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INTRODUCTION

Osteomyelitis defined is inflammetion of the bone
marrow or of the bone and marrow. It may bhe either acute
or chronic. The acute form which is usually a septic
condition is marked hy fever, chills and pain, and is
gttended with suppuration or The medullary cavity. In its
most coﬁmon form it is & blocd-born infeetion, which pre-
supposes that a primary,foqus must exiet.

This paper is not intendedto ve an extensive sympos-
inm on the subjeet, nor is any claim made for originality
as to any of the ideas expressed. By 2 review of the history,
gnd a eorrelstion ot the anstomical gtrmetures involved with
the pathology'of the disease, together with a étatememt as to
the mortelity and morb ty resnlting from the condition, we
hope to cell attention to the exigting mechanisme and the
portance of the snhject. An attempt is made to inclunde

a1l the most recent methods ot treatment with the orninions

of some of the best men as to the proper course to pnrsue.
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ACUTE HEMATOGENOUS OSTEOMYELITIS

Osteomyelitis does not seem to have Dbeen recog-
nized in its entirety until, historically speaking,
quite recently. The explanation of this probably lies
in the fact that the abscesses finding their way to thet
surface obscured the deep pathology, and the cases were
regarded simply as grave attacks of boils. ireatment
at this time consisted of the application of fomentations,
blisters, poultices, cupping, and ointments, together with
the free use of antipyretics and sedatives. (I)

It was not until the middle of the 19th. century
that the real significance of the disease began to be re-
cognized, and not until after general acceptance of the
work of Pasteur was there rationality'in the treatment of
the condition.

In spite of the comparative recentness of the recog-
nition of osteomyelitis as a c¢linical entity, there is
good evidence that it is one of the oldest of diseases.
The earliest known diseases to which prehistoric man was
exposed were probably those which affected and perhaps
helped to exterminate the mesozoic reptiles and later
fossil animals. Definite evidence of osteomyelitis is
found in fossil reptiles in the topmost strata of the pal-
~eozoic. The spine of the Heidelberg man, 7000 B.C., shows
signs of Pott's diseasé.
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Professor W. A. Freund of BSerlin is said to be the
possessor of a remarkable painting by Simon Vonet, which
represents a case of suppurative osteomyelitis in a woman
whose handsome appearance is in sharp contrast with her
repulsive-looking limb. (ii)

In the literature of the early part of the 1l9th cente
ury occasional mention may be found of cases which were
undoubtedly osteomyelitis. As early as 1798, br. Nathan
Smith (Iondon), trephined a bone which was the seat of an
acute osteomyelitis for drainage purposes. There is no evi-
dence of the universal employment of bone drainage in the
treatment, however, until many years later. (ILi)

In the "Medical and Surgical Heporter of Philadelphia®
(1881), mention is made of two cases which were reported
by Viany in a work edited by him in the latter part of the
17th. ecentury.

1."A man thirty years of age received
a severe blow on the front side of
the tibia. At first it appeared to
be only an ordinary contusion, but
on the 7th. day he was suddenly at-
tacked by rigors that returned at
frequent intervals. His skin be-
came icteric and he died. An abscess
was found post-mortem and collection
of pus in the spongy tissue of the
tibia."”

Another case was that of a gunshot wound in the lower
leg by which the bone was shattered. -

2."The bone could not be extracated and
he died. The autopsy discovered
suppuration in the condyles of the
tibia and an abscess of the liver.*®
After this very remarkable description, the author con-
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cludes,"it can collect in the bone cells where the matter
can have no outlet at all." (IV)

Stanley (1855) describes the condition as an inflam-
mation of the medullary canal of bones, Whieh is likely to
arise in some individuals from "neglect and causes most
trivial. No disease is so severe in its consequences,
none so fatal to life as suppurating inflammation extend=
ing through the canal of bones." Two cases were reported
by him, both of which had a history of trauma and were
drained superficially. in each instance at a later date
the limbs were amputated and the medullary canal found to
be filled with purulent material. (V)

M. Jules Houx, a French military surgeon, had under
his care some 2000 soldiers who were wounded in the ital-
ian campaign of'1859, and who presented conditions which
he describes as demanding frequent amputation. FPurulent
material would be present constantly, and this, as he de-
seribes it, would burrow upward and into the bone. He
made the observation that in those cases in which a dis=-
articulation was done instead of an amputation fhat there
was a decreased incidence of this complication. Secause
ef this observation, he gave the advice that,in treating
gunshot wounds where the bone was involved and amputation
necessary, disarticulation be done at'the most proximal
joint. This does not seem to have received the support
of the majority of surgeons of the time, but aroused much
adverse criticism. (VI)
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During the 6th., 7th., and 8th. decades of the 19th.
century, the pathology began to be well understood, and
there began to be among the medical prafesgion an accept-
ance of osteomyelitis as a separate and definite clinical
entity. The literature of this period is voluminous, with
the Germans taking the leéd in experimental and observa-
tional work. It ean not be said of osteomyelitis as in
many diseases that our present knowledge is the result of
the work and discoveries of one man. It is, rather, the
observations and experiences of many. As this is‘net
primarily a historical paper, only a few will be mentioned.
(vII)

Kocher in 1870 made some of the most important con-
tributions to the diagnosis and treatment of the dimease.
In 1879, he published the results of some of his experi-
mental studies and clinical observations. Three very beau=-
tiful coloered plates are included in hié article. One
shows a humerus in longisection with the medullary cavity
filled with greenish-yellow pus. The entire structure
appears hemorrhagic and contains many areas of necrosis.

A second plate shows a femur with an extensive involvement
of the medullary cavity and rupture above the epiphyseal
line. The third is a longisection through the knee joint
showing destruction of the diaphysis of the femur and rupe-
ture into the knee joint. +this is extensively necrosed.
The surrounding soft tissue is filled with purulent mater-
ial, which, on the anterior surface about two inches abéve
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the patella, has evidently found its way to the surface and
ruptured through. it is evident that a very adequate know-
ledge of the pathology of the condition was possessed by
Kocher. Amputation was usually resorted to in the treatment

if the process continued to extend after primary drainage

- of the superficial tissues. (VILI)

At this time there was a general discrediting among
the medical profession of the experiments of Pasteur, that
is, as to their application to the diseases of mankind.
Kochers work received much guicker recognition, possibly be-
cause he was a doctor, but probably more because of the fact
that he was working with diseases of maﬁkind. There is no
mention in Kocher's artiele of his acceptance of the bact~
erial theory of disease. He recognized, however, that the
condition might at times be hematogenous. 'Ee was evidently
an exponent of the ideas of Hilton(1807-1873), and Thomas
(1834-1891), who advocated the control of inflammatory proe-
cesses by methods designed to conserve body resistance. it

ig typical of medieal history that we are again using a

_ method advocated a century ago which, in the light of sub-

sequent and more startling developments, had been lost
sight of.

