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from other causes. In these patients depression ]S_E{{:
treme, often not associated with delusions except pjo_slm ¥
the pardonableidea that they are going insanc; th(l,u n;all}
be with the depression & nervousness so great b 1a.t_: th
patient presents a ty pical picture of melancholia age‘.ta- (j&
walking the floor in agony. Such cases are ac!}tnz :
deficiency of the hydrochloric acid of the gastr éc qmgci
may Ccause a mild chronic depyessmn, simple, and easily
improved or cured by appropriate treatment. '1
Tn all of these cases it is not known where or how vi-)l‘e
poisons generated in the alimentary tract have t-lvl_till)L‘.I-
foct. As the emotions are sensations from the viscera,
and as the sensory nerve endings of the affected viscera
are bathed in the poisons, it is nota remote possﬂnhl.:\-‘
that their action may be a local one and not due to their
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being absorbed and in this manner producing an efle}c‘gon
{he sensory centre. The prompt action of local 1"en}_cd1$s§,‘
stomach washings, purgation and enemas, favors this
w?l“‘l(z.(e prevailing emotion in consumption is 1}10(1(31'53,‘53 E.X_
altation. This may be heightened by the stimulus of an
attack of referred pain, especially that due to (llseaso,: c_)f‘
the upper pulmonary lobe; disease of the lower lobes is
likelv to cause referred pain with attacks of depression.

TUterine and ovarian disease is especially prolific of
emotions, either simple depression, to which in extreme
cases delusions may be added, or exaltation amounting in
some cases tomania. The most deceptive forms of these
affections are those in which there are no accompanying
symptoms, sensory or otherwise, calling the patient’s af-
tention to the affected organs. The difficulty is further
increased by the fact that digestive disturbances may
make their appearance and mask the other symptoms.
The difficulty of distinguishing between these cases and
cases of insanity with coincident v ral lesions may be
considerable, as these patients possess many or all of the
symptoms of insanity, and yet it is not very important
to make the distinction between the two classes of cases.
Organic defects should be remedied, it pos.fﬂble, even in
the insane, and in addition it may be fairly (lqtlbt-(;d
whether even in cases of hopeless insanity, organic vis-
ceral disease may not often be the determining cause of
the mental breakdown. :

The pelvic organs sag and pull on their attachments
and as a result there are sent out to other parfs of the ner-
vous system signals of distress which take not only the
form of moods, but of pains in the back and head, vaso-
motor disturbances, flushing, fainting, palpitation and
the like. In thesame way saggin abtlum'\}ml organs sef
up all these classes of symptoms. In especial a prolapsed
kidney is often responsible for attacks of dizziness, head-
aches, flushings, and faintness which are often attributed
to anything but their real cause. :

One of the most striking emotional changes from vis-
ceral disease is the fear suffered by patients afflicted with
angina pectoris. A good deal of anxiety is felt by many
patients who suffer from palpitation, over and. above
what would be warranted by the nature of their com-
plaint. The fear in angina pectoris is inherent and does
not proceed from a knowledge of the danger incident to
the disease. It is a signal to the brain direct.

Little more has been attempted in the present article
than an outline of the subject of sensory disorders, with
the idea, especially, of tracing the complex relations
which exist between the sensory system of the s!\-lm and
that of the wiscera. Consciousness is not, in this con-
nection, of prime importance. It is a mysterious light
that shimmers on a few of the actions and reactions of
the nervous system; in considering the part played in
disease by the sensory system, it is of especial importance
to 1'(\.(:ogflize the fact that sensory phenomena may and
often do take place without its intervention. :

Henry S. Upson.

SEPTICAMIA AND PY/AEMIA.—HisTorICAL Mpnmo-
RANDA.—A constitutional digturbance accompanying pu-
trefaction in wounds, particularly fractures and injuries
of the skull, was described by Hippocrates. In the
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Middle Ages Ambrose Paré a_n(_l Pui'zl_celsus_, both notz.ad
metastases following certain injuries in which suppura-
tion occurred. In 1720 Boerhaave first enunciated the
doctrine that the condition was due to pusin the _hlood.
Tis contemporaries, Morgagni and Petit, also t.rl_ed_ to
prove that metastatic abscesses were bﬂug]!t about b;v‘
penetration of pus into tlae_hlood. lIn 1774 John IFll?tLl
recognized phlebitis as an intermediate factor lltl l)llor.tufy
ing metastatic abscess, but the exact 1-e121110}1 of the two
was not clearly defined. In the early parl of the nine-
teenth century (1808-22) Gaspu}rd 1:1‘1515110(? t:.he experi-
mental method of studying septicemia by injecting pu-
trefying materials info the veins of animals. .Latell,
the investigations of Virchow, Billroth, O. \\ieber, Koch,
and others formed the basis upon which (xgsseni_muqr
built the following definitions: “By_pu:tr-zci infection «fa
septiceemia. we mean thab general disease of .t‘he b(.l_(_\_
which results from the introduction into the cunulaum‘}
of the products of decomposition, and which is cha.ractm‘-
ized by definite changes in the blood, a typical sucees-
gsion of inflammatory processes, and a continuous fe.vm
together with peculiar nervous symptoms aﬂad ('.1'1t:Lcall
discharges.” Pywmia is defined by him as “a genera
infective disease which arises from the entrance into the
blood of the constituents of infe(_:tud pus, and is d:stm—
guished from other septic infective diseases by the de-
velopment of multiple pus foci in different organs, and
an intermittent fever.” ot

Since Gussenbaur formulated these c_leﬁmtlons, exten-
sive investigations have been made from bot}l a bac-
teriological and a pathological standpoint. From the
studies of Ogston, Rosenbach, Doyen, von Eisclsberg,
and others the conclusion is drawn that the general sys-
temic disease known as septiceemia depends upon the
introduction of pathogenic, espectally pyogentc micro-orgal-
jsms into the general cireulation. Marmorek further
limits the definition of septic intoxications, infections
(mycoses), and pyzmia to those general systemic diseases
caused by the activity of the streptococcus pyogenes and
sta.pln-'lo‘(-.mx(:us aureus, for, he claims, that these are the
only two micro-organisms which can cause all the various
phases of septicemia, from a ca}'bun‘cke to the m-ost
gevere pyemia, He excludes as el‘la}logz(:al factors such
agents as bacterium coli, pneumococel, eto., \\_']51011 he
claims cannot cause furunculosis, lymphangitis, and
lymphadenitis. However, this cannot be accepted by
the clinician, for not only are his premises and therefore
his conclusions incorrect, but in addition there are so
many forms of septic intoxication and infection pre-
sented to the observer, in which fhe etiological factor is
other than the streptococeus pyogenes and staphylococ-
cus aurcus, that it is impossible to limit the disease to
those agents alone. !

L ASSIFICATION, —Konrad Brunner (¢ Erfahrungen und
Studien fiber Wundinfektion und Wundbehandlung, TIL
Theil, Die Begriffe Pyiimie und Septhéimie im Tichte der
bakteriologischen Forschungsergebnisse ”) classifies the
disease from an etiological and symptomatological stand-
point. Slightly modified by the present writer, it 18 as

follows: T

1. Septicemia Not due to Bacterial Activity.—A gcmz.ral
disease brought about through necrotic or putrefactive
processes. : h 0

11. Systemic Diseasesdueto Pyogenic Microbes ; Pyeemica,
Acuteor Clironic.—General infectionsin which metastases
make their clinical appearance, due generally {o staphylo-,
strepto-, pneumo-, and gnuocm'ci‘ or to proteus, 1'1_‘;(!('_\“-
aneus, coli, or typhoid bacilli; the fundamental principle
being that the signs and symptoms of metastases break in
upon the general symptoms.

9. Pyotoxinemia, Tovinemiw, Towemio.—A general
disease without the clinical signs of metastases, but with
the symptoms of a constitutional intoxication, brought
about by all kinds of bacteria.

111, Pyosepticemia or Septicemia.—A general disease
in which the products of pyogenic bacterial activity
combine with those of decomposition to cause the symp-
toms, For a fuller discussion of the subject of classi-
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fication the reader is referred to the above work by
Brunner.

Etrrorocy.—So far as the classification is concerned,
the bacteria, in all but the first form of the disease, play
the chief role. There is no specific micro-organisim, but
a whole series of them as etiological factors. The same
micro-organism acts differently under different conditions.
There are many factors which tend to change or govern
the result of their activity. The point of infection, the
character of the media into which they penetrate, the
personal factor, the microbic association, the varying virn-
lence of the micro-organisms themselves, the lowered
vitality of the parts—all these influence the course of the
infection. :

The mode of entrance of baeteria into the system has
been the subject of much investigation. In some cases
they are, through the medium of a seemingly slight
wound, introduced rapidly into the circulation, presuma-
bly being taken up by the capillaries. In the great ma-
jority of the cases, however, the bacleria first gain access
to the lymph spaces and are carried through the Iymph
channels to the Dblood. Starting from a localized pus
focus the bacterium first has to passthe barrier of granu-
lation tissue, which has been thrown up by the tissue as
a bulwark against the bacterial invasion. That healthy
granulation tissue does act as a suceessful barrier has been
conclusively demonstrated by Noetzel in his experiments
on sheep. When these granulations, however, are not
sufficiently developed, the micro-organisms pass through
them and enfer the lymph spaces. By the lymph they
are carried to the lymph nodes, which present the next
barrier against their invasion. In their course to the
nodes varying degrees of Iymphangitis may be set up.
The nodes inerease in size and in some way, as yet not
definitely known, they retard the growth of the bacteria
and in many cases limit their further growth. Dr. Mal-
lory, of the Harvard Medical School, has lately demon-
strated that in the periphery of the node there sometimes
occurs a proliferation of the endothelial cells lining the
trabeculse which traverse the lymph spaces. These take
upon themselves phagocytic properties and enclose not
only the bacteria but also leucocytes themselves, which
may already have ingested some bacteria and in addition
large numbers of red blood cells. In the nodes the
pyogenic bacteria often bring about suppurative proc-
esses and, destroying these organs, pass on and are emp-
tied into the blood stream. More often the resistance of
the nodes is overcome without producing suppuration.
Upon reaching the blood the bacteria are again attacked.
Through the production of so-called sozins and alewins
(the mode of origin of which is nnknown) the growth of

the bacteria is again hindered; in fact, these sozins and
alexins, aided by the leucocytes acting as phagocytes
(Metschnikofl), may destroy the bacteria. Canon believes
that the chief difference between septicemia (pyotoxi-
nwemia) and pysemia depends upon the phenomena, that
in septiceemia the bacteria increase and produce their
toxing in the blood, whereas in pysemia the bacteria are
introduced into the blood but do not increase there.
Brunner holds that there never occurg any marked growth
of bacteria in human blood, and he thinks that thisis
one reason why bacterial blood tests sometimes fail. An
acute mycosis i met with in no human infection. He
further holds that the micro-organisms are especially
prone to collect in the parenchymatous organg, and in
the acute cases they set up metastatic processes, which,
however, remain microscopically small, the duration of
the disease being too short to develop macroscopic foei
or to be clinically evident.

The hacteria carried by the blood may be deposited
in the various tissues and organs of the body and there
continue their activity and bring about local inflamma-
tory or suppurative processes. They may, on the other
hand, be destroyed in the tissues and be excreted. The
relation of thrombophlebitis to the Dblood will be dis-
cussed later.

All authors hold that in the majority of the eases the

streplococed, alone or associated together, constitute the cause
of the disease.

The streptococci have long been looked upon as liable
to bring about more virulent infections than the staphy-
lococei. But no absolute line can be drawn. We may
have an acute or a chronic streptococcus infection with
or without metastases. The same is true of the staphy-
lococei. However, many other bacteria play an impor-
tant part, etiologically, in this disease. The prewmococcus
may cause a metastatic-py®mia, or a pneumocoeccns-
toxsemia, in which the bacteria are found in the blood.
Metastatic foei occur most frequently in the meninges
and the joints. The B. coli commaunis generally invades
the system from the intestinal tract. Cholecystitis, ab-
scess of the liver, peritonitis are often sequel®. Cys-
titis is set up, the bacillus being carried by the lymph
vessels or the blood. Meningitis, pneumonia, strumitis,
etc., have followed its escape into the blood. It has also
been isolated in local phlegmon and lymphangitis. The
gonococeus is frequently met with in pysemic conditions.
B. typhosus, B. pyocyaneus, B. Friedidnder, Profeus vul-
gares, Microcoecus tetragenus, and many others are capable
of bringing about the disease.

The infection may be a mixed one, a deuble infection
taking place at the same time, or a secondary injection
taking place in a focus already the seat of microbic
activity. If often happens that only one of the bacteria
can be demonstrated in the blood, and when streptococci
and staphylococci are associated, the streptococcus is gen-
erally the one to bring about the general infection.

Paraorocy.—In the mildest form of the disease, septi-
cemia without bacterial activity, or, as it is more commonly
termed, “sapremia,” the pathological changes are limited
to the site of the necrosing or putrefying focus. In the
pyosepticemic form of the disease we have locally the
combined phenomena of pus formation and putrefying,
decomposing, or neerosing tissue. It may exist in the
form of a moist gangrene. Often, in the case of wounds
which seem at first insignificant, but in which cases there
ensues a malignant and rapidly fatal toxsemia, the patho-
logical findings are very slight. More often we have the
local changes of a pyogenic disturbance, presenting all
of the characteristics of local inflammation and abscess
formation, The primary focus may be a carbuncle, an
infected wound, an otitis media, an osteomyelitis, a gas-
tro-enferilis, a pneumonia, ete. From the seat of infec-
tion the inflamimation spreads, the fymphangitis is set
up, the nodes are attacked, and lymphadenitis follows.
The bacteria reach the blood and here many changes
occur.  Sozins and alezins are produced, and entitovins
are elaborated. Ewing holds that the bacteria are pres-
ent in the circulating blood only for short periods and
at infrequent intervals, and that a few hours before
death various bacteria, some of which may not be active
in the original process, make their way into the circula-
tion. There is a rapid development of severe ansemia.
The red blood cells are diminished in number, and in the
more severe cases a slight poikiloeytosis and degenera-

tion of the cells occur. Sometimes normoblasts appear.
Grawitz reports a case of acute septic infection, in which
after two days the red blood cells were reduced to 300, -
000 per cubic millimetre. The blood plaques are in-
creased. Leucocytosis is marked, except in the very mild
and very severe cases. Changes in the blood-vessels
occur mostly in relation to theloeal pus foci, but often by
means of mural inplantation the endocardium is attacked
and ulcerative or malignant endocarditis ensues. Whena
vein in the neighborhood of an abscess is attacked the
adventitia is the first to be affected. The ordinary
phenomena of inflammation follow, and the other coats
of the vein become involved. The intima becomes
swollen and inflamed and fibrin is deposited on it,
which becomes the nucleus of a coagulum. This in-
creases until the lumen of the vein is occluded and a
thrombophlebitis established. Sometimes the thrombus
extends for a considerable distance along the vein. As
the infective process advances from the primary focus,

ordinary pyogenic cocet, .e., the pyogenic staphylocoeces and

the microbes invade the thrombus and there bring about

123




Septicemia and
Pyzxmia.
CeEtEa T e el B e S ey
purulent softening of the mass. Before this occurs sma.l‘l
particles of the thrombus may be bmlfeu_ off, and, enter-
ing the general circulation as em_boh, find lodgment in
the various organs. In this way infarcts are produced,
and these in turn may become infected by the bacteria in
the circulating blood, thus giving rise to metastatic pus
foci. In theoriginal thrombus the process of purulent

softening goes on, and if not checked by local forces or
by treatment the whole mass breaks down and the par:u-
cles laden with micro-organisms follow the course of the
embolus and lodge in the portion of the vascular system
where the size of the vessel retards its progress.

PosT-MORTEM FINDINGS.—1n pyototinisi and pyosep-
tieamie putrefaction develops rapidly. In the subacute
and chronic cases the original wound is found to
be foul and unhealthy in appearance. The lungs may
show congestion and cedema; small pleural and pericar-
dial effusions are frequently seen. There isa 1’{1111'1;0(1
degree of gastro-enteritis, the inflammation affecting es-
pecially the lower bowel; generzlly cloudy swelling of
the spleen, liver, and kidneys is present; the nervous
gystem is mot much affected; bacteria may he demon-
sirated in the connective tissues; the lymph modes are
enlarged. In the rapidly fatal poritoneal pyotoTIREImIas
the gut is found greatly distended with gas; the perito-
neum is grayish and lustreless, and shows a fine network
of congested vessels. :

In pyemic the wound looks gangrenous. Theadjacent
veinsare thrombosed. Metastatic abscessesare seci, most
often in the lungs, liver, spleen, and kidney. The intes-
tinal tract is not so often affected. The brain may show
a passive hyperaemia but metastatic fociare rare. In the
joints there may be either serous ‘or purulent effusions.
Heart lesions are not frequent, but they do oecur.

When recovery takes place, thereis a gradual regenera-
tion, the bacteria disappearing from the blood and the
local conditions subsiding.

