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ETIOLOGY OF ERYSIPELAS.

I'TS RELATION TO THE NASAL CAVITIES AND ITS DESTRUCTIVE

EFFECTS UPON THE EYE.

By C. R. HoLMmESs, M. D,

CincINNATI, O.

Erysipelas is treated of systematically in works on General
Medicine, General Surgery and Dermatology. It is an im-
portant and serious disease and merits the attention which
these authors give it. Although a germ disease it still prevails
extensively in this latter era of asepsis and antisepsis, invad-
ing the best equipped and best managed hospitals, and the
cleanest and most elegant private houses, and even occurs
spontaneously and without apparent cause in absolutely new
hospitals. If you will read the paragraphs that treat of the
etiology of this disease in the works that I have referred to,
you will see that there is some important thing in its causa-
tion that is unexplained or that an assumption is made that is
not borne out by the facts as they are available to us today.
The word “idiopathic”—now almost obsolete in every depart-
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ment of medicine—still appears in their pages. They feel the
necessity of apologizing for this word, however, and explain
that this must be taken to mean that the specific germ, intro-
duced from without, gains entrance to the body through a
wound so slight as to have been unnoticed or so transient as
to have been healed and invisible before the onset of the
erysipelas. In short, the implication almost invariably con-
tained in their articles is that the infection, the identity of
which has now been established for many years, is brought
mysteriously to the patient from without—either air borne
through the infected atmosphere of a hospital ward, or on
the hands or instruments or clothing of the surgeon. In many
instances—indeed, in a great many instances—this explana-
tion is appealed to because no other is within the knowledge
of the authors—but recent studies have brought me to the
conclusion that there is a vast mass of literature bearing upon
this very mystery that it is now time to bring together and
ay before the general physician and surgeon and dermatolo-
gist, that they may be enabled to penetrate the mystery and
advise their students of the most important source of the
erysipelatous infection, so that an attempt at prophylaxis will
deliver into the hands of the rhinologist and aurist a class of
cases that we, unfortunately, too often see only after serious
damage is imminent or has already been done. I am referring
to the literature of Rhinology, Otology and Ophthamology.
These special branches are not often carefully studied by the
writers on the general subjects already referred to and that
they should have missed the significant articles scattered
through the magazines of five languages—especially when the
American literature contains but scanty reference to the mat-
ter—is not to be wondered at.

That we may forge an absolutely complete chain of evi-
dence, I beg that you will allow me to take it up, link by link;
and therefore we must establish, first, what erysipelas really
15.

Erysipelas is an acute, infectious, contagious disease, evi-
dencing itself by a characteristic inflammation of the skin and
mucous membrane and occasionally the subcutaneous tissues,
with a tendency to spread by continuity of tissue, and with
systemic disturbances varying from very mild to very profound.
It undoubtedly has a tendency to spontaneous recovery even
. in severe cases.
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The exciting cause of erysipelas is a streptococcus—indeed
we may now say the streptococcus. ‘“Streptococci are most
frequently encountered in their parasitic abode.” Though
capable of existing for a short time outside of the animal body,
their slow growth on culture media and their short lives, point
to direct transference from body to body. Although these
characteristics are not absolutely uniform, I beg you to ob-
serve that they militate strongly against the idea that ery-
sipelas is an air borne disease, and on this important point I
will submit to you further evidence presently.