After the work of Pasteur, the bacterial theory began
to be generally applied to osteomyelitis. In 1884, Rodet
produced without the aid of trauma an ogsteomyelitis in
rabbits by the injection of stap@iecoccus aureus intra=
venously. (III) Lexer in 1897, found that while a large
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dose of living organisms given intra-venously to a young
rabbit would cause death in twenty-four hours, a smaller
dose would cause abscesses in the muscles, joints, and
bones, with death resulting in a few days. He found it
to be impossible to develop a condition simulating osteo-
myelitis in older animals. Like older people they were
apt to develop an arthritis instead,

As the mechanism of the disease became more clearly
understood, the treatment became less rédical, and ampu-
tations less frequent. ZHarlier diagnoses were made and
adequate drainage gradually became accepted as the general
principle of treatment. However, the treatment of osteo-
myelitis has never been ccnsidered a closed subject, and we
8till find much controversy as to the best methods and
principles to employ.

Bone is developed from mesenchyme. Either fibrous
tigsue or cartilage may be formed as an intermediary step.

- If from the forﬁer, it is known as intermembranous bone,
and if from the latter, as intercartilaginous bone.

in the intermembranous development, Wﬁen the inherent
organic power of the organism stimulates the fibrous tissue
to become differentiated into osseous tissue, certain cells
known as osteoblasts deposit calcium salts in the fibrous
tissue matrix. later, the cells of the mesenchyme condense
and form a stout membrane. This membrane becomes ﬁhe per-
iosteum. A layer of osteoblasts arrange themselves in a
more or less definite manner between the periosteum and
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developing bone. They then deposit a lamella of compact
bone. |

Thus we see that bone is a highly developed form of
connective tissue. There are two distinet varieties,
namely, compact and loose. JDense or compact bone is always
found op the exterior part of bone tissue. It differs
from spengy bone @nly.in its degree of porosity. it forms
the shafts of long bones and constitutes the outer portion
of their extremities. (IX) |

All bone possesses two membranes, the covering or
periosteum and the lining or endosteum. The periosteum is
a dense fTissue which is firmly attached to the bone by
trabeculae of fibrous tissue.

The Haversian or concentric lamellae are circular
layers arranged around a central space or canal and known
as a "Haversian Canal". The layers of each system are pare
allel to one another, but the layers of different systems
cross at various angles. The canal contains blood vessels
and nerves.

vOsteoblasts are found in great number in the-deep
layers of periosteum and in the endosteum. They are ire
regular, flattengd,«stellato masses of protoplasm possess-
ing a number of processes. These osteoblasts constitute
the sole regenerative reserve of the periosteum.

inside of the gradually increasing mass of growing
bone changes are constantly taking place. ‘these consist
of the formation of new iamellae by the osteoblasts, and
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at the same time the destruéﬁion and digestion of the re-
cently formed areas of bone tissue, the formation of other
new layers and so on. ‘This destructive process is carried
on by multinucleated giant cells known as osteoclasts.

The protoplasm of the osteoclast is thought to produce a
substance which dissolves bone. Sone lamellae can be seen
to dissolve or melt when touched by one of these giant cells.

"The reconstruction of bone is based entirely upon
the activity of osteoblasts and osteoclasts. I{ is always
coordinated with local mechanical conditions existing at
the time and guarantees the maximum possible rigidity of the
correspending part of the skeleton. 1the direcet causes
which make adjacent cells in a growing bone become either
osteoblasts which form the bone or osteoclasts which de-
stroy it are unknoén. (Maximow, X).

In this destructive and rebuilding process which is
eccurring during growth, possibly lies the reason for the
increased incidence of osteomyelitis during this period
of life. |

The process of infeetion in acute hematogenous ostee-
omyelitis is thought to be dependent upon the blood supply
of bone. ‘‘he blood vessels of bone are very numerous.
Those of the compact tissue are derived from a close and
dense net-work of vessels ramifying in the periosteum.

From this membrane vessels pass inte minute orifices in the
compact tissue running through the canals. ‘‘he cancellous
tissue is supplied in a similar way, but by a less numerous
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set of larger vessels, which, perforating the outer compact
tissue, are distributed to the cavities of the spongy por-
tion of hone. In the long bones numerous apertures'may be
seen at the ends near the articular surfaces, some of which
give passage to the arteries of the larger véssels, which,
perforating the outer compact tissue, are distributed to. the
cavities of the spongy bone. ‘fhe medullary or nutrient
artery usually accompanied by one or two veins, sends branch-'
es upward and downward to supply the medullary membrane
which lines the central cavity and adjoining canals. The
ramifications of this vessel anastomose with the arteries
both of the cancellous and compact tissues. in all can-
eellous tissue the veins are centained and supported by
esseous structure and have exceedingly thin walls. Wheh the
surrounding bone is removed, the veins remein adherent.

in the bone marrow are found peculiar thin-walled vessels

known as sinusoids. Their wall is formed by very thin hise

- tkocytes or littoral cells. Foreign particles circulating

in the blood easily penetrate the thin walls of the sinu-
soids and gain access through it to the tissue. iInnumer=-
able cells continuously pass through it from the tisgue into
the blood. (XI)

Organisms brought by blood to bone find their first
opportunity to rest at a point where they enter the inter=
@sseous circulation. Having muliiplied to sufficient num-
bers, they excite a little inflammation in the cells lining
the blood space. These cells swell and fibrin and leucoe-
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cytes accunmulate shutting off the blood space from the re-
mainder of the circulatory system. This is a most favor-
able situation for the growth and multiplication of bacier-
ia. Temperature and media (blood) are both present, and |
body defense mechanisms are hindered by the decreased cire
culation. (1I) |

it may be said, however, that the exact mode of in-
fection is still somewhat in dispute, some teaching that
bacterial emboli lodge in the cortex of the bone close
under the layer of perioesteum and that subperiosteal ine
fection may be regarded as a primary disease. lost sur-
geons hold that in a large majority of cases the bacterial

emboli lodge deeper in the cancellous spaces of the bone.(iiI)

Lexer's studies show that the vessels of the shaft
ending near the epiphyseal lines are end arteries. ‘this
region is very vascular beeause it is the region of most
rapid growth, and this is particularly true of the diaphy-
seal side ofvthe epiphysis. As has been previously stated,
the chief nutrient vessels enter the shaft near its middle,
and send branches toward each extremity of ithe bone, while
the vessels supplying the epiphyseal line enter the bone
from the periosteum. The original fccus in osteomyelitis
is usually near the epiphyseal line, which, when considered

with the circulatory peculiarities of the region, is sube

‘stantiating proof of its embolic oerigin. (Xii)