Sraxs AND Syapross.—The complex of ebjective signs
and subjective symptoms of the disease in its various
forms vary tosuch an extent that no hard-and-fast lines
can be drawn. And still there ave groups of symptoms
which are mest frequently observed in certain manifesta-
tions of the disease.

Under the division of septicemia withowt bacterial activ-
ity are included all those conditions in which from a
specific focus of necrosis or putrefaction or decomposi-
tion the toxic elements elaborated by these processcsarce
absorbed into the general circulation and thereby bring
about a general poisoning of the system. The primary
focus may hecome infected, and so, through the addition
of the bacterial element, we havea ]’)}'OHL’-pf,i(:zl&]l'li:-l,, to be
described later. Septiczemia without bacterial activity—
or, as it is more commonly termed, “sapremia "—isanost
strikingly exemplified in the so-called ptomain poisoning,
which originates in the gastro-intestinal tract, and in the
cases of retained secundines, in swhich the putrefactive
changes take place in the placental tissues and without
bacterial activity bring abouta general poisoning. The
tyrotoxicon discovered by Vaughan, of the University of
Michigan, is accepted as the etiological factor in the poi-
soning from ‘cheese, ‘and is supposed to be the active
prineiple in some of the other forms of ptomain poison-
ing.

Largce masses of gangrenousor sloughing tigsues which
are confined swithin the body may bring about the dis-
ease. The symptoms which develop are those of 1a poi-
son which is gradually progressive,acting as & depressant
on thenervous system, and bringing about a considerable
febrile movement. The digease affects more especially
the gastro-intestinal tract. There ismo chill to mark its

onset. The patient has a persistent headache, general
malaise, anorexia. At first there is only a slight rise of
temperature; the pulse frequency is .increased; there is
some nausea. 1f the cause is'not removed the headache
becomes more intense, the temperature rises, vomiting
takes place, and diarrheeaisithe rule. The blood shows
degenerative changes, diminution in the number of the red
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leucocytosis.  These changes vary with the intensity
of the poison. In the fatal cases the temperature is con-
tinuously high, the pulse rapid and feeble, delirium fol-
lows restlessness, coma develops, an_d death oceurs. In
the cases which-originatein the intestines the most marked
symptom is the violent vomiting a.“d. purging, which
may even simulate cholera. Mostof this class of cases of
sep'tic&“nu‘a. react well to treatment, andd when Q;.e.cause
is removed there is a rapid return to normal conditions.
In pyotowinemic attention is first called to the local
conditions. It may be a suppurating wound which is
draining poorly, an unopened abscess, or some deeply
seated inflammation. In the eryptogenie form (i.e., that
form in which the original focus of infection cannot be
found) there may be a history of some old trouble which
is supposed to have subsided. A gastro-enteritis, a pneu-
monia, 4 cystitis, or a perityphlitis may be the starting-
point. The patient at first does not appear to be very
ill; there is some prostration; he complaing of a slight
headache which does not yield to treatment; the appe-
tite is poor: no interest is taken In swrroundings: the
symptoms of lymphangitis and lymphadenitis may be
present; the temperature shoots up, IES]'__necmlly in the
evening, with only slight moming remissions; the pulse
becomes rapid ; the patient feels “feverish ¥ ; there may
besome painin the wound. Offenan examination of the
local condition will demonstrate the cause of the symp-
toms, and prompt surgical treatment may cub short the
further course of the disease, the condition returning rap-
idlv to normal upon removal of the local cause. If the
disease coes on, gastro-enteritis appears, with vomiting
and diarrheea. The tongue, at first thickly «coated, be-
comes dry and hard. The heart’saction becomes weaker
and increasingly rapid, often outof proportion to the tem-
perature; the arterial tensionislowered, andin the gevere
cases cyanosis appears. The liver and spleen are often
enlarged. The urine shows albumin and casts. The
skin may show a slight yellow tinge, but icterus isnot 8o
marked here as in pywemia, and is probably due to de-
structive processes in the blood rather than to hepatic dis-
ease. At fivst dry and hot, the surface of the body later
is bathed in perspiration, the skin feeling cold and cada-
veric, The prostration increases, the expression is list-
less, the face being drawn and colorless, the eyes are
sunken and theale nasi dilated; no complaintsare heard.
If the disease reaets to treatment, & general improvement
of the sensorium is first noted ; the pulse becomes a little
stronger-although still rapid; the temperature gradually
subsides, often showing at first marked morning remis-
sions, until finally the evening rise disappears; the desire
for food gradually returns; the heart is the last entirely
to recover its normal condition. The disease may run &
chronic ‘course, lasting for from three to twelve weelks.
Tlhe temperature in these eases ismot generally high, but
is often quite irregular. The spleen is frequently pal-
pably enlarged, this being simply a phase of the general
lymphatic enlargement. [If, however, recovery does not
oceur, the condition may rapidly become wotse, the tem-
perature continuing high and the heart rapidly failing.
Finally, violent purging, anuria, delirium and coma, are
likely to precede the patients death. In the malig-
nant cases the course may be wvery rapid, presenting
possibly onlya slightlymphangitis, an increasingly high
temperature, rapid cardiac failure, rapid overwhelming
of the nervous system, and death. This last form s
occasionally seen in cases of wounds received at the post:
mortem table, cases in which, from a seemingly slight
wound, the most intense and rapidly fatal toxwemia de-
velops.