Streptococci are subject to many variations in form. They
appear as diplococci, in chains of from four to six smaller
cocci, and in longer chains with both large and small segments.
There is no apparent specific difference between streptococcus
longus, streptococcus brevis, streptococcus conglomeratus,
streptococcus gracilis and streptococcus involutus, since com-
paratively slight changes in culture media or a sojourn in an
animal organism (and this is a very important point in our
study of this subject) can change the morphologic characters
of the organism. The rate of growth on artificial media dif-
fers in streptococei from different sources, but all are of com-
paratively slow growth. The virulence of streptococci from
different sources also differs most markedly, not only in trans-
ferring the cocci from animals of one race to those of another,
but in transferring from animal to animal of the same race.
In other words, environment, the culture medium employed,
may increase or decrease the virulence of the germ and its
toxins. Streptococci are pus producers. They may be associ-
ated with all stages of pyogenic infection from local inflam-
mation to general septicemia. They are encountered in inflam-
mations of all mucous and serous membranes, in bones and in
such organs as the liver and the brain. Among other infections
they are found either alone or combined with other organisms
in spread'ng phlegemon and cellulitis, anginas, lobular pneu-
monia, synovitis and osteomyelitis, lymphangitis, pleuritis, per-
itonitis and peurperal septicaemia. It was formerly thought
that the streptococcus of Fehleisen (streptococcus erysipelatis)
was specifically different from those concerned in other inflam-
mations. For instance, John Collins Warren (71), writing on
erysipelas in 1894, said “Fehleisen concludes, from his obser-
vations, that the erysipelas coccus is a specific microbe which
will always reproduce the disease when inoculated even in
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the smallest quantities. . . . The question of the identity
of the erysipelas coccus with the streptococcus pyogenes has
frequently been raised and authorities are not yet entirely
agreed upon.this point. The coccus of erysipelas is larger
than the streptococcus. . . . Many modern observers con-
cede that the erysipelas coccus causes not only erysipelas, but
also abscess, but many others believe that when suppuration
occurs, it is due to pyogenic cocci which have become inoc-
ulated secondarily, and that suppuration is therefore merely
a complication of the disease. Experimental inoculation with
erysipelas cocci has, in the hands of one observer, always pro-
duced erysipelas, while inoculations with the streptococcus
produced phlegmonous inflammation.”

Since this was written, however, it has been satisfactorily
demonstrated that the streptococcus of erysipelas may become
pyogenic and the streptococcus pyogenes may produce a
characteristic erysipelatous inflammation of the skin, and we
find one of the standard textbooks of the day on pathology
(58) declaring that “the conditions which they induce depend
upon the route by which they gain access to the body, and
especially upon their virulence which may be exalted to an
extraordinary degree by certain conditions of cultivation and
passage through animals. In short, it has been shown that
the activity of a streptococcus, which only causes abscess, may
be exalted to a virulence by which erysipelas, purulent infiltra-
tion or fatal septicemia results. These experiments serve to
sustain the views as to the common ancestry and close rela-
tionship of the various streptococci as indicated by morpho-
logic and physiologic considerations, and to emphasize the
desirability of considering them as a single group. Besides
their more active manifestations streptococci may lie latent.”
One of the most important studies that led to the setting forth
of this modern dictum was that of Fraenkel (72) who report-
ed to the Hamburg Society of Physicians that from the pus
contained in abscesses that had developed in the course of
an attack of erysipelas, he had been able to cultivate an or-
ganism that corresponded to the streptococcus erysipelatis. He
had also observed a case in which the development of facial
erysipelas was ascribed to infection from a felon in the pus
of which streptococci were found. In a case of extensive
facial erysipelas, there was also suppuration of the subcu-
taneous tissues of the greatly swollen eyelids and of the inter-
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muscular and intramuscular tissues of the neck. In the pus
and in the edematous fluid streptococci were foundd micro-
scopically and by culture. In experimental results it appeared
that the streptococcus produced at one time lymphangitis or a
phlegmon, at another erys'pelas or peritonitis. He had suc-
ceeded in inducing erysipelas by injections of streptococcus
pyogenes into the ears of rabbits, and he had also occasioned
suppuration and peritonitis by inoculation of erysipelas cul-
tures. Nor were the results confined to one species of animal.