.The hematogenous form constituﬁes by far the greatest
majority of cases of acute osteomyelitis. It results from
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a bacteremia or general blood infection, the origin of which
is, in the greatest number of cases, obécure. in these
cages 1t is thought that the entry point of the infection
must necessarily be some surface (skin or alimentary) tract
of the body. It is assumed that with very few exceptions
(genito~urinary infections, furuncular infections of the
skin), this surface is a mucous membrane lining of the ali-
mentary canal at points where collections of iymphadenoid
tissue are especially prominent such as tonsils and Peyer's
patehes., In a small percentage of cases, the bacteremia
accompanies or follows a definite entity such as typhoid
fever, or a definite focus of infection is presenﬁ somewhere
in the body, such as a phlebitis, a postpartum sepsis, or a
furunculosis, to which the bacteremia is subsidiary and
through which‘the osteomyelitis originates. (Xi11)

The bacteremia through which secondary foci of infect-
ion become established is usually not demonstrable. it is
well known or at least taken for granted that the presence
of bacteria in the circulating blood, even for a short per=-
iod, is sufficient to infect any local area. it is thought
that temporary states of bacteremia are constantly occurring
even‘in conditions of health, and that‘the‘natural forces
of the body are amply sufficient to overcome these so prompt-
1y that no evidence of them is perceptible in any way.

Although it is usually impossible to obtain a positive
blood culture in early cases, it is frequently possible to
do so in the later cases. in most of these the osteomyelifis
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acts itself as a primary focus, and pours the organisms
into the bleod stream. General septicemia is common. A
large number of different bacteria have been obtained
after culturing pus found at operation. Staphylococcus
aureis has been found most frequently. while streptecocqus
hemolyticus and viridens occur in a small number of cases.
The pneumococcus and typhoid baccilus are not uncommon.
Zaeh of these give rise to symptoms and general body re-
actions in proportion te their respective virulences. (XiV]}
The shafis of long bones are the common sites of in-

velvément with the scapula, clavicle, iliac crest, and spine
coming next in erder. in 942 cases reported by Hemonem,
380 were of the femur and 338 ef the tibia. +The circula=-
tory peculiarities are usually given cfedit for this pre-
delection. |

The infection usually has its primary site in the
medulla itself, but in some cases it may be so near the sur-
face that a subpericsteal abscess alone is formed without
potable involvement of the shaft.,6 With this process, there
is edema of the over-lying tissue. Heddening of the surface
and even perforation of the skin occurs in much neglected
cases., Only rarely'dees the joint become involved. (XV)

It is sometimes possible from the history of acute
ca#es to form the deduction that the process begins in one
end of the shaft and extends cuickly throughout the length
of it. In other instances more or less of the whole shaft
seems to become simultaneously involved. Although a com-
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pletely satisfacltory explanation for the variance in this
mechanism cannot be made, it is thought to be due to sim-
ultaneous or closely associated thrombosis of the two main
arteries in the first case, and 2 primary blocking of the
main vessel in the second. Froﬁ a practical viewpoint, howe
ever, extension may be said to result from pressure of the
pent-up pus.

When this pressure has been relieved, that portioen
of bone which is deprived of its nutrition becomes a for-
eign body. The "reactive forces” within the bone separate
the dead from the living bone, and the periosteum begins
to exercise its proliferative powers. <This is known as
the involucrun, and it encases the old bone, which is known
ag sequestrum. Between these two layers of bone & line of
demarcation is fprmed by the preduction of granulation
tissue. Three to six months are usually required for its
formation. This process may either partially or completely
surround the shaft. Huge sequestra have become a rarity
with the modern practice of early drainage. It is due to
these marvelous regenerative properties that the end re-
sult of osteomyelitis is often so good.

in the early cases, a hyperemia is the only change in
the soft parts. The periosteum is elevated from the bone
by a serous exudate. in later cases, the exudate may be
purulent and the periosteum may become widely separated
from the underlying bone. Very early the bone may appear
redder than normal, but usually by the time the patient
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comes to operation the bone vessels have become occluded
and the exposed bone is dull white. 4This is not an indi-
cation of the extent of the disease but of the fact that
there is pus beneath.

in the more advanced cases, the overlying soft parts
may be infiltrated with pus. A straw-colored exudate may
indicate either a mild infection or an early stage of a
streptococcus infection. (XII)

After the involucrum is formed the extent of the di-
seased bone may be determined by x-ray. A discharging
sinus is evidence of dead bone. Upon operation, the se-
questrﬁm is seen loose in a béd of granulation tissue.
After its removal the granulation tissue proceeds to oblit-
erate the cavity.

In general there are four distinct histological pro=-
cesses that occur in the osteomyelitic process. ‘They are:

1. The acute reaction to injury, with the collection
of polynuclear leucocytes about the site of infection to=
gether with increased filling of blqod vessels. Harrow
cells are replaced and the adjacent marrow may be partially
infiltrated by leucocytes.

2. Abscess formetion of leucocytes and the plugging
of vessels.

3. The separation of thé dead from the living bone,
which may or may not be accomplished by the osteoclasts.
There is round cell infiltration with the endothelicid cell
’and fibroblasts intermingling to make up the piecture.

There must be adjacent living bone to activate the process.
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Osteoclasts aid in the separation of some spicules.

4., Repair. Reparative processes begin with bone
absorption. Eibroblasis form granulations in the pres-
ence of dead bone. Outside of the dead bone, beneath
the periosteum, energetic bone regeneration takes placé.
Beyond this, fibrous tissue is formed. After the dead
bone has been removed, new bone is produced at the border
of the medullary cavity. This preocess is dependent upon
the blood supply which is usually sufficient. (X1i)

Doctor Dean Lewis makes the following observations
as to the pathology of the early stage. “Early the medulla
is congested centering about the fecus of infection. <the
Qverlying periosteum is pinkish in color and edematous. it
feela tense and rubbery but there is no pitting; an extens-
ive hyperemia exists in the cortex and subperiosteal tissue.
The fat has an oily appearance. There may be no pus in the
incipient stage, but in twenty-four hours the entire medulla
may be filled. The epiphysis is involved in 12% to 15% of
cases Eetween the second and sevenith day of the disease.
Then this occurs, further growth of bone frah the epiphysis
may be arrested if actual separation has occurred.”

