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RELATIONS OF CERTAIN BACTERIA TO PUERPERAL
INFLAMMATIONS.*

By E, W. CusHixg, M. D.

T is with no little hesitation that I venture to offer here the results
I of some observations which I made last Summer at Vienna, on the
relations of bacteria to puerperal, septic processes. It is very
probable that the work has been better and more thoroughly done and
more fully reported by others, but I trust that the results of personal
investigations, even if very limited, may be more acceptable here than
claborate abstracts of the work of others. Nevertheless, I must preface
my observations by a short description of the bacteria which, thanks to
the labors of Ogston, Rosenbach and Passett, are called septic, in dis-
tinction from numerous other varieties which are either harmless to man,
or if they cause disease yet do not induce suppuration, pyzmia nor
septicemia. ; :

Of course, it has long been assumed by the disciples of Lister that
infection of wounds is caused by germs, and on this base the whole
fabric of antiseptic surgery has been built, But it is only recently that the
strict rules and methods of Koch have been applied to proving the
theory of Lister to be true by demonstration.

[ have not space here to say much concerning the nature and
habits of these organisms. They are well described in the works of the
above authors, and I subjoin a plate from Passett’s recent work, showing
the figures of germs as found in acute abscesses in man. That they must
be considered as the causes of the su ppuration has been shown b Y a most
careful series of experiments on the lines laid down by Koch, and
by following his methods.

They are usually present either singly or together in acute suppura-
tions. .

They can be bred in pure cultures for successive generations, using
always a quantity se infinitesimal to sow each successive culture that it
is certain that none of the original virus remains in the cultures

- " _-____—l_—_.
* Read before the American Academy of Medicine at its annual Meeting in New

York; Oct., 1885,
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From cultures many times removed from the original, inoculations
in animals will produce the original disease, viz., acute abscess, or blood-
poisoning, or both. : :

In animals dying of disease thus induced, the original organisms
and no others are found, and so the process can be carried on ad
infinitum,

Without entering on the question of the relative importance of the
work of different authors, or detracting from the great merit of Rosen-
bach in his original work in this matter, I quote the classifications of
Passett with his plate.

Streptococcus.

Staphylococcus pyogenes aureus.
L4 4 albus.
L A citreus.
££ cereus albus.
k¢ & flavus.

Bacillus pyogenes feetidus, *

NOTE TO EXPLAIN PASSETT'S FIGURES.

Passett, #iz a.—Staph. pyog. aureus, on cover glass, seen in water; from Agar-
plate 48 hours old.

“  Ffig b—Section of rabbit kidney. The rabbit died two and one-half days

after infection of Staph, PYog. aureus in jugular vein, staph,
seen interstitially and in tubules,

“  Fig e—Streptococei of pus from gelatine culture, seen on cover.glass in
Canada balsam.

“  Fig d—Bacill, pyog. feetidus from gelatine culture,

“  Fig e—Bac. pyog. foet. in section through lung of guinea pig, which
died twelve hours after injection of a gelatine culture of the
b. p. foet. into its jugular vein,

In all these figures the artist has doubled the original dimensions, thus giving about
1,600 diameters instead of 790 in Passett’s plate,

As for the streptococcus, or chain germ, suffice it to say that no dif.
ferences in form or manner of growing can be detected between those
found in abscesses and those described by Fehleisen ag found in, and
bred from cases of erysipelas. Also the chain germs described by
Léfiler as found in some cases of diphtheria are precisely similar,

me that
ther bacteria ;
for making cullures of

*Messrs, J. W. Queen & Co., 924 Chestnut Street, Philadelphia, inform
they have for sale microscopic preparations of the above, and of various g

also, sterilized nutrient gelatine, and agar-agar, in test-tubes,
bacteria,
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active as ever, and as capable of setting up infection, There is reason
for supposing that when once dry, these low germs can exist indefinitely
with their evil powers latent but not destroyed. I said above that these
organisms, or some of them, are usually found in abscesses. Practically,
it might be said that they are always there, and they can be bred with
ease and certainty from all acufe suppurative processes.