Prof. William H. Welch, Johns Hopkins University, Balti-
more, in his reply to a recent communication from me request-
ing his opinion, says: “Streptococcus erysipelatis (Fehleisen)
cannot be distingushed by any properties morphologic, cul-
tural, pathogenic, from streptococcus pyogenes, and prac-
tically all authorities in bacteriology consider the two identical.
Attempts to subdivide into different species or varieties the
various streptococci found in human beings in health and in
disease, have met with little success. There is a wide range
of variation, of course, in all properties, but none seem suf-
ficiently constant to serve as a basis of classification. We
must, I think, recognize that a given streptococcus, at least
for the time being, is endowed with certain biologic quali-
ties which render it capable of producing effects which an-
other streptococcus may not be able to produce, but such bio-
logic differences are either too inconstant or beyond our
control or methods of study to enable us to base species charac-
ters upon them.”

Having determined the status of the infectious organism,
let us inquire as to its normal habitat and the probable circum-
stances under which it invades and produces disease in the
tissues of the body of man.

We know the normal habitat of the typhoid bacillus and
the means by which it gains access to the body; we know the
normal habitat of the bacillus of tetanus and how it gains
entrance to its unwilling human host, and we are now in a
position to declare that we know the normal habitat of the
streptococcus and how, under certain circumstances, it can
virulently attack and produce disease in man.

The nose, the antra of Highmore, the ethmoid cells, the
sphenoid cell or cells, the frontal sinus or sinuses, the Eu-
stachian tube, the middle ear and the mastoid antrum, present
a continuous surface of mucous membrane of fairly identical
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structure in all its parts, moistened physiologically by a more
or less abundant mucous secretion and directly continuous by
way of the nasopharynx with the pharynx, the tonsillar region
and the mouth.

Lewis and Turner (50), of Edinburgh, published in 1905
a bacteriologic study of the nose and its accessory cavities
and I have availed myself freely of their work for the reason
that they have reviewed all of the previous literature and have,
by their own labors, practically brought the subject down to
date.

Thompson and Hewlett (36) in 1895 had examined
ninety-one cover glass smears from nasal mucus and nasal
mucous membrane and had found eighty per cent of those
from the interior of the nose sterile. The vestibule was never
sterile.

The work of subsequent observers, however, cast doubt upon
these results. Klemperer, and Park and Wright (37) deter-
mined that the interior of the healthy nose is not free from
germs and that the nasal secretion has no bactericidal action.
They found only six cases sterile out of thirty-six specimens
taken. Hasslauer (38) in an examination of 186 specimens
from 111 nasal cavities found the Staphylococcus pyogenes
albus in twenty-five per cent, the pneumococcus in 20 per
cent, the streptococcus pyogenes in seventeen per cent, and the
pseudo-diphtheria bacillus in thirteen per cent. Viollet (39)
also found staphylococci, streptococci and 'pneumococci in
normal nasal secretion. Finally Lewis and Turner endeavored
to eliminate the sources of error encountered by their prede-
cessors and undertook and published this most valuable and
conclusive series of observations on the healthy and the in-
flamed nose, mouth and accessory nasal cavities.

They took twenty-six specimens from sixteen healthy noses,
and of these only three were found sterile. Thirteen specimens
from seven persons were mono-organismal. Nine from seven
persons showed two varieties of bacteria. One specimen
showed three varieties. The pneumococcus was found in four
cases, staphylococci in thirteen, streptococci in six, Hoffman’s
bacillus in two, bacillus aureus in two, bacillus mesentericus
in two, spirillum in two, bacillus of Friedlander, the proteus
vulgaris and unknown bacillus in one each. Organisms from nine
healthy noses were non-pathogenic on inoculation in animals.
From two healthy noses pathogenic organisms were obtained.
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From one of these the staphylococcus aureus and albus, pro-
duced local abscess in but were not fatal to guinea pigs. In
the other case streptococcus pyogenes was present, the broth
culture proving fatal to a rabbit in fourteen days after intra-
peritoneal injection of 2 c. c. Slow growth on culture media
makes it appear “that the interior of the normal nose may
appear sterile, owing to the fact that organisms, though pres-
ent, occur in such few numbers as to escape recognition by
rapid methods. Further it appears that the staphylococci found
in the healthy nose are often of low vitality and do not grow
so readily in ordinary media as the same varieties derived from
pus. . . . . It happened more than once that broth in
which a swab had been immersed and incubated for forty-
eight hours showed no cloudiness or other sign of growth in
the first twenty-four hours; on the second day, however, the
broth either became cloudy throughout or remained clear, but
with distinct sedimentary growth. . . . . The inference
is that the nose contained numerically few organisms or that
the organisms present in the nose were of diminished vigor
and were revived after a period in a suitable medium, such as
broth.”