He continues that the disease is, however, usually
limited to the diaphysis due to the epiphyseal cartilage
which acts as a block against extension into jaints.l the
distention seen in the joint se commonly is lymph which is
outpoured into the synovia. This is entirely a protective
mechanism,
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Sequestration is explained by the same author in the
following manner; "After frank pus appears in the medulla,
necresis usuall&tfollows. ‘the inflammatory pressure devel-
ops simultaneously with the pus, and causes a shutting off
of the blood and nourishing lymph to certain parts. These
parts die. HMedullary sequestration may take place in two
weeks while cortical usually takes from four to eight weeks.
Sequestration is accemplished by the osteoclasts which de~
stroy the new useless bone. Solution is a long and slow
process which may be aided by chemical stimulation.® (XVi)

At the start of the process the pus is thin and clear.
This is true even of those caused by staphylocogccus aureus.
Iater it becomes very heavy and thick, while in the later
stages it is again thin and watery.

The formation of new bone beneath the periosteum is
hastened by the inflammatory process. After three to four
weeks the periosteum has the feel and crackling of tissue
paper, and éradually the layer of new bone nourished by the
periosteum assumes a definite thickness and gradually loses
its property of being moulded until in eight to ten weeks a
definite shell of new bone surrounds the dead bone. ‘Fhe
new involucrum is poor in quality. it is honeycombed with
spaces through which pus escapes so as te greatly resemble
a piece of latticework. it is also imperfect in its repro-
duction of the original bone. tThis is pérticularly true
when no orthopedic devices have been applied to hold it in
its original position.
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Robersson or Toronto (1927) conducted a series oI ex-
haustive experiments with animals. He makes the toliowing
conelusions:

1. "Organisms introduced into the plood stream are
denosited, among other places, in the long bones.

2. "In bone thers is & very active phagocyiosis, X~
¢epy in tnhne metaphysis.

‘5. "Organisms produce inIiammatory centers in the met-
anhysig independent ox trauma. |

4., "It is possinle To produce a general inrection ox
the medullsa by simple innoculation of organisms into itne
nLovd stream.

5. "Pranma may determine a local infection.

b. "Growing nones deveiop abscesses ol the type of

Lo < g 4

cgtevmyelitis within Lthen

v Aav1lt bonssdo so but rarely.” (111)

W

These simple but conelusive conclusions seem to coineide
remarkably well with the generally accepted belief as to the
mechanism of infection etiology and predisnosing causes.

The effect of the spread of osteomyelitie as has been
pointed ont is both destruetive and stimmletive. Destruction
is signified by the amount of necrosis. The stimulative sction
of infeetion, noticed frequently in fréctn}es, is well ex-
erplified in the constrvetion of the new case or involucrum
under the periosteum. This hony shell may ultimately house
the fully matured sequestra. This, however, is seen only in
neglected cases when the infection has spread far beyond the

limits of the original focus.
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Acute hematogenous osteomyelitis is mainly an affection
of youth with its greatsst incidence in the male sex bhetween
the ages of two and fifteen. The adolescent boy is the most
frequent vietim. In 104 cases st a Copenhagen hospital boys
were affected three times more frequently than girls. The
reason fér this predelection is thought to be the more gen-
eral exposure to trauﬁa by boys. This is questionable, how-
ever, as & history of trauma can he obtained in only about
156% of cases. Dr. Hertzler in his book "Phe Pathology of
Diseases of Bone", rather doubts this explanation, but does
not offer a substitute. (1V) (XX11) |

In general it may be said that the predisposing caunses
aside from trauma may be all ineclunded in "resistance lowering
factors™., Cold and exposure of a part, exhsustion from over-
exertion, anﬁ weakness from a long period of illness may each
play a part.

The syﬁtoms of acute osteomyelitis in its most common
form are marked. 1In the esrly stage, they are those of an
acute infection, mild, severe or fulminating in type. A rigor
may occur at the onset, and the temperature often rises to
103° or 104 F. The high fever, rigors, and general toxemia
may precede any local symptoms. Local symptoms are intense
rain, very very severe, and usually causes agonized cries
upon examindtion. Redness and swelling over the affected
area is présent Within a few hours in the typically acute case.
The’patient is unable to sleep. Lowering the 1imb by ineress-
ing the congestion causses pain. Tapping the hone at some digs-
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tance will cause pain at the site of involvement. (XX1)
(XX111) (X1X)
In many cases there is a prodromal phase before the
typical elinical picture is established. This insidious
mode of onset may last from seven days to two or three weeks,
and is more usmal in older children or adolescents. The pain
is of & less scute type and is described as an aching. In-
ecreased pain after vse is symptomatic. Important symptoms
are a vague feeling of "seediness",‘intermittant limp and
fixed pain at the end of a long hone. Metaphyseal tenderness
is often presenﬁ upon examination. Thie elinical stage cor-
regponds to the stage in which the juxta-epiphyseal focus
has not reached the furface, and is the stage during which
diagnosis should most often be possible. (XX) (XX1) (XX11)
Later considerable swelling, with edema and redness
of the skin may be present, and where rupture of the perios-
teum has occurraed, the fluctuation of an abscess may be de-
tected. The joint may be swollen and tense after the first
few hours, or there may be only a moderate effusion. Joint

movements, however, remain free and painless.

In fulmineting osteomyelitis, the clinieal picture of
acute septicemia may overshadow the local signs and in ex-
ceptional cases death may take plsce ig two or three days
from the onset. 1In the average case with severe toxemia, a
hlood count will usually show a marked leuncocytosis, snd a
culture may demonstrate the nresence of the causitive organ-
ism. The symptoms of a systemic infection usmally abate when
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the pus escapes from tension, either spontaneously or after
snrgical drainage. (XX111) (X1X)

The high mortality of acute osteomyelitis is due un-
questionably to the fact that the diagnosis is rarely made
in the early stage. Nistakes continnally arise hecause the
elinical syndromebears a superficial resemblance to certain
acute inteetive conditions, yet the diagnosis of osteomyel-
itis is comparatively easy if it is kept in mind. Why is it
that the diagnosis is so often not made in its early stage?

Dr. R. T. Condon has made some interesting observations in

~his contact with the disease. In emphasizing the importance

of early diagnosig he writes:

"Pthere is prohbably no septice process in which the con-
sequences of delay are so serious as in acute osteomyelitis.
Within the peritoneal cavity the‘extensién'of ascute infection
is limited by a potent defense mechanism. A lerge percentage
of acute appendicitis ceses in which 0pefation has heen Adelgyed
result in the formation of local abscesses. Infection in the
medullary space is, to use the words of Crile, infection in
a defenseless area. Here there is no walling off procesgs,
and the dangers of septic absorption and metastatic infection
are imminent.

