Practitioners
of Medicine. In wallet-book form, with pockets on each cover for
Memoranda, Temperature Charts, ete. By R. French Stone, M. D.,
Professor of Materia Medica and Therapeutics and Clinical Medicine
in the Central College of Physicians and Surgeons, Indianapolis;
Physician to the Indiana Institute for the Blind ; Consulting Physi-
cian to the Indianapolis City Hospital, ete., ete.  (In preparation.)

SWETT'S Diseases of the Chest. 8vo...........cocicnecnnses Cloth,

TYNDALL (JOHN). Essays on the Floating Matter of the Air, in
Relation to Putrefaction and Infection. 12mo........ .« » « . Cloth,

ULTZMANN (Dr. ROBERT). Pyuria, or Pus in the Urine, and its
Treatment. By Dr. Robert Ultzmann, Professor of Genito-Urinary
Diseases in the Vienna Poliklinik. Translated by permission, by
Dr. Walter B. Platt, F. R. C. 8. (Eng.). ( Nearly ready.)

VAN BUREN (W. H.). Lectures upon Diseases of the Rectum, and
the Surgery of the Lower Bowel, delivered at Bellevue Hospital
Medical College, by W. H. Van Buren, M. D., LL. D. New edition,
enlarged and rewritten., S8vo................. Cloth, $3.00%; Sheep,

Lectures on the Principles and Practice of Burgery. Delivered
at Bellevue Hospital Medical Cellege, by the late W. H. Van Buren,
M.D., LL.D., ete. Edited by Lewis A. Stimson, M. D. 8vo. (In press.)

YAN BUREN axp KEYES. A Praetical Treatise on the Surgiecal
Diseases of the Genito-Urinary Organs, ineluding Syphilis. De-
signed as a Manual for Students and Practitioners. With Engrav-
ings and Cases. By W. H. Van Buren, M. D., LL. D., and Edward
1 KeyesAs Mo M DI Bvai ol - oooliies Cloth, $5.00%; Sheep,

VOGEL (A.). A Practical Treatise on the Diseases of Children. By
Alfred Vogel, M. D., Professor of Clinical Medicine in the Univer-
sity of Dorpat, Eussia. Translated and edited by H. Raphael, M. D.
From the fourth German edition. Illustrated by six Lithographic
Tl Ey T R SR O Sl I e 1 e+ ++ . Cloth, $4.50%; Sheep,

WAGNER (RUDOLF). Hand-Book of Chemical Technology. Trans-
lated and edited from the eighth German edition, with extensive
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WALTON (GEORGE E., M. D.). Mineral Springs of the United States
and Canadas. Containing the latest Analyses, with full Description
of T:wocalities, Bontes, e6c. " T2IN0L waxhie s s e s s e sinmns o Cloth,

WELLS (Dr. T. SPENCER). Diseases of the Ovaries. 8vo....Cloth,

WYLIE (WILLIAM G.). Hospitals: Their History, Organization, and
Construction. By W. Gill Wylie, M. D. 8vo..............Cloth,
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POPULAR SCIENCE MONTHLY.

CONDUCTED BY E. L. AND W. J. YOUMANS.
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Tre Porrrar Sciexce MoxTHLY was established thirteen years ago to bring before
the general public the results of scientific thought on many large and important ques-
tions which could find no expression in the current periodicals. Seientific inquiry was
penetrating many new fields, extending important knowledge, and profoundly affecting
opinion upon numberless questions of speeulative and practical interest. It was the
policy of this magazine at the outset, and has been constantly adhered to since, to obtain
the ablest statements from the most distinguished scientific men of all countries in their
bearing upon the higher problems of investizgation. Leaving the dry and technical details
of science, which are of chief concern to specialists, to the journals devoted to them,
Tae Porvrir Screxce Moxtary has dealt with those more general and practical subjects
which are of the greatest interest and importance to the people at large.

That which was at first a dubious experiment has now become an assured and perma-
nent suceess, Our Moxtniy is the acknowledged organ of progressive scientific ideas in
this country. Received with favor at the outset, it has gone on increasing in circulation
and in influence, until its power is felt and acknowledged in the highest departments of
intellectual activity, and its leadership is recognized in the great work of liberalizing and
edueating the popular mind.

Making neither sensational appeals nor flaring announcements, we may now refer to
its courze in the past as a sufficient zuarantee that it will continne to diseuss in the same
earnest and fearless, but always respectful manner, the various important questions fall-
ing within its scope that are entitled to the intellizent consideration of thinkine people.