It appears that the organisms of the healthy nose belong
to the same varieties as those found in abnormal conditions,
but that they differ from the flora of pathologic nasal mem-
brane in actual numbers, in purity of culture, in vigor of
growth and in pathogenicity.

In inflammatory conditions of the nasal cavities, the organ-
isms present belong to very much the same varieties as those
which may be found in the healthy cavities. . . . . All
the varieties present may not be pathogenic on injection into
animals, but usually one variety is virulent in the early stages
of the disease. . . . . The pathogenicity is high at first
and diminishes rapidly so that an organism isolated in the
first few days of a nasal catarrh and then very fatal to guinea
pigs, becomes later incapable of producing any pathogenic
effect. . . . . To produce nasal inflammation not only
is the presence of pathogenic varieties necessary, but these
varieties must be virulent, or if avirulent, must recover their
virulence by the influence of other factors.

Thirteen specimens were examined from eight acute cases
and one chronic case of purulent nasal catarrh.

The streptococcus pyogenes was present in six of the acute
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and in the chronic case—various staphylococci were present in
six cases and the pneumococcus in one case. Of the Elght acute
cases, pure cultures of staphylococci were obtained in two and
in the remaining six the streptococcus was the probable excit-
ing cause.

In the chronic case, thh were found, but the streptococcus
was probably the etiologic factor. From three of the cases
virulent pathogenic organisms were obtained—twice the strep-
tococcus and once the staphylococcus pyogenes citreus. The
streptococci in these cases were so virulent as to prove fatal to
guinea pigs in twenty-four hours. Ten days later the strepto-
coccus isolated afresh from the discharge in one of these cases
proved nonpathogenic. 3

The pathogenic bacteria of the mouth include many varieties
which are found in suppuration of the antrum and other
sinuses. The streptococcus pyogenes, the staphylococci, the
pneumococcus, the B. diphtheriae and the B. pyocyaneus are
all found at times in the mouth. In addition to the organisms
specially associated with carious teeth—streptococcus brevis,
B. necrodentalis and staphylococcus albus—any of the denizens
of the mouth may, of course, be found on the outer surfaces,
if not in the deeper layers of the carious matter.

Torne (44) has published the only observations on the bac-
teria of the healthy accessory sinuses. He examined thirty-
six cadavera in which the maxillary and frontal sinuses were
healthy. Twenty-two were examined within two and one-half
hours after death and in all these the sinuses were found ster-
ile. Of the remaining fourteen examined, from three to
twenty-five hours post mortem, seven were sterile and seven
contained bacteria. This suggests that the entrance of organ-
isms occurs some hours after death.

The maxillary and frontal sinuses were sterile in twenty-
nine of the thirty-six cadavera examined within twenty-five
hours post mortem. Térne also examined twenty-six pathologic
cavities in sixteen cadavera. FEleven cavities examined
three hours post mortem showed catarrhal changes, but nine
of these were sterile. Twelve cavities showed chronic puru-
lent inflammation: There were present streptococci, micro-
coccus pyogenes aureus, pseudo-catarrhalis, tardiliquans, ete.
Three cavities in acute cases examined one and one-fourth
hours after death, all showed bacillus pneumoniae.