Still it is not claimed that suppuration cannot occur without their
presence, for it has been shown that croton oil, even when most
thoroughly sterilized, will produce suppuration. The method of show-
ing this is to introduce under the skin of rabbits fine glass tubes her-
metically sealed, containing croton oil. This is done with full
antiseptic precautions, and when everything has healed, the tube is
broken subcutaneously and an abscess ensues. But the matter contained
in the abscess has no germs in it, neither will it set up abscesses nor blood
poisoning if inoculated into other animals.

With this very imperfect sketch, I will leave the subject of septic
bacteria in general, to describe certain imperfect observations which I
have attempted, in order to ascertain whether the puerperal imflamma-
tions are caused by the same agencies as other suppurations and blood
poisonings, or are distinct and s« generis.

The question is of importance because such affections have been
classified as a distinct disease, viz., * puerperal fever,”’ supposed to be
epidemic in the air, like smallpox for instance, and to prevail in cer-
tain places and at certain seasons owing to some mysterious epidemic
influence,

During nearly three months of this year (1885), I endeavored to be
present at the autopsies of all women who died in the General Hospi-
tal at Vienna, of puerperal diseases, or after gynecological operations ;
and in septic cases, whenever practicable, I took advantage of the
courtesy and guidance of Prof. Kundrat, and of his accomplished assist-
ants, Drs. Paltauf and Kolisko, to examine the fluids and organs for
bacteria. I wish to express my gratitude to these gentlemen, and may
here call attention to the many advantages for pursuing practical work
in bacteriology in the Pathological Institute in Vienna. By the energy of
Prof. Kundrat, the accommodations have been recently much enlarged,
and a room specially fitted up for bacteriology, where Dr., Paltauf, who
speaks English, gives regular courses to physicians, besides which at
least three other courses are given elsewhere in Vienna.

The great advantage of an immense choice of fresh material,
learned instruction in pathology, and skilful guidance in the technique
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Now so many cases occur where direct infection cannot be shown,
that this idea of infection by atmospheric germs has taken a strong hold
on the profession and public, and is, of course, at the root of Listerism,
spray, etc. It is too wide a question to discuss now whether there is
much basis for this belief. It is certainly a comfortable doctrine, and
‘it would shake the profession to its foundations if it were ever assumed
by the doctors, and taught to the public, that for every unlucky case of
puerperal fever and pyzmia some one were to blame for criminal care-
lessness; that in all such cases a diabolical coccus had hidden under a
finger-nail or on a sponge or syringe and had directly poisoned the
patient.

And yet, from my very imperfect observations of the natural history
of the bacteria, found after death, in such cases, I should always regard
the theory of direct infection more probable than that of dry septic dust
in the atmosphere, that is in the general out-door atmosphere, and a
contrast of the habits of the hospital assistants and students at Berlin and
at Vienna merely strengthens this view. _

For, as I will shortly explain, it seems to me a sheer impossibility
that the Vienna lying-in and gynecologic wards could be as free as they
are from septic diseases, if the germs thereof could readily be carried
about in the air at large.

In Berlin, the most extraordinary precautions are observed to prevent

the introduction of any septic germs carried on the hands, or even in
the hair or clothing of those present at births or laparotomies, and,
besides injunction as to cleanliness of hands, person, linen, etc., a most
absolute promise is required of all proposing to be present as above, that
they. shall not go to any autopsies or pathological institute, nor visit
septic cases.
. The spray is used very thoroughly at operations, and everything
1s done which could be suggested by the belief or knowledge that septic
bacteria or their germs are abundant in the air and easily portable in the
dry state.