"How can we explain the fact that the diagnosis of acute
osteomyelitis ies not made as a rule until the disease has pro-
gressed for days or weeks? The literature repeatedly refers to
the'inability of the general practigner to recognize the dis-
ease in the first stage. Acute osteomyelitis is compared to
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other sﬁrgical emergencies very infrequently. Acute per-
foratimg peptic ulcers are seen more frequently. Acute
sﬁppurative appendicitis is from fifty to one hundr=d times
aé frequent as acute osteonmyelitie. PFailure to make a care-
ful pvhysical examination is also responsible for many de-
layed diagnoses. If the disease is kept in mind the diagno-

gis ig easy.™ (XV111)

bt

Pain which is constant and increasing is the most com-
mon symvtom. It is usually’comniained of as being in the
Joint. Rheumatic fever is the most common erroneouns diagno-
sis made. This, however, is characterized by an early swell-
ing of the Jjoint, followed by a sinovitis in other joints.

The pdin of acvte rh%batiSm is relieved by saliceylates, whiceh,
of course, have little effect on osteomyelitis. Joint pain,
joint venderness, and musculsr spasm seen in arthritis may

be contrasted to the painful, tander, and thickened meta-
physis of osteomyelitis. (XX1) (XX1V) o

Acute cellulitis may be confused. Iy this condition,
there is early swelling and induretion of the soft parts,
skin redness, and the complete absenee of localized meta- -
physeal tenderness and thickening. Tapping on the bone will
usnally localize the pain in a distant spot. Thig is the moss
constant and relisble diagnostic method. (XXV)

Acute infectivelarthrjtis in superficial Jjoints such
as fhe elbow or knee does not usunally offer much &ifficulty
if the diagnostic measures mentioned are employed. The diff-
erentiation between acute snppurative arthritis §f'the hip
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snd acute osteomyelitis of the neck of-the ferur is, however,
more difficult. In both conditions early exploratory meas-
ures are advisable.

Special difficulties arise in the diagnosis of acute -
osteomyelitis ot the deeper hones, for example, the pelvis,
where the local signs may be obscured by the character of the
overlying tissue. It is due to this that pelvic‘osceomyelitis
has an exceptionelly high mortality. Suggestive signs ot in-
volvemsnt of the pelvis ere (a) referred pain in the lower
limbs, (b) pelvie tenderness on restal examination, &nd (e¢)
deep tenderness over the affected bone. A radiogravhic ex-
amination is of no vslve in the early stéges. Only leter is
a localized area of destruction visible. Case 1, which will
be reviewed later affords an excellent example of this. (XX11)

In doubtIul cases it is agreed by most orthonedists‘
that an éxploratory puncture of the hone shorld he done with-
out delay. A small incision shouid be made over the meta-
'physis, the periosteum incised, and the cortex drilled in
several places. If pus appears,anpropriate drainage should
at once be established. If no pus is fownd, material extruded
from the drill holes shonld pe cultured. If the diagnosis
is not contfirmed, no harm has resulted. A more general use
of this procedure wonld possibly save many lives. (XXV1}

As hass been mentioned béfore, the onset may be insidious_
and still be included in the category of acute osteomyelitis.
@his ocnset may lsst for a week or more and only at the end of
that time show signs of localized bone disease. These cases
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are hard to diagnose, but if the signs are looked for each
day, a diagnosis can be made hefore extensive damage has
been done. Let us emphasize at this time that x-ray is of
no value in the early diagnosis eioept to indicate other
pathology such as verjostitis. 1t is freely elaimed that
the genersal use of x-ray as a diagnostic procednre in ortho-
pedics has greatly  hindered the early diasgnosis of osteomv-
elitis._ It rust not be forgotten, however, that it is an
invaluable aid in determining the extent of sequestration.
(XXV1l)
It is in the traestment of the disease and management

of the case that the greatest argﬁments arise. The liter-
ature ot the past three decades is voluminous, with sccent-
uation being placed on early diagnosis and treatment. The
methods and principles of diagnoéis betore mentioned in this
paper are pretty well agreed on by the majority, but in
stundying the methods of treatment advanced we Tind wide dis-
erepancies.

| After the advent of Listerism and the definite proof
as to the bacterial origin oI the disease, free drainage
and sepsis bhegan to be empmloyed. The mortality lessened as
a resnlt and there began to be The hovne that it soon womwld be
reduced to a negligible percent. Some thirty vears, howevef,
have passed since these methods ftirst eame invto general use,
and we Tind that we still heve a mortality rate of 15% in
the United States, and arnproximately the same rate in England.

Upon one princinle of treatment there is a most univers-
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a8l sgreement. It is that of early incision and drainsge.
It has been vnointed out, however, by one man that in a
certain type of case even this is not advisable. This Dr.
Frazer deseribes as & type known to pathologists as sero-
albuminovs. He has made the observetion thet this type is
‘almost invariably caused by the pPHeumococeus. His cliniecsal
experience has shown that this type almost invariably sub-
gides withont overation. He even goes so far as to say that
operation is distimctly harmful, as disséﬁination of the
disease @ay regnlt. This condition is found onliy in bhabies
and young chiidren, and is not accomnanied by the prostration
found in the écute sunpurative tyne nof with the high temper-
ature and pain. There is also a mmch lower leuncoevbtosie.
These cases he treets with tixation or the limp in splints
and extension. Hot local appligations are avplied, and the
pain relieved py chioral or promide. In his hends, this pro-
eedure usnally resunlts in recovery, bnt it not, and the symp-
toms ot toxemia increasé, drainage is resorted to. (XXV11l)
Until quite recently( the past ten years) the favored
method of procedure was early surgical drainage in which the
periosteum was snlit and retiected over the entire diseased
‘area snd for & centimeter or two on each side. The medullary
cavity was then opened fieely on each side, end immobhilizavion
with splints accomplished. The wovnd was loosely sutured and
drains inserted. Dressings were made freqmently, and the fav-.
orite antiseptic preparation of the surgeon was used. (1) (XX)
(XX1X)
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Fartime experiences revised the opinions of many men as to
the princinles of antisepsis. The Zarrell Davkin method was
nsed extensively at that time and came into general use in
the treatment or intected trields after the war. It is still
the favored procedurs with many, and seems to have proven
sunerior to other antiseptic solutions. (XX1X)