Pearce (45) found inflammatory changes in the maxillary
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antrum of many cases of diphtheria, with Klebs-Loeffler bacilli
present in nearly all.

In four cases of diphtheria, complicated with scarlet fever,
pus was found in the antra in three and the organisms present
were streptococci and staphylococei. In 102 post mortem
examinations in which the accessory sinuses were examined,
Kirkland and Stacey (46) found thirty-four cases of infection
by microorganisms in which streptococci, staphylococei and
pneumococci were found.

Herzfeld and Herman (47) in ten cases of antral suppura-
tion found the streptococcus in eight cases and staphylococcus
in seven.

Howard and Ingersoll (48), in an investigation as to the
causes of inflammations of the accessory sinuses, concluded that
these inflammations are due to the bacteria which are commonly
present in the buccal and nasal cavities—in the former in health
and in the latter occasionally in health and usually in disease.
These organisms are the diplococcus lanceolatus, streptococcus,
staphylococcus pyogenes, B. diphtheriae and B. influenzae.

Stanculeanu and Baup (49) determined that, clinically and
bacteriologically, there are two varieties of empyema of the
facial sinuses, one with fetid pus following on dental affections
(14) and the other of nasal origin with non-fetid pus—the
latter being due to such organisms as the streptococcus and
the pneumococcus. The greater frequency of anaerobic or-
ganisms in the mouth lends some support to these views. As
to pathogenicity, they state that in cases of nasal origin the
aerobes, and in cases of dental origin the anaerobes, are always
found virulent on injection into animals.

Finally, Lewis and Turner themselves report on their ex-
tensive series of observations.  They examined eighty speci-
mens of pus from fifty-seven antral cavities. They found
streptococci in 43 or 75.4 per cent, pneumococci in 42 or 74.1
per cent, and staphylococci in 40 or 70.1 per cent. Swabs were
taken from the nasal chambers of forty-two of these cases.
Pneumococci were found in twenty-nine, or 70 per cent, staphy-
lococei in twenty-eight, or 66.6 per cent and streptococci in
twenty-seven, or 64.3 per cent. Swabs were taken directly
from the antral cavities in twenty-seven of the cases. Pneu-
mococci were found in twenty-onme, or 77 per cent, staphy-
lococci in twenty-one, or 77 per cent, and streptococci in twenty-
one, or 77 per cent. Of the forty-seven cavities, there were
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only four in which the swab yielded an absolutely pure culture.
In two, the streptococcus, in one the staphylococcus, and in
one the pneumococcus.

Thirteen acute cases showed staphylococci in eleven, or 84. ﬁ
per cent; pneumococci in eleven or 84.6 per cent, and strepto-
cocci in eight, or 61.6 per cent. Forty-four chronic cases
showed streptococci in thirty-five, or 80 per cent; pneumococci
in thirty-one, or 70 per cent, and staphylococci in twenty-nine,
or 66 per cent, The B. influenza, which was only obtained in
one instance, occurred in a recent case of only three weeks’
duration.

The authors state: “Though in the wealth of organisms
associated in these cases, and possibly pathogenic, it could not
be certainly stated which was the fons et origo mali, yet in
some of the cases we were enabled to conjecture which organ-
ism was most probably responsible, This we did on considera-
tion (1) of the pathogenicity of the organism (as ascertained
by experiments on animals) and (2) of the organisms in direct
swab as compared with nasal swab from the same case, and
(3) of the persistence in chronic cases of particular varieties,
and (4) of the occurrence in pure culture of one organism.
In this way we are able, though with some diffidence, to assign
the principal role to the pneumococcus in fourteen, to the
streptococcus pyogenes in nineteen and to the staphylococcus
in six of the fifty-seven cavities.”

Among the recent cases, the pneumococcus was probably
responsible for the inflammation in four, the staphylococcus in
three, and the streptococcus in two—four cases being undeter-
minable. Among the long-standing cases, the pneumococcus
was probably responsible in ten, the staphylococcus in three
and the streptococcus in seventeen—fourteen being undeter-
minable.