In typical cases:of pywmic, in which multiple:abscesses
are produced as a resulf «of infected emboli, the clinical
picture is somewhat different. The conditions at the
primary focus may be the same as in pyotox@®mia.
Severe local injuries, wounds of the joints, compound
fractures, injuries of the wveins, fracture of the skull,
associated with pyogenic processes, are the most frequent
among the primary lesions in pyemia. The local con-

blood cells, decrease in the heemoglobin index, and some
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dition may not appear to be especially active, but is
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markc_dly persis.tent. The wound looks bad and exud
a semi-serous, foul-smelling pus: and the surrotihdines
tissues become cedematous and deeply inflamed Thg:
temperature 1s not very high, with moderate niorninr:
remissions, and the pulse is rapid. This may contiuu%
for about a week, during which time the induration does
not lessen, but extends more deeply into the tissues

Suddenly, on the tenth or twelfth day, the pal.ig‘nt' has a

severa chill, following which there are a hl-ll‘lll'l‘lﬁ' *'(:\?e?:

and then a profuse perspiration. A gain, the 1\'(“:;1(1;1-1'1‘1 r

have been doing very nicely, and the evidence of inféc'}

tion may have been slight, when suddenly a chill a )
pears and pysmia is ushered in. Such ehills are ""(_‘}1-
erally a reliable index of the lodgment of an embolus in
some portion of the vascular system. The chill may

however, be very slight, and in those forms of pymmia ?r’z

which the secondary foci are caused through direct in-

fection by the bacteria circulating in the bload, and not
by infected emboli, often no chill at all app’cari In
pyotorinemia and pyosepticemia g chill rarely is noted

Chilly sensations sometimes occur, but a sudden, violent

chill is the exception. Following the sweatir;g there

is mm‘_l'\ed exhaustion. The temperature immediately
preceding or during the chill i3 likely to shoot up to ILh)c
highest point of the curve only to Ll"rop in a few hours
but not to mormal. The chill may be repeated the
same day or on the next day. The temperature runs
apace, and deseribes a very irregular tracing, varying
from hour to hour. The sensorfum is pel‘fé?thf clear,
and the patient exhibits none of thos ss‘()n;mf)]{';.ﬂ;f_rénf--f(:wti
ures which areseen in an acute toxemia or p\-‘oscptic&*m‘ia-
but he is keenly sensible to his suffering.  The local s‘x\:m -
toms of the new foci soon make theiri}.np{ramnce uPa%n
is felt in the chest or under the border of theribs, and u pon
examination an abscess of the liver, a pleurisy )01' a pnéu-
mouia is found. The joints may be swollen'and tender
Icterus is generally seen, slight at first but often marked
in the later stages of the disease when the emaciation is
far advanced. There is not so much gastro-enteritis as
in toxemia, and, in fact, in the earlier staces the constitu-
tional symptoms are very little in evidence. The tem-
perature continues as before, possibly not so high, exhib-
iting, however, the same marked irregularity. The
tongue, at first thickly coated, becomes later dry and hard
and looks dirty. The patients are often hy perssthetic and
suffer much from local pain. They often complain of
pain first in one place and then in another, and sometimes
there is a general sensitiveness all over the bady. The
cause may possibly be referred to localization of hacteria
I the tissues, where they set up inflammatory process-
es and, in many cases, purulent collections. Later, the
patients lose all sensation of discomfort. Brythematous
and sometimes pustular eruptions appear on the skin
The pulse, which at first was fairly strong but rapid Ial‘f(j]..‘
1:)(!('011193 weak and rapid. At any time the local s,\'m])-
tom of some new metastatic focus may be ushered in.
Prostration is very marked, the emaciation is severe
Gradually the patient becomes unconscious and dies in a
comatose condition.

In puerperal pywomie the course is very similar. In
the chronic form of pysemia chills are much less frequent
E]lldf 1‘(‘(:(.)\'(_!]'_)" may oceur.

Von Teube (“Specielle Diagnose der inneren Krank-
heifen ") states that from a scientific standpoint it is not
always possible at the bedside to differentiate between
Ll]m !,wn (_:omlitions gepticeemia (meaning toxsmia, pvo.—
septicemia, etc.)and pywemia, or, better, strictly to draw
the lines between these forms, The one leads into the
other, and many cases of pyotoxinemia would develop
Into py®mia were it not for the short duration of thedis-
case  Therefore he holds that in most cases it is proper
to speak of a septicopyemia. Thisis the form, he main-
Ee}.}ns, which is_most likely to oceur in the cr!vptogenic
h}-‘]’ﬁizlof the disease. The patient, sometimes in fine
tédlt 1,7 sometimes suffering from a slight illness, beging
he“(ﬁ;}e‘pa:m in the legs, loss of appetite, eventually

Aadache, vomifing, then a severe fever, and is very ill.

ever, continuously high, withslight remissions. The ten-
dency is markedly to an up-and-down course, with irreg-
ularly intereurrent chills:  The pulge in the ;evere cus?s
is very rapid, varying from 120 to 150, soff, dierotie and
sometimes irregular, espeeially so in cases in whiel, on
post-mortem examination, the heart walls are found to
be the seat of metastatic abscesses. The heart is dilated

and erdocarditis very frequently occurs, At times the
Qnrl()c‘:;u-{litis ig the only objccti\?e sign of the diseasc at
first (a loud systolic or systolic-diastolic murmur, in-
ereased second pulmonic sound, ete.). This cardiac ‘con-
51‘11,1011 governs very markedly the course of the disease

Embolic processes in the spleen and kidney follow and
{ybsceﬁses form. This is the condition commonly termed
‘malignant endoearditis,” but von Leube believes that
the so-called malignant endocarditis is really a c'rvpto-
genic septicopymmia, in which the septic poisons become
localized In their action on the endocardium and remain
circumseribed for a long time here. In the majority of
cases, however, the endocarditis is only a link in' the
great chain of multiple inflammatory foci. .

Next in diagnostic importance comes the inflammation
of the joints, which may occur as an involvement of a
single 1;)11“;. or many joints may be affected at the same
time. In suchcases the disease will very closely resemble
acute articular rheumatism. The process concentrates
itself most often in one joint, which becomes greatl
swollen. Inconnection with this we often have bone in:’T
volvement, which, however, may take place independ-
ently of the joint inflammation. “The long bones are es-
pecially susceptible. The foci may be eircumscribed or
be extensive in their involvement of the bone tissues, and
they may present the ordinary symptoms of osten;nve-
litis, Changes in the skin are almost constant. Rose-
ola, erythema like urticaria, purpuric spots lnetn;‘n‘ﬂmgic
pemphigus, blisters, pustules, herpes, ete. are among the
most frequent of its manifestations. As the disease ad-
;l;l,;l((‘: 1111(}33(; cutaneous inflammations may extend into

» underlying tissues and laree ares & Bl
and cedema, or hzen{;ztg-l?mlﬁllgg‘(a:]i:lﬁg;tgz{til(?ﬂammaLmn
found. ' el
These affections, especially i rhagl g 7
met with in thrcé—fogl'thsu«::;ftg?ejgé]lgggltl)?%};‘f‘o'lms, e

s . Ses yptogenic
septicopysemia,” and are therefore important signs from
the standpoint of differential diagnosis. S\-mpi“kniu ref-
erable to the nervous system are quite constant; head-
ache, vertigo, sleeplessness, delirium, convulsions, and
temporary paralysis are chief among these, When me-
tastases develop, purulent meningitis, abscesses of the
1)1":1:1{1 with their various symptoms, arc among the possi:
bilities. Retinal hemorrhages are occasionally seen
Through localization of the septic processes on the
pericardium, pleura, and peritoneum there ensue at times
small areas of inflammation, or serous or purulent exu-
dations, with their symptoms. In the lungs miliary
abscesses are found, or in other cases lnrqz 1'11!‘511'ct§‘r
abscesses, lobular pneumonia; especially fl‘équenﬁ is a,
diffuse bronchitis, Cyanosis and increased 1'espimt6rv
movements are broughit about by the heart weakness and
pulmenary complications.

The spleen is no more enlarged in this form than in the
others. But metastatic abscesses in the spleen and liver
may increase the size of these organs very markedly
The symptoms referable to the digestive tract are neither
cons’tamt‘ nor f;hm'zlﬁteris:‘ic. Icterus is only occasionally
seen. The kidney functions are almost always affected.
Albumin in }]m urine is the rule, and is caused 5\; the
septie irritation of the renal parenchyma. Acute ne-
phritis, with its characteristic svmptoxﬁs. often foll(m'c’;
Large abscesses may be formed, but as a rule there exist
iﬁgﬁ?lﬁnﬁfgm}’ sanguino-purulent collections in the
Réswmé.—Here we have, then, a form of the discase
put down by von Leube under the name of “ crvpto;jeﬁié

septicopysemia, characterized by the following symp-
t(anr}.s%: A very pronounced, irregular fever with a dispro-
portionately high pulse frequence, great emaciation, more