If this were really and practically the case, however, it would
hardly be possible or conceivable that the great Vienna hospital should
be and reuTain practically free from puerperal fever, and that the frequent
laparotomies should show such good results as far as sepsis is concerned,
for not only are the students present in the lying-in wards to be seen
every forenoon at the autopsies, but the responsible assistants who per-
form the obstetric operations make it a rule to be present at the section
of any case dying in their wards.
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implies that thorough cleansing and disinfecting of the hands isa sufficient
precaution and, perhaps moreover, since such disinfection would some-
times by accident be incomplete, that the bacteria found in ordinary
cadavera (for, of course, those dying of septic maladies are not used for
instruction) are not usually sufficient to set up puerperal or septic pro-
cesses ; and, I think it probable that this may also be true, although,
of course, it would be unjustifiable to attempt directly to prove it; for
I found, as far as my observations went, that in puerperal cases there
was regularly present one or the other of the above kinds of micrococei,
each very definite and breeding true in gelatine, viz., the streptococci
or the staphylococci described by Rosenbach and Passett as the active
agents in the infectious diseases of wounds, or the bacillus pyogenes
feetidus.

The process seemed to be an inoculation of the uterus or abraded
vagina (or the fluids or parts of placenta retained) with one or the
other of the above varieties of micrococci ; then emigration in purulent
infection of the tissues adjacent, with formation of abscesses, in cases
where the system tried to free itself from the invasion ; later, or in
some cases primarily, the micrococci were taken up by the veins, form-
ing colonies in the softened thrombi, and thence were carried to the
lungs, or joints, or other seats of pyemic, or so-called metastatic,
abscesses. C

When infection takes place, it arises either from wounds or rents
in the genital tract, or by absorption from surfaces not wounded but
laid bare by the process of parturition.

In the former case, the infection is apt to be rapid, to run quickly
over the pelvic areolar tissues, and end fatally with great rapidity.

““ Where there are no wounds, the process may be also rapid, and
here on examination hardened veins may be felt in one of the broad
ligaments. In a few hours these are surrounded by hard exudations,
which soon soften down, and with an overwhelming general blood
poisoning, the patient dies pyemic. Generally, however, the process
instead of spreading by the veins, goes on by a creeping infiltration of
the parametric areolar tissue with symptoms of more or less rapid septic-
®emia, according to the acuteness of the infection, the resistance of
the organism and the treatment. The lymph glands offer some resist-
ance, but it is insufficient, and the infection spreads, destroying every-
thing in its course; usually nothing resists it, muscles, fascia, vessels,
and glands are infiltrated and softened, and at any time the micrococei
may pass into an eroded vein and terminate the process fatally, or by a
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so well described by O. W. Holmes many years ago, in his work, enti-
tled ¢ Puerperal Fever a Private Pestilence,”” and so often noticed
since, was well illustrated by Dr. H. O. Marcy, who last summer
reported five consecutive cases of puerperal fever seen by him in con-
sultation, where the physician who attended them all consecutively had
first had charge of a case of facial erysipelas. The last of these cases
developed cutaneous erysipelas around the buttocks, and from the fluid
in the blebs which were developed Dr. Marcy reports that he cultivated
chains of streptococei. Or to go back to the first authorities, let us
remember the aphorism of Hippocrates,
*Hy yovarz} zvoday épvoinelas & i datépy rém Javarddes

“If a pregnant woman get erysipelas in her womb it is fatal.”’

It is interesting to note, in connection with the suppuration in the
knee-joint above mentioned, that Loffler,® in his experiments with pure
cultures of streptococci, repeatedly found that, after injecting them into
the veins of the ear in rabbits, abscesses formed in the joints of the
hind legs of the animals, which, being opened, were found to contain
streptococci.

The next case to which I shall call your attention came into the
hospital feverish, and was delivered, and as the pyrexia continued, she
was sent to one of the medical clinics, after a few days, to avoid danger
to the other lying-in women. The lochia became extremely offensive,
the fever and chills continued, the skin gréw yellow, and she died in
about a fortnight, with all the symptoms of pyamia, or we will say
blood-poisoning.