In twelve cases, the antral disease was complicated by in-
flammation of the ethmoid in four cases, by disease of the
frontal sinuses in six cases, and by disease of both ethmoid
and frontal in two cases. Ten cavities showed staphylococci,
seven showed streptococci and seven pneumococci. Pus from a
chronic inflammation of the ethmoid sinus alone showed both
streptococci and staphylococci. Pus from the frontal sinus
alone showed in one case pneumococcus and staphylococcus,
and in another case streptococcus and staphylococcus, and in a
third case all three organisms.
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In order to ascertain whether the combinations of organ-
isms present might be pathogenic, even though the individual
organisms in pure culture were not so, several injections of
impure cultures were made. The results yielded no evidence
that organisms, which in pure culture were non-pathogenic,
would in combination give rise to disease. The reverse was,
however, not the case, for in three instances a pneumococcus,
which in pure culture was pathogenic, produced no illness
when injected along with the other organisms present in the
same case. Pneumococci, tested in ten acute cases, were
pathogenic to rabbits in five, or 50 per cent. Staphylococci,
tested in ten acute cases, were pathogenic to guinea pigs in
five, or 50 per cent, and streptococci, tested in eight acute
cases, were pathogenic in six, or 75 per cent.

Pneumococci, tested in seventeen chronic cases, were patho-
genic to rabbits in five, or 29 per cent. Staphylococci, tested
in twenty-eight chronic cases, were pathogenic in nine, or 32
per cent. In four cases in which the condition had lasted more
than eight years, streptococci were found pathogenic to ani-
mals, but not fatal.

“In recent cases the organisms are pathogenic twice as often
as in chronic cases.” “In both recent and chronic cases, the
streptococci are more pathogenic to animals than all other
varieties.” ‘“The streptococci are almost always pathogenic
when recovered from recent cases, but in chronic cases seem
to have largely lost their virulent characters. There is no guar-
antee, however, that these organisms would remain so little
virulent if by chance implanted on more suitable soil.”

Iglauer (73) of Cincinnati, working in the Pathological In-
stitute of Vienna, and taking nasal mucus directly from the
posterior nares by means of a head section as soon post mortem
as practicable, found, in twenty selected cases, the staphylo-
coccus pyogenes aureus in eleven cases, the staphylococcus pyo-
genes albus in six cases, the diplococcus pneumoniae in eight
cases and the streptococcus pyogenes in six cases. In fourteen
additional cases in which there was a marked pulmonic lesion,
he found the staphylococcus pyogenes aureus in seven cases,
the staphylococcus pyogenes albus in eight cases, the diplo-
coccus pneumoniae in eight cases and the streptococcus in six
cases. Finally, as a negative contribution to the etiology of
diseases of the maxillary antrum, the only one of the accessory
cavities suspected of having any other than a nasal source for
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the inflammations that attack it, I would quote Fletcher (70),
who examined the 200 antra of 100 skulls for (1) abscessed
teeth, (2) septa, (3) for conical protrusions of the roots of
the teeth into the antrum, (4) for perforation by the roots of
the teeth without protrusion and (5) for perforation of the
antrum from ulcerated teeth. He says: “As to the molars,
ulceration was found in more than 25 per cent of the skulls,
there being in these 200 examinations fifty-seven ulcerated
teeth, and out of these fifty-seven possible cases of perforation
by inflammation and its results, we found such to be the case
only four times, all other cases having perforated the alveolar
border and discharged the pus into the mouth, two of them
discharging both in the mouth and in the antrum.” Lewis
and Turner cite a number of observers to the same effect.