Science is the great ageney of improvement in this age, private and public, individual,
social, professional, and industrial. In its irresistible progress it touches everywhere,
and affectz everybody. It gives law to the material interests of the community, and
modifies its ideas, opinions, and beliefs, so that all have an interest in being informed of
its advancement. Those, therefore, who desire to know what is goinz on in the world of
thought in these stirring times, when new knowledre is rapidly extending, and old errors
are giving way, will find that they can keep informed only by subseribing for Tre Porr-
LAR Sciexce Moxtouy.

% This is one of the very best periodicals
of its kind published in the world. Its corps
of contributors comprise many of the ablest
minds known to science and literature.” —
American Medieal Jowrnal (8t. Louis).

i No seientific student can dispense with
thizs monthly, and it is diffieult to understand
how any one making literary pretensions fails
to become a regular reader of this journal.
*The Popular Secience Monthly? meets a
want of the medieal profession not otherwisze
met. It keeps full pace with the progress of
the times in all the departments of scientific
pursuit.”— Firginia Medical Monthly.

“ Every physician’s table ghould bear
this valuahle monthly, which we helieve to
be one of the most interestine and instroet-
ive of the periodicals now published, and
one wiich iz destined to play a large part in
the mental development of the laity of this
country.”’— Canadian  Journal of Medical
Seicnce.

“ Dutside of medical journals, there is
no periodical published in America as well
worthy of being placed upon the physician's
library-table and regularly read by him as
* The Popular Science Monthly.! ?—&¢, Louis
Clinical Record.

TERMS: $5.00 per Annum, in advance.

The New York Medical Journal and The Popular Science Monthly to
the same address, $9.00 per Annum (full price, $10.00).

D. APPLETON & CO. 1, 3, & 5 Bond Street, New York.
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A Weelely Review of Medicine.
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FUBLIEHED BY

D. APPLETON & CO.

EDITED BY

FRANK P. FOSTER, M. D.

Tae New Yore Mepicar Jourxar, now in the twentieth vear of its publication, is
published every Saturday, each number containing twenty-cight large, double-columned
pages of reading matter. By reazon of the condensed form in which the matter is ar-
ranged, it contains more reading matter than any other journal of its class in the United
States, It is also more freely illustrated, and its illustrations are generally better exe-
cuted, than is the case with other weekly journals.

The special departments of the JourxaL are az follows:

LECTURES AND ADDRESSES.—The effort is made to present didactic and clinical
lectures, each in due proportion, and to give under this head only such lectures as are of
interest to the great body of the profession.

ORIGINAL COMMUNICATIONS. — These* articles cover the whole range of the
medical sciences, and include only those that are actually contributed by authors, and
those that have been read before socicties with which the JourxaL has a special arrange-
ment (including the New York Burgical Society, the New York Obstetrical Society, the
New York Clinical Society, and the Medical Society of the County of Kings).

CLINICAL REFORTS.—Theseinclude reports of interezting eases in hospital practice,

BOOEK NOTICES.—In this department books are noticed strietly in accordance with
their merits.

CORRESPONDENCE.—Under this head we include only letters from the regular cor-
respondents of the JovrsaL, chance communications being given under a separate heading.

LEADING ARTICLES.—Under this head we class the longer and more formal edi-
torial articles. They consist either of résumiés of scientific contributions, or of comments
on matters of interest to the profession as a clasg, its welfare and its dignity.

MINOR PARAGRAPHS. NEWS ITEMS.

OBITUARY NOTES refer for the most part to well-known members of the profes-
gion, both in this country and abroad.

LETTERS TO THE EDITOR embrace short communications from others than our
regular correspondents. :

PROCEEDINGSE OF S0CIETIES.—The JovrwaL gives the proceedings of all the
leading societies, national, State, and local, in a condensed form, but with a degree of
fullness commensurate with their interest to the profession.

REFORTS ON THE TROGRESS OF MEDICINE include abstracts of the better
part of current literature, prepared by a staff of geni_,h_!mcn specially employed for the
purpose., These reportz cover the whole range of medicine, A, :

MISCELLANY.—Under this head will be found abstracts which it is thought desirable
to give in advance of the rezular time for their appearance in the formal reports, espe-
cinlly Therapeutical Notes, which, published in nearly every number, furnish the reader
with the therapeutical novelties of the day. B

The volumes begin with January and July of each year. Subscriptions can be ar-
ranged to begin with the volume.

TERMS, PAYABLE IN ADVANCE.

One¥ear . . . . . 3500 | SixMonths . . . . = 5360
(No subscripfions recetved for less than Siz Months.)
Binding Cager; Gloth. | & & @ e et e et o el di e 50

The Popular Science Monthly and The New York Medical Journal to the same
address, $8.00 per annum (full price, $10.00).

D. APPLETON & CO, 1,3, & 5 Bond Street, New York.
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