At the autopsy, the uterus was found to contain a piece of placenta,
perhaps one and one-half inches square, with a great deal of horribly
offensive putrid fluid. There was pus in the uterine and iliac veins,
abscesses In the parametrium, and in other parts, especially the lungs.
I show specimens, Zig. 4, from the iliac vein, ¢, and from the blood pressed
from a cut in the lung, 4. You will see a very few micrococci in chains, and
many of the thick bacteria of decomposition, besides the bacillus pyogenes
feetidus of Passett ; these last probably accounting for the terrible odor.
Staphylococci are also present in large numbers, forming the charac-
teristic evidence of infection, appearing in clusters like bunches of
grapes, staphyloi, or in larger masses like spawn of frogs or fish. They
also occur alone, or in pairs, and when pairing or dividing, resemble short
bacilli.  As for the chains present here and in the next case, they are

* Mitth. d. Kais. deutsch, Ges, Amtes, 1884.

—
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I show you a specimen of pus taken from the stump, Fig. 5, a, at.
some one-half an inch from the cut surface ; it is filled with masses of
micrococci, evidently staphylococci and there are dacilit pyogenes fefidi in
abundance, also bacilli of putrefaction, the saprophytes of Rosenbach.

I show also from this case, 4, a preparation from a second culture, in
meat-water-peptone gelatine, which shows the same organisms, the b. p.
feetidi, which grow most rapidly, being now the most abundant.

Here is also for comparison a preparation from pus, from a case of
acute infectious osteomyelitis of the tibia, or necrosis, as we used to call

it, showing the staphylococci, and also one, Fig. 6, from a second
culture of the same.

Fig, 6, Boo x.

Likewise here, Fig. 7 and §, is a very thin section of a kidney, a
so-called surgical kidney, showing the plugging of the tubules with

Fig. 85, oo x.
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¢¢ The most scrupulous care, however, is taken to prevent infection
by the doctors or nurses during delivery. Everywhere in the wards, and
in the lying-in rooms, are abundant facilities for hand washing, which is
not a simple form, but a real scrubbing of hands and arms up to the
elbow.

¢ This is done most thoroughly before and after examinations per
vaginam, and in deliveries the hand is always put'into the 1:1000 sub-
limate solution before making an examination. Itis then not dried, but
oiled while wet and so introduced.

“Finis coronal opus.”’

In order that this opinion may not seem to rest too much on my
own way of thinking, I will again quote from Freund, whose great
work ic the latest authority on the subject.

“ But since the successes of lying-in institutions have clearly shown that the above
affections (septic parametritides), which represent the chief contingent of the diseases
grouped together as puerperal fever, can be so far prevented that a healthy puerpera
does not get sick, and one casually brought in already sick after labor does not become
a fire-brand to infect the many puerperze lying in the hospital, it is well that every one
to whom such an institution is entrusted should declare the principles on which he
administers his responsible office, and should emphasize those controlling influences
which seem to him to be the most important,

“Taking for granted the conscientious performance of the general antisepﬁc'pr:-
cautionary measures, which at present have long become part of the code of medical
propriety and professional honor, I consider the chief factors of prophylaxis to Le: a
delivery as gentle as possible, avoiding lesions; a strictly surgical treatment of any inju-
ries that may have occurred (careful suture); the so-called expectant management of
the period of labor following the birth of a child, leaving, under normal conditions, the
expulsion of the placenta to the forces of Nature ; the lewving undisturbed the internal

genital apparatus of the healthy puerpera; finally the local treatment of local, cares
fully diagnosticated, affections of the genitals during the puerperal period.”

If, nevertheless, we have to treat a case where it appears that infec-
tion has taken place, where fever, chill, or foul lochia show the incep-
tion of trouble, here surely something more is due from the physician
than to order the nurse to give a vaginal douche of slightly carbolized
water,

. Time is precious, a very few hours may be enough to find his
patient fatally infected. He must satisfy himself by a careful examina-
tion of the condition of the parts, whether there are any secundines
in the uterus, or any rents or wounds to absorb septic matter.

He must himself wash out the uterus and not merely the vagina,
as often- as is mecessary, with simple water, or better, with two per
cent. carbolized water, or 1:1000 sublimate solution. In bad cases this
may have to be done very often. Wiley reports cases where even once