It is quite possible for bacteria to enter the middle ear and
they probably do so, through the Eustachian tube, remaining
dormant under normal conditions and eventually losing their
vitality. In scarlet fever and other severe anginas, the micro-
organisms effect an indirect invasion by way of the lymphatics
—and in other diseases, such as endocarditis and diphtheria,
by way of the blood vessels. Politzer (74) says that entrance
may be effected from the external auditory canal through either
the perforated or intact membrana tympani. Zaufal and Nado-
leczny, quoted by Politzer, state that the streptococcus pyog-
enes and diplococcus pneumoniae are the exciting causes of
acute otitis media. If the middle ear secretion is examined
immediately after a paracentesis diplococci and streptococei
occur just as often alone as in combination with other patho-
genic micro-organisms. FExcept in the case of such specific
diseases as diphtheria, typhoid, influenza and epidemic cerebro-
spinal meningitis, where the specific micro-organisms of these
diseases are found, the finding of micro-organisms in the dis-
charge other than the pneumococcus or the streptococcus indi-
cated a secondary infection.

Lermoyez and Helme (82) came to the conclusion from in-
numerable investigations that otitis media acuta is always of
mono-bacillic origin and that the pneumococcus or streptococ-
cus is seldom found in combination with other organisms. Sec-
ondary infection by the staphylococcus takes place only in the
later course of the disease, per tubam or through the external
auditory canal.

Before quitting the subject of the bacteriology of the
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nose, the sinuses and the ear, I wish to call your atten-
tion to two significant observations. One was made by
Dench and Cunningham (75) and reported to the American
Otological Society in 1902 in a paper on “The Value of Bac-
teriological Examination of the Discharge in Acute Otitis
Media as Determining the Necessity of Operative Interfer-
ence.” They say: “The presence of the pneumococcus as the
sole etiologic factor signifies a rather mild form of inflamma-

tion in the mastoid cells. . . . On the other hand, it has
been most interesting to note the rapidity with which the
streptococcus infection develops. . . . The osseous struc-

tures have been found at the time of operation to be extensively
involved, even in those cases which have been operated upon
in the very earliest stages of the disease. In many cases in
which the inflammatory process had existed but from forty-
eight to seventy-two hours, extensive destruction of the bone
had taken place.” In four recent cases of streptococcus in-
fection which had apparently cleared up, the patients returned
complaining of a recurrence of the local pain with a slight
d:scharge from the ear and an appearance of general sepsis
and in these cases, upon operation, a most extensive destruc-
tion of the bony tissue was found. In three cases epidural
abscess had been present and in a fourth case thrombosis of
the lateral sinus existed at the time of operation.

The following tables, which require no explanation, are
given:
Nature of Infection No. Cases Ice Coil Operation No Operation

Streptococeus (pure). 33 17 28 A
Staphylococecus. . .... 3 3 2 1
Poneumococcus. . .. .. 21 21 2 19

Mixed infection with

streptococus pres-
e e A 25 19 23 2

Mixed infection with
no streptococens

pregents oo 9 9 3 b
Recovery.
- Ice Coil. Operation,
o T L D I S s e e o i e o R e P 14% 36%
3 g T o (E R e e R e 23 1/3% 66 2/3%
EHERIOCOCCUEL . aisies o s el e isle e adrs 0% 10%
Mixed with streptococcus. .. ...cccvvveu.s 8% 92,

Mixed mo StreptoCOoCCUB. . ... ..o sivss s en 66 2/3% 33 1/3%
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The other significant observation is from the pathologic
laboratory of the Ancon Hospital, Isthmus of Panama. Dar-
ling (56) writes: “This communication contains some of the
results of an investigation which is being conducted to deter-
mine the relation of inflammation of the accessory nasal sinuses
to pneumococcus infections., . . . The accessory sinuses
have been examined with regard to this point in fifty-two au-
topsies, twenty-seven of which were pneumococcus infections,
as follows: Lobar pneumonia, 22 ; acute pericarditis, 1; acute
meningitis, 9; pneumococcus septicemia, 5. The remaining
cases were controls.