he fever, often like a fluctuating ty phoid, may be, how-

or less marked nervous disorders, enlargement of gplecn
L= $]
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and special symptoms referable to the various el'gzﬂfe:lu
which the septic poisons become loqallx_casi. In ‘011‘9 e
the disease is one in which a peculiar form of eﬁn. 1e bt
develops, and in which the inflammation qf L‘llt"tg(]mtl‘;é
the muscle and bone tenderness, the emh)j:m{él 1%,1. 2
embolic processes in the spleen, liver, hlmga, an b') n] e
the nephritis, the inflammation of the sel(‘:'u?' mc,n]l__;s:rl ; ,)
the petechial hemorrhages, all play a part in making up
s complex of symptoms. ;
tht{};a\\’iigz ( Klivnisfhe Pathologie des Blute‘s{ 2 ESS‘B)E 12
discussing this form of septic pglﬁgl:nl_g,.btﬁt.uar 1;1 1_c
most cases of “ecryptogenic septicopymia = DY o_h;c,m
bacteria are present in the blood, and that in r];y}lu} 1111;1\:
certain cases a positive diagnosis may be esm.}) is lecd y
a blood examination. A negative result, ]_Loxw_c-vel, oes
not exclude the disease. He further mmnlts_uns. that.l\nl
cases of ulcerative or malignant Iendocar(hi.ls 1()311{::]111 (1
failure to isolate the micro-organisms from the .b ?01'7
speaks most strongly against the disease being present,
DECe VErSd. e
an?n”(‘t%ze cases of pyosepticemia the symptoms ¥ zlijly
somewhat, and are very largely govcrnetl by g.l\m p‘m Iov
looical conditions which give rise to the '(h‘hea'i{f'b?
gaﬁlgrenc of thelung, in t.upermﬂoqs COXItis W hl%h 1:11,1';{;
come secondarily infected, in chronic myelitis and myeltiis
transversa, in which decubitus, necrosczs.,ve_:tc., u(, ami?—
ciated with poly-infections, we have stl'll_ung examp (3
of a pyosepticeemia. These processes, “llEIl]. ‘%\anu};g\-
bacteriologically, are found mosh often tO.llJ..l )Ul‘n;l]c- 2
different varieties of micro-organisms E}Ptlng‘ tog»,e :el.
The streptococei, bacillus coli communis, 1?101.e'us% xui
garis, and bacillus pyocyaneus are frequently nu‘n.t
associated in such a process. The symptoms then are
those of the local condition and the general pmson.mg
of the system. The feveris mal‘kqd and the pulse :alte
is hizh and, as in the other forms of septic poisoning, 1,113
spleen is enlarged. The temperature 1s very 1'1"legu-ili;1
and of the remittent type. Thenervous system 1s mark-
edly involved, more so than in the pyotoxinemic forms.
The blood itself does not show such marked cha_r_‘lgesi
and frequently micro-organisms cannot be g?m“”,s}mt?f
in the general circulation. We have then in _tho,sju cases
1o deal with a condition of poisoning, due chiefly ?oith‘e
absorption of the foxic products froma localized p}.c)Teﬁs,
rather than with disease resulting from a bacterial in-
rasion of the whole system. ] S :
: a"i‘lm symptoms in cases of septic intoxications aud mi
fections, as given above, are only composite pictures 01
the various forms of the disease. In many of the actua
cases the discase manifests itself differently, and the
course of these cases can be best demonstrated by giving
examples of actual cases. The following cases, unkl-ns
otherwise designated, Lave been taken from the recoTld%
of the Methodist Episcopal Hospital of Brooklyn, New
York. 3 ? ] ;
Case 1. Pyotoxinemia Following Infection of Knee-
Joint.—On June 20th, 1888, an operation was done (m'
the knee-joint to remove a foreign body. The next day
there were considerable pain in the joint and Fenqerne‘sg.
Temperature rose to 100.6° F., 'pulse 110, respirations z,
Second day after operation pain confinued, the tempelhz}—
ture jumped to 104° F., pulse 148, and patient Telt ]1f;j,t.i('}5:1-.
Third day: Patient began to vomit, at first at intervais
of two or three hours and later in the day almost con-
tinuously, temperature 1'(:11Lali111ng high and ]J‘;ﬂ,‘ie b(:(:10n}:
ing irregular and rapid. Some diarrhoea. liourth (.éll}v'.
Vomiting not go marked; bowels moving involuntari 3;1
patient very restless. Tnmpernf‘urc‘con‘c‘lpuous}}f ub?\r(:
102° F., pulse averaged 138, respirations ?8. TFifth day :
Joint re-opened and small amount of sero-sanguineous
fluid was evacuated. Trrigated \-.'n.h' antiseptic sol utions
and thoroughly drained ; no change in gcncra.l. condﬂmpu.
Sixth day: Patient delirious, the bowels still moving
frequently, temperature and pulse Cs)lltlnll(_)lls]‘\') 111_5;111.;
Eighth day: Still delirious; much diarrheea. atien
lies in a sort of stupor, twitching of muscles of the left
shoulder and fingers of right hand; marked flushing of
left side of face. Slight paralysis of the left facial mus-
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icki t bedelothes. Temperature had fallen
g?ﬁm%f;ﬁl%ﬁl?@. Perspired f&:celx. 'Und(,ll trei‘.nuza;zc't.‘-
by thorough drainage and irrigation 1?15\3 alj_llis(.ltgzl
solutions, these symptoms graduully_ul\){lmtc 1}}1 1 the
caxceptimi that the temperature remainec (‘(;D‘ltl‘il}(‘)l}..ﬁ
above 100° F., and the pulse about 100. ()11‘1, ;(,b 1ir .10‘(‘1
day the joint was again opened and some dead ml(,t] -
moved, after which the wound hca,]:::d, tlhc: léerrb%em!.gﬁ;
becoming normal and the pulse {_1[?13[)111.;;,;1 o‘ e
patient had entirely recovered after an illness (asv}nﬁ
over two and one-half months. In the‘ accom)?ctm\ 1;11_,
chart are shown the temperature and pulse curves for the
first sixteen days of the disease.

CLINICAL CHART.

Name,

| DAYS OF |
MONTH |

"DAYS OF
ASE |

TEMPERATURE

FiG. 4186,

This is an example of a case of .pyotoxi‘nmlpia arising
from an infection in the knee-joint. Infection of this
joint is an event always to be dreaded by the surgeon,
for in almost all such cases a rapid and often fatal t(').x-
@mia, and frequently a pysmia, occurs. The synovial
membranes of the joints offer very little resistance to 1}1(3
inroads of bacteria, and when once a,ﬁ:cctuq_ arc_ea.ml}
destroyed and the processattacks the underlying tissues.
It has been shown thaf streptococei may be introduced
under the skin of an animal and there set up onlya local-
ized abscess, but the same organism when m_}cctz‘ad into
the synovia of the knee-joint will bring about a virulent
and rapidly fatal intoxication. In the present case, no
bacterial examination was made. The infection evi-
dently took place during the operation, and althou gh the
condition was soon discovered and thorough drainage
established, still the process persisted for over two
months. During the course of the disease tl_le tempera-
ture and pulse were continuously high, with intercurrent
remissions. The point of special interest in this case
ig the peculiar involvement of the nervous system,
which showed itself in the unilateral paralysis of the
facial muscles, the twitching of certain sets of muscles,
and the flushing of one side of the face. :
Case 11.  Cryptogenic Pyotoxinemia.—Patient had been
in poor health for about a year. Two weeks previous
to admission had a severe chill, followed by fever and
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sweating. Chills oceurred on successive days thereafter.
In a few days patient began to complain of great pain in
gluteal region, and then in knee and ankle. At end of
eight days there were marked swelling, pain, and tender-
ness of the left knee and ankle. This continued, and on
admission to hospital the temperature was 103° F., pulse
120. Under local treatment inflamed condition of ankle
subsided, but knee remained swollen and tender. May
19th: Knee-joint was opened and considerable pus evacu-
ated. Drained. During the ten days following the oper-
ation the temperature abated somewhat, but the pulse
remained continuously high. Patient in a semi-stupor.
June 1st: Patient passedintoa “typhoid state,” tempera-
ture becoming irregularagain.  June8d: A necrotic spot
appeared on left buttock. Wound looks more healthy.
June 6th: Severe chill, following which temperature
reached 103° F. and pulse 140. Necrotic spot on buttock
broken down and surface granulating slowly. During
next six days temperature af no time high, but irregular.
Pulse vacillating between 120 and 170, very weak and
irregular. Frequent diarrheeal movements.  June 12th:
Death.

Autopsy showed only inflammatory condition in and
around knee-joint; cloudy swelling of kidneys; fatty
degeneration of liver. Spleen was soft and normal in
size.