Whether or not the medullary cavity shoulid bpe Opéned
.at the time of the primary operation has been and stiil is a
much disputed question. Ochsner (1) believes that ultimate
hesling is hastened by doing so. Dean Lewis (XV1l) advises
primary incision ot the periosteum and later it the fever
does not subgide, drainage of The cortex. He points out that
the use of sharp instrnments orevents tvhe formation,\to some
extent, of secondary sequestra. Rast made a comParative study
of 226 cases, In 70 of these the marrow cavity was opened.
Ten of these cases died, giving 2 mortalivy of 14%, In 1Eb
cases, The marroé cavity was not onened, and The subperiosteal
ahscess was maerely drained bty free ineision into the veriost-
eum. Of this series, 12 died, giving a mortality rate of 7%,
In another series of HO patients, incision into The periosteum
only was done. The mortality here was 6%, 5 having died. The
cleim is made that complicavions are more rrequent where the
marrow cavity is onened. This wonlid seem 0 be a reasonable
observation in cases where there has been no extension ot the
infective process into the cavity, but wonlid seem to be un-
avoidable in the late destructive cases. (XV1)

At present, then, it womnld seem that the weight of the
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evidence was against the opening ot the medullary cavity,

at least, at the time of the Tirst overation. If, however,
thig 18 round to he necessary, most men have found that the
curetvage shonld be as light’and as inextensive as possible.
Many deaths from osteomyelitis are the resnlt of secondary
foei whieh are of embolie origin. To rounghly curet the med-
ulisry cavity is to conrt many of these eecondary complica-
tions. [(XV1)

Dr. H. T. Jones of the Hayo clinic gives the tollowing
indications tor conservatism;

1. "Barly adegnate drainage indicatved when examinatiqn
shows localizstion, put a redical operation on the bone is not
indicated. |

Z. "During tvhe svage of atrophy of the bone gnd repair
during vhe three to six months foilowing the original drain-
age, one shonld wait tor the normal revair én the part of the
organism.

4. "The removal of the sequestra shounlid ﬁsnally be
accomplished with as little damage as possible to the gran-
niation bed in which the sequestra are formed, reserving
radical plastic operations on the bone nntil Time indicates
will not take place otherwise.™ (XV11ll)

Dr. J. FPrazer ot London, vnreviongly gnoted, deseribes
his.method or operation in the Octopner, 1924 "Lancet™, He
believes that the marrow cavity should bhe opened so that
adequate drainage may pe sstablished. After separation of
the vneriosteum, the corvical bone overlying is perforaved
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with a trephine or large nhurr. From this opening a large
guantity or fluid escapes. A series of openings are Then
- made along the line o1 the shatt at intervals of abount two

fig%ﬁ:w@enxipeters. These are continued until the red and appar-

e

ently infected pone marrow is exposed. Curettage, he be-
lieves, should not he done, due to the dissemination of the
inrectvion caused nry the process. 'The wound is left orpen ‘
throughont its length and a number of cavpillary tubes are
passed into the interior ot the infeected mednllary canal.
The Carrell Daykin treatment is$ used postoperatively until
suppuration has ceased. Usualiy at the end of three weeks
& partial clusure oI the wound may be accomplished with
secondary sntures. This method he has round #ery satig-
Tactory, and reporis a 1low mortality in an extengsive series
ot ecases (XXV1l) (ZXX1X)

Apparently there are but tew cases that do not reguire
secondary oparation. The sequestra formation menvioned pre-
vionsly msy be tollowed by k—ray} Operation shomnld be delayed
until this is complete and the patient shonid not bhe subjected
to tregquent curettements, as this tends to destroy the regen->
erating bone marrow and usnally fails to remove the sequestra.

Operavtion in the second stage is not an emergency meas-
Kpre, Dptm?atner 8 methodical and vedious vndertaking, and to be
ot suceessful!gést be compleve. The Esmarch e%émia(fendering the e

limb ploodless) is freguently unsed. The venons chanrnels in

the limb are emptied by holding it alott for three minutes,
and a rurper pand is applied. Thie mekes rapid operaving pos-

ginle. (111)




The operation may consist mersly in vthe removal of
cortical sequestra which may be found lying loose on the
surface of the bone or may be beneath a well-formed invol-
uerum. This is .composed at this stage of soft bone and can
be reflacted over the underlying sequestra without destrmec-
tion of thekperiosteal covéring of the involucrum. It may
bea advisable ags gsoon as tﬁe sequestrum is removed, %0 comhine
this operation with planefaction, which consists of cutting
off the roof and sides of the cavity in which the sequestrum
lisg, nntil only a vosterior shell remains. This permits

the over-growing soft parts to hecomes closely avproximated

<t

0 the hone, thus obliterating the cavity. (111)

There are several theraventic measnraes which may he
used as waluable adjuncts to the postoperative troatment.
One of them is heat. This may be applied in the form of
wet dressing, or with a cradle and light bhul». It wonld
seem to he very much indicated in these cases whers there
has heen sxtensive destrmetion of blood vessels, and should
aid in the revascularization of the region.

Several attempts at immunization have been made. In
one series of cases an attempt was maede to create passive
immunity by the transfusion of immunized blood. It was
nunique in the fast that the'donors and not the patients were
immuinized. At the time of operastion, & culture of the pus
was made, and an antogenous vaccine prepared. This was given
to a snitgble donor. Innoculations were given every third

day, and transfusions given b

@

tween twenty-four and forty-
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eight hours after innoculation. Betweén transfusions, smaller
amounts of the donor’'s serum wonld be given hyperdermically.
The results of this experiment were anvarently guite satis-
factory, and it wonld seem to bhe deserving further work. The
scope of the trial was %too small, however, to justify any
econcelusions. (XXX) Rovsing does not think it advisable to
add to the antibodies in the ascute stage. He believas that
the extensivé tissue damage occurs within a feﬁ hours, and that
vaccine therapy is dimpotent to prevent this. In the chronie
state, he adds it mey be more rationally used to reinforce the
existing antibodies. (XXX1)

Phvsical therapy has an important place in the treatment

s

of these cases. It must be emphasized, howsver, that it

pute
4]

only valnahle after snrgical intarvention. Bacteria are, of
conrsge, present in all cases, and the short ultraviolet ray
ig hacteriocidel in its action. Racteria absorh more ultra-
violet energy than the tissue cell, and the time reqnired for
death does not materially affect the cells. BRvery cavity or
sinus shonld be rayed every day for a veriod of time, com-
mencing with a three minute exposure, and incrsasing the time
gradually until it resches a period of ten minutes. (XXX11)

The metabolic condition ot the patient suffering with
acute osteomy~2litis is nenally far from good. The calcium
content is invariasbly low, in many cases as low as 4% milli-
grams. In the mors chronic cases there is & deficiency of
red cells, and low hemoglobin. TUltraviolet radiation has

heen ftound %0 bhe effrective in these cases.
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Usnally, as has been mentioned, there is a destruction ™ .
, . A anaTh
of blood vessels, 2and an impairment of nlood supply 2md v
drainage of the part, thus leavihg a tissue which is expsc-
ially susceptible to invading bhacteria. Here diathermy is‘
thought to act ss a stimulus %0 the growth of small arterioles
and thus aid in the reestablishment of eirculation.. Pain is
also relieved hy its sedative action on nsrve filaments.
Metabolism is increased and the absorption of inflammatory
prodnets hastensd hy the opening up of biood and lymph channels.
(XXX11) (XXX11l1)

The attention of the publiec has recently been called,
throngh the medium of the newspapars,to the use of the fly
maggot in the treatment of osteomyelitis. Their use, how-
ever, is far from being a recent innovation, and especially
during the war, when it was often necessary %o leave wounds
undressed tor considerable periods or itime, the presence of
maggots in a wound was observed in many cases to have been
benefisial. (XXX1V)

Doctors 3. C. Weil, 3. Nellronmr and Rolun of Philadel-
phia have nsed the flv maggot in a numher of cases with con-
sidersble success. Sterile meggots ars produced by steril-
izing the fly egg and rransferring the colonies to sterile
food containers, which, when placed in the incnhator at 98 P
will permit the cnltivation of sterile maggots within six to
twelve hours. The maggots are transplanted into the wound
using all the aseptic precauntions poséible. A& guard of cop-

per wire is placed over the wound with the edges protected
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with adhesive strips to prevent the escape of the maggots.
Ths wonnd is then exposed to the light, sunshine or elee-
tric baker. A temperature of 96" to 98 F. is necessary to
insure the contimmed activiﬁy 0¥ the maggots. Every third
day the wound is cleaned thoronghly with warm saline and

a new implantation is made. As soon as the wonnd secrstions
change from a vpurulent discharge to a thin, clear serum, the
maggot ceases its activity aﬁd migrates to the sﬁrface.

( XXX1V)

The rasults of this most unique and interesting exper-
iment have bheen most gratifying, and it is possiblethat it
may feceiée further recommendation when subjeeted to further
use.

Perhaps the most radical departure from the conven-
tional methods of treatment has heen suggested and practiced
by Dr. Orr of Lincoln, Nebraska. Dr. Orr helieves that our
modern method of treating wounds has gotten away from the
principlaes of Lister, and that many times a great deal of
harm is done in the way of destroying tissue cells and norg-
al bhody defense mechanisms hy the nse of antiseptics. He
believes that much of the tronble experienced postoperatively
is due to secondary infection from fregqnent dressing.(XXXV)

Dr.0rr's procedure is as follows:

Principles

Primery drainage and cleaning up of the infected area,
immobilization of the diseased part, and protection of the
wound against secondary and mixed infection.

-31-




Procedurae

1. Primary asepsis or antisepsis tb redunee the focal
infection(at the point of scnte disease or injury.) It is
not attempted to remove all infected or diseased tissue.

The patient is relied on to take care of part of his infect-
ion if properly assisted and protected. |

. 2. Adequate drainage (wide openvto the depths of the
infected area.)

3. § p6stoperative dressing or method that will protect
the wound and the injured or diseased part so that the wound
and the part are at rest and there is no opportunity for re-
infection.

4, Immohilize, so that movement .pain and muscle spasm
are ralieved,

Technique

1. Make o fairly large incision over the infected hone
area. Spread apsrt the skin, muscles, faseias and periosteum
Just far enough to afford access t0 the diseased area and no
farther. .

2. Chisel a window into the aftfected hone area large
enough so that all diseased bone may be removed and so that
there are no overhanging edges of hone ower the diseased ares.
This is to be less extensive in acute eases.

YZ. Clean ont the diseased area gently with a curst of
gouga, being caretful to refrain trom unnecessarily damaging
the tissues uﬁdergoing repair.

4. Dry thé wound and wipe out with 10% iodine followed
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by 95% alcohol.

5. Pack the entire wound wide open, put not tightly,
with a sterile petrolatum gsuze. Cover this with a dry
sﬁerile pad, and bandage on.

6. How perforﬁ any reasonable forcible manipulation
necessary to place the parts in correct anatomic position
for splinting.

7. Applv a plaster cast prafarably, or a suitable
splint so that the parts are thoronghly immobilized in com-
fortahle or correct position. Additional weight and pnlley
traction, Balkan frame, or even ice tongs or bone pins may
he uséd in these infected bone lesions associsted with fract-

ur

0]

detormities which are heing correctad at the time.

8. Pinally, the cast is not to be a splint, nor are
windows to he cut in the cast mmtil vhe wonnd dressing becomes
necessary. The wound is not to be dressed at all nnless there
is & rise in temperature or other signs of acute sepsis. As
a rmle, no dressing is required at all except on account of
odor, and this may not be regnired for several weeks. In a
majority of cases, the patient treated by this method will go
through to ceomplete healing with a few dressings at intervals
of ten days to four weeks." (XXXV1)

Dr. Orr's enthusiasm and extensive writings on his
subject have attracted much attention and arounsed much com-
ment in the recents writings on osteomyelitis,

Dr. N. B. Bitting, who Tformeriv wsed the Carrell Daykin

method, has found the Orr method to be more satisfactory. He
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likewise believes that in open drainsge, reinfeetion is
bound to occur. He, however, offers a difrerent opinion

as to why such good resuits are ohtained by infrequent
dressings. Vaseline gauze and vndisturbed retention of pus
in the wound is an important ractor in resolving the in-
feetion, he thinks. Decreased pressure plus an increasing
concentration of bacteriophage accelsrate dissociation and
phagocytosis. Dr. F. H. Albee also believes that hacter-
iophage Tormation is responsible tor the sucecess of the
method. ({(XXXV11l) (XXXV1l1l)

It is our belief, after noting the comments by dif-
ferent authorities on osteomyelitié, that the Orr method is
growing in favor, and is deserving of more general use.
(XXXV11l) (XXX1X) |

Case 1. A fatal case of acute osteomyelitis of the
ileunm.

A boy, aged 17, was admitted to

the hospital Oetober 24, 1931,
eomplaining of pain, tenderness

and swelling above the left iliac
eregt, of one week's duration.