It has been found that 92 per cent of all penumococcus in-
fections coming to autopsy show in a very marked degree more
or less typical pneumococcus inflammation of one or more of
the accessory nasal sinuses. The inflammation is generally in-
tense. [t is fibrinopurulent in character—fibrin and mononuclear
cells being abundant. Pneumococci are always present and in
numbers depending on the duration of the process. A point of
great importance is the age of the sinus affection, which has
been appreciably greater than that of the lung or meningeal
lesion. Ninety-one per cent of the lobar pneumonia cases
showed a sinusitis. All cases of acute pneumococcus menin-
gitis presented an inflammation of one or more of the sinuses
and in every one the middle ears and mastoid cells were normal.
In the pneumococcus septicemia group, 80 per cent were found
to be associated with a sinusitis.”

Is it not possible for us now to assign their proper pathogenic
role to the two principal pathogenic bacteria which have their
normal habitat in the nose and its accessory sinuses—the pneu-
mococcus producing such a disease as lobar pneumonia, acute
purulent cerebro-spinal meningitis (pneumococcus), endocar-
ditis, pericarditis and mild infections of the middle ear—while
the streptococcus produces—starting, as it does, from the same
base—violent inflammations of the ear—purulent meningitis,
cerebral abscess, metastatic abscesses of various kinds, and, as
I shall now proceed to show, erysipelas.

As is almost invariably the case with any material advance
in our knowledge of the physical and biologic sciences, it
happens that a number of pathologists in different countries
have made approximately the same suggestion, at about the
same time, but either because their theories were advanced
through some medium that had but a limited circulation in a
language not generally read, or because their papers did not fall
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under the notice of systematic students of and writers upon
pathology, or because the amount of evidence they could pro-
duce at the time was not sufficiently convincing—it is that up to
the present their work has attracted but little if any attention.
H. M. Fish quotes Riberi as having in 1845, traced two cases
of orbital abscess to a sinusitis, and as having said : “Intraorbital
abscesses, observed at times after facial erysipelas, are not the
result of the erysipelas, but, on the contrary, they are the
cause or place of departure”—and quotes Zucarini as saying
in 1853—"The increased secretion of mucus within the sinuses,
when drainage is insufficient, soon changes to a mucopurulent
form; its resorption induces erysipelas, and the appearance,
increase and subsidence of the erysipelas depends entirely upon
a successful drainage of the cavities.” In 1891 Luc (14) re-
ported the following significant case—‘Following upon an
erysipelas of the face which had already manifested its sup-
purative tendency by occasioning, in the course of its evolu-
tion, an abscess of the lid, the symptoms of an empyema of
the left antrum of Highmore appeared. Only after 9 months
was this empyema recognized and operated upon and an
examination of the pus revealed the exclusive presence of the
chains of streptococci characteristic of erysipelas :
Some days after the double operation (removal of pol}rpuus
masses from the middle meatus and opening the antrum from
the mouth) and without having been, at least apparently, sub-
mitted to any contagious influence, but after several excursions
through intense cold, the patient was attacked by a facial ery-
sipelas which began at the left nostril.” Previous to seeing
this case Luc believed that all empyemata of the antrum of
Highmore were of dental origin. His earlier cases he believed
could all be traced to dental caries; the pus from the cavities
contained many varieties of organisms and it was invariably
fetid. In this erysipelatous case, however, Dr. Ledoux Le-
bard found streptococci in pure culture in the antrum (the
teeth of the patient were sound) while in another antral case
operated upon at the same time by Luc, the origin of which
was undoubtedly dental and in which the pus was malodorous,
Lebard found staphylococci, diplococei, long filaments of
short, round, oval or rod-like segments and isolated bacilli and
micrococct. In 1896 a Swedish author, C. Janson (51), in a
remarkable article on “Causes of Infection in Facial Ery-
sipelas” (Forhandlingar vid Férsta Nordiska Kongressen,
























































































































































































