The guestion arises in this ease as to how the bacteria

gained entrance fo the joints. The autopsy does nof .

help us in deciding this. There were no other foei of
inflammation and no history of any wound as a starting-
point. Ti therefore comes under the head of eryptogenic
pyotoxinemia, the main point of suppuration being, as
in the previous case, in the knee-joint. There evidently
was also an inflaimmatory process in the gluteal region
and in the ankle, but these were controlled. There had
been no pneumonitis, otitis media, enteritis, or urethritis
to attract our attention. The initial symptoms, repeated
chills, and high temperature, followed later by pain in
the gluteal region, knee, and ankle, would suggest em-
bolic pyzmia. But this we cannot have without some
initial lesion. The origin then remains a mystery, crypto-
genic. In this case there was no enlargement of the
spleen.

Case 111.  Staplylococcus Pyotoxinemia with Transi-
tion to Pywmia.—February 19th, 1888: Patient fell down-
stairs, sustaining an injury to left ankle. No external
wound. February 28th entered hospital complaining of
pain in and around ankle-joint, which was somewhat
swollen, tender, and red over a circumseribed area. No
fracture could be demonstrated under chloroform. Pain
increased in spite of local applications, and on March 2d
patient had a temperature of 103° F. There were slight
remissions of the continuously high temperature. Pa-
tient’s general condition poor, pulse 110 to 120 per min-
ute. March 5th: Very restlessand during night slightly
delirious. Area of redness extended slowly. March 6th:
Fluctuation appeared at ankle. Incision was made and
considerable pus was evacuated. Bone not involved.
Following the operation there was a slight fall in the
temperature, which, however, rose again the next day
to above 103° F. March Tth: Temperature still high,
respirations very rapid and superficial, but examination
of the lungs was negative. Over the cardiac region,
most distinctly over the aortic area, were heard a distinct
friction sound and a blowing murmur, where previously
there had been none, In the evening this friction sound
disappeared. During the night the patient became very
restless, and toward morning began to vomit at long
intervals. Temperature reached 104.5° F., pulse increas-
ingly rapid, 180 to 160. There was marked emaciation.
Vomiting became more frequent, howels moving involun-
tarily., Gradually the patient became comatose, pulse
imperceptible. Death.

Autopsy : Pericardium injected and the sac distended
with pale, greenish-yellow fluid and flocculi of fibrin.
No fluid in either pleural cavity. Lungs in places adher-

some places than in others; fibrin also seen on the peri-
cardium, Left lung: BScattered through the lung are
areas of congestion surrounding infiltrated patches with
whitish centres; none of these areas is larger than a pea,
Right lung: On surface, especially on anterior border, are
anumber of small circumseribed white spots, cone-shaped
upon section, On posterior surface are a number of
small punctate spots of hemorrhage. The lung is some-
what cedematous and congested; bronchi are normal.
Heart muscle is very pale. Spleen enlarged and soft.
Right kidney: Just beneath the capsule is a single small
abscess.

Microscopical examination: The nodules described in
the lungs and kidney proved to be small infarcts, the
blood-vessels leading to them being occluded by firm
thrombi. They consist of masses of inflammatory tissue
with small pus collections,

Bacteriological Examination: Original wound, infarc-
tions of kidney and lungs, showed pure culture of staphy-
lococcus pyogenes aureus. }

Diagnosis: Acute pericarditis, multiple infarctions of
both lungs, abscess of kidney. Staphylococcus pyo-
toxinzemia passing into pysemia.

Remarks: We have here the history of an injury to the
ankle-joint without any external wound being present.
Thestaphylococei may have gained entrance through the
skin which was evidently bruised, although no actual
open wound occurred. Again, the micro-organisms may
have been conveyed to the joint by the blood from some
other undiscovered focus. The only clinical evidence of
py@mia was noticed on March 7th, when a pericardial
friction sound was heard. There were no chills, but
there were marked gastro-intestinal symptoms, a continu-
ous remittent fever, and a weak but rapid heart’s action
—in fact, all the clinical symptoms of a pyotoxinsmia,
which at autopsy proved to be an embolic pyzmia.

Case IV. Pyosepticemia.—November 8th: Patient on
admission to hospital presented an area, over right eye,
about three inches in diameter, bright red in color, with
a well-defined margin, slightly cdematous and gan-
grenous in places. It was covered with small sup-
purating points. Upper eyelid enormously swollen.
Temperature 106 ° F., pulse 120, respirations 85. Opera-
tion: Curetting of necrotic tis-
sue, free inecisions. November Name,...
9th: Temperature dropped to —
95.6° F., pulse 75, respirations TR
25. Patient delirious, tinnitus DAVSOFWf
aurium. Extensive reddish, pa- Dlsshse 4
pular eruption on chest. Skin 107°
cold and clammy. Later in day, 106°
temperaturerose to 104° F'., pulse i
110; vomiting. November 10th: msu
Diseased area shows the char- 104=
acteristics of a sloughing e
phagedena. November 11th: 102°
Restlessness and delirium alter- 101°
nating with stupor. Great pros- 100°
tration. Temperature continu- a9°
ously high. The phagedxna ot o
spread rapidly and involved a b I
large portion of the head. Pa- 97°
tient died in coma. 96°

A glance at theaccompanying %
chart (Fig. 4187) will show the -
remarkable deviation in  the
temperature and pulse curves.
The disease, originating in an
inflammatory condition of the
face, developed into a virulent
phagedwena, combining a sup-
purative and a putrefactive
process, which resulted in a rap- =
idly fatal intoxication and in- 0
fection of the entire system. It 70
therefore falls into the class of 60
pyosepticemic. However, most

TEMPERATURE

ent. Heart is covered with a layer of fibrin, thicker in

cases which may be classified/ias FiG. 4187,