The pain developed sunddenly, and
caused inconvenisnce in walking,
bnt was only moderately paintul,

He had heen playing foothball, but
did not remember having received

a blow in this region. X-ray of
the region was negative. He was
operated Qet. 31, 1931, and a

small smonnt of pus was found. Itw
relation to the hone was not es-
tablished. The patient ran a sep-
tie course and died Fov. 22, twenty-
nine days after admission. Acute
osteomyelitis of the left jlevm was
found at autopsy.
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This case isatypical in some of ivs features. It is not
a common site for the loration of the disease, and the
findings d4id not apparentliy justify an early diagnosis as
such. Perhaps an early diasgnosis and operation with ade-
quate drainage of pus lying below the periosteum would
have prevented the sepvticemia. |

Case 2. Acute osteomyelitis of the right tibia
cansed by staphyiocdecus aurens. | |

A male baby, aged 2% years, was bronght
to the hospital August 15, 1931, com-
plaining of pain in the right knee, rest-
lessness, c¢rying, poor appetite, and
inability to walk. He had bumped his
knee fonr days before, but gave no com-
plaints at that time. Two days hefore
admisgsion, he refused to walk and held
his knee in a frlexed posivion. Pain
was marked over the proximal lateral
gide of the tibia. He was operated
Avug. 17, 1v4l, and a pocket of pus was
found. The periosteum was somewhat
rounghenad. Ten days later a second
operation was perrormed. This vime

the medulla was removed, leaving the
endosteum. Jodine was applied, and
paratfin and vaselins introduced into
the cavity. This was sllowed t0o re-
main for ten days with no dressing.

An unneventful recovsry followed, and

he was dismissed from the hospital
September 8, 1931, three weeks after
admigsion.

Here prompt operative intervention was msed with a satis-
factory result. The second ovneration might have been
avoided if the periostenmnm ﬁad beeﬁ opened at the time of
the first operation.

Cage 3. Fatél case of osteomyelitis of‘the temur.

A baby giri, aged 2, was. broughs
t0 the hospival May 11, 1951. The
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complaints were pain end swell-

ing of the lLeft thigh, and fever.
Three days before, nvon awakening
in the morning, she was unable to
walk, The lesg started to swell

the next day. Traction was applied
by the loecal physicisn for two days
before entrance, The child had
maintained a high fever from the
ongsst of the trouble.

Bxamination showed a swollen and
painful thigh and a &iagnosis of
acute osteomyelitis made. The
c¢hild was operated immediately, and
a large amount of bploody-tinged pus
was found exuding from the upper
part of the femur. =ight holes
were drilled into the shaft of the
hone. There was no marked inecrsase
in pressnre. The wound was vacked
with vaseline gauze and vemoorarily
cloged with silk-worm suture.

The postoperative pulse was 180,
and vemperatire 105. This inereas-
ed vuntil death oceurred five hours
later.

This case shonld undoubtedly have heen diagnosed mmech
earlier. The high temperature, pein, and swelling shounlid
have at least aroused enough susnicion of osteomvelitis to
warrant an exploratory operation. In this case, the severe
toxemia indicates the virulence of thne iniectvion as con-
trasted to & comparatively avirulent type in case 2.
Case 4 is presented in detail vecause 01 vhe char-

aecteristic history, course, and development.

Prancis Freeman, aged 10, was ad-

mitted Feb. 192, 1981. Her com-

plaints av that time were, 1, pain

in lert knee region medially and

proximal to the joint; 2, tander-

ness in the leitv knee region; o,

tfever; 4, nausea and vomiting;

b, pain on standing.
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TPwo days previously, while play-
ing, she fell, etriking on the
ontside of the left knee. Iot-
iced no pain at the times, but a
few hours l1later, the medial side
of the knee joint became tender
and soon hegan t0 pain when she
walked. On Feb, 18th., mvon a-
wakening, she was sick at her
stomach and vomited. The temper-
ature at tvhis time was 104 She
was geen by an outeall student and
diagnosed as acnie osteomyelitig,
"he next day, Feb. 19%th., she was
brought to the hospival with the
above complaints.

The history was essentially neg-
ative, and there was no indicavion
0ot any recent septic process. Ix-
amination showed exireme tender-
nege oI the left knee with pain on
standing. 'There was very liuvtle
swelling and soms local heat. Cop-
plete flexion and extension was pos-
sinle but at some pain. Her white
connt on admission was 18,400, with
87% polymorphs.

On the same day an ineision was made
on the medial surface oI the thigh
at ius disval one-third. The tissue
was very vasculisr. The obone was
reached and ¥ive holes were drilled.
Pus conld be seen o00zing through one
of them. A rubpver tissuve drain was
inserted, over whien several silk-
worm sniures were placed. Daykin's
solntion irrigations were nsed daily
nmntil Merch 26, 1Ys1. The tempera-
ture gradvally returned to normal.
An x-ray on MNarch 21 showed consid-
aranle involuvernm surronnding the
014 cortex with an inecomplete se-
gqunestrum rormation.

On Karch 26, sauncerization was done.
A thin layer or involucrum was re-
moved over the anterior surtace of
the tTemur. Pus was seen to ne ex-
nding through the previonsiy made
driii holes. "The hone between these
holies was removed, and the caviiy
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ligntly curetved. "The cavity was
titred with ether and the wound
packed open by vaseiine gauze. A
posterior monlded eoplint was ap-
niied. Crepitus was noved immsd-
iately above the knee joint while
lifting tnes leg to apply wvhe spliins.
The rracuure was reduced and a hip
spica plastver appiied. On Aprii 14,
the original packing was removad.

Improvement was steady from this time
on, and ghe was dismissed May 26, 193l.

4 more classical case conid scarcely be imagined. It is
typical 1n the eage of the patient, mode of onset, physical
and operative Tindings, ana graduwal recovery. It presents
good example oI the susceserul termination of the acute
form when a promﬁt diagnosis is made and prompt drainage
secured,. .

These caseé are illustrative of the variance of the
disease, and impress one with the great seriousness of the
condition. They serve to emphasize to us the importance of
early diagnosis and surgical drainage, and that the mort-
ality conld be considerasbly lowered if the recognized pro--
cedures in handling the cases were followed.

With the forégoing facts in mind, then, we make the
following conclusions:

1. That osteomyelitis was probably one of the first
diseases to affliet menkind, but has existed as a clinical
entity only since the middle of the 19th. century.

2. A thorough comprehension of the pathology and
mechenisms involved is necéssary to a complete understand-

ing of the disease.




3. That there are probably two distinet fypes of
acute osteomyelitis which may be called insidioﬁs and
fulmonating, snd which are deserving of a separate form
of trestment.

4., The high mortality of the diseasge is particularly
due to the fact that the diagnosis is rarely masde in the
early stage, due to the iﬁfrequencv of the condition, hut
that diagnosis is not difficult if the diseasehe képt in
mind. |

5. That early surgical drainage is essential in the
acute fulmonsting type and that the Orr method is defin-
itely better than pre-existing procedures.

6. The high mortality and protracted morbidity, de-
spite recent improvement in methods of treatment, férce us
to econelude that there is still much rbom for advancement
in the methods of handling these cases. The opinions of
numerous suthors expressed in the literature of the past
decade are so marked in verisnce that one is led to be-
lieve that the prohlems in#olved in acute osteomyelitis

have not 211 heen solved.
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