b

University of Nebraska University of Nebraska Medical Center
Medical Center- . .
BREAKTHROUGHS FORLIF DigitalCommons@UNMC
MD Theses Special Collections
1937

Focal infection : with special consideration of experimental work
on the theory and disease entities resulting from it

Lester J. Pope
University of Nebraska Medical Center

This manuscript is historical in nature and may not reflect current medical research and
practice. Search PubMed for current research.

Follow this and additional works at: https://digitalcommons.unmc.edu/mdtheses

6‘ Part of the Medical Education Commons

Recommended Citation

Pope, Lester J., "Focal infection : with special consideration of experimental work on the theory and
disease entities resulting from it" (1937). MD Theses. 536.
https://digitalcommons.unmc.edu/mdtheses/536

This Thesis is brought to you for free and open access by the Special Collections at DigitalCommons@UNMC. It
has been accepted for inclusion in MD Theses by an authorized administrator of DigitalCommons@UNMC. For
more information, please contact digitalcommons@unmc.edu.


http://www.unmc.edu/
http://www.unmc.edu/
https://digitalcommons.unmc.edu/
https://digitalcommons.unmc.edu/mdtheses
https://digitalcommons.unmc.edu/spec_coll
https://pubmed.ncbi.nlm.nih.gov/
https://digitalcommons.unmc.edu/mdtheses?utm_source=digitalcommons.unmc.edu%2Fmdtheses%2F536&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1125?utm_source=digitalcommons.unmc.edu%2Fmdtheses%2F536&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unmc.edu/mdtheses/536?utm_source=digitalcommons.unmc.edu%2Fmdtheses%2F536&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@unmc.edu

L

Ry

Focal Infection: With Special Consideration
of Experimental Work on the Theory and on

Disease_Entities Resulting from it.

'TETTE RS R EE E RN R L

L. J. Pope.

Senior Thesis

Presented
to

The College of Medicine,
University of Nebrasks,

Qmahea.

1957




e

Intrcduction

Focal infection is & clinical term implying the
inter-relationship between a circumscribed area of in-
fection and an infection elsewhere in the body. (Nickel
1935). It ie the most universal of known ailments
(Cecil 1934). |

It is a common primary cause of chronic ill-health,
but is more usually a contributing factor to the dis-
ezged condition. (Granam 1931).

Holmen (1928) thinks that the subject is often
misunderstood and misinterpreted. Focal infection has
progressed from a theory to a principal of infection
and of necessity involves the primary elements of medi-
cine. There are few branches of medicine that it does
not touch on. It is self-evident that all bacterial,
protozoal and virue infections must have a portal of
entry, which becomes a primary focue Irom which the
distribution of the micro-organisms, or ite toxins,
occur if not immediately neutralized by body defense.
Thie is much too broad an zpplicetion for such termi-
nology, ag thie would necessarily incorporate the en-
tire bacterial origin of disease. The objeét, then,is
to obtain a general conception of the problem es a

whole.
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Defigition

A focus of infection may be defined a8 a circum—
gscribed area of tissue infected with pathogenic bacteria.

They may be primery and are then usually located in tis-

sues communicating with a cutaneous or mucous surface.

They may also pe secondary foci, and are then the direct
results of infection from other foci, either by con-
tiguous tissue or by the blood stream or lymph channels.
(Billings 19158).

Ogilvie in 1835 termed the condition "latent sep-
sis". The former word implied dormancy or concealment,
while the latter word indicated that there was an infect-
ion by an organism capable of producing an inflammatory
reaction. He says thet the manifestations of this condi-
tion are brought about by one of two mechanisms:

1) A liberation of showers of bacteria into the
blood stream or

2) The sction of their toxins distributed by the
circulation.

Tacuino (1835) agrees, but insists that bacteria
are also conveved via the lymphatics in many cases es-
pecially those involving Gymphoid tissue of the throat.

Holman (1928) does not include the dissemination
of toxine as coming under the term "focal infection",but
says that the term implies the following pointe:

1) That there exists or has existed a circum—
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scrived lesion or focus. ]

2) That the lesion is of a bacterial nature and as
such is capable of dissemination.

3) That from this focus there has resulted system-
ic infection or infection of other contiguous or non- t
contiguous parts. Blum (1918) is of the same thought.

In 1934 VWiltsie stated that it was merely a chronic
infection in which neither the invader nor the defense
mechanism of the host is fully able to predominate. Immun-
ity has been inadecuate, but has held the invader in

caneck. On the other hand the invader intrenches himself,

but gradually loses his virulence.

History

The theory of focal infection is not a recent or
modern one, in any meaning of the word. It was not even
original to the Middle Ages, but was a product, af wes a
good share of original medical knowledge, of the fertile “
mind and writinge of Hippocrates (Mayo 1922) (Kerr 1938 and
others). This great doctor recorded two casese in which
eradication of infections of the mouth had relieved pa-
tients of rheumatic troubles of the joints. There was no
further record in the literature, as is the case with most
medicine, until & few years previous to 1700 A.D. At this
time the poet Dryden wrote the following:

#The throttling quinsy *'tis my ster appoints

And Rheumatism descends to wrack my - joints."(Xerr 1938)
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In 1796, John Hunter published his "Treatsie on
Blood Infection, etc." in which the idea of a focus of
infection causing manifestations in cther parts of the
body wes biought out.

Benjamin Rush, signer of the Declaration of Indepen-
dence and one of America's noted physiéianﬁ, begsn an
article in 1801 which was published in 1818. It consist-
ed essentially of several cases demonstrating the theory
of focal infection. There was one case of rheumatism, one
case of dyspepeia, and toothache, one case of epilepsy,
and one case having inflammation, pain, and ulcers of the
upper and lower right jaw with scanty menses. ALl of 5
these casee were cured by the removal of bad teeth.

In. America there wagﬁéuch in the literature until
the latter part of the Nineteenin century, but in Germany
several references to the subject. In 1888 Winge recorded
cases of malignant endocarditis in a men who died of sep-
ticemia from an abceseg of the foot. In 1872 Heiberg
(Hjelnar) recorded cases of ulcerative endocarditis
occuring in women who had died of puerperal septicenis,
and these were proven on autopsy (Blum 1918).

In England, John Abernathi in 1809, recorded sever-
2l cases which were menifestations of dietant diseases.
He had a casge of "stomach and bowel disorders'wnich pro-
duced "weakness in the lower extremities,pain in loilns,

rheumatism and dysuria. Another case of "diseased lungs®
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which was associated with marked sacro-iliac pain. In
still another case, & diseased gall bladder was found to
cause "weakness and back pain". In a case, which on au~-
topsy was found to have iliac uléers, presented parslysis
of the lower limbs, epileptic paroxyems, and slight tempo-
rary diarrhea. He states that disorders of the digestive
organs can be caused by "lumbar abcesses, diseased joints,
compound fractures, and all kind of locel diseases",

Graves (1835) recorded that the first case of hyper-
thyroidism wes in a woman convalescing from acute rheuma-
tism. This was probvably a coincidence, but he did not
think o at that time.

During the last decade of the nineteenth century,
and the first two decades of thne twentieth century, ths
literature became voluminous and will be referred to un-

der the variocue branches of the subject as taken up.

Ed

Etiology

As in 8l1l types of disease ﬁhere must be a cause for
the formation of foci of infection. Cecil(1934) is of the
thought that many factors can predispose to this type of
infection as in general disease. He lists long-protract-
ed illnese, o0ld age, exposure, addiction to alcohol or
drugs, and poor personal hygiene. The modern city 1life of
the average person appears to add to the nrevalence of in-
fected tonsils. As %o vitamin deficiencies, Daniele, Arm-

strong and Hutby (182%)show that nasal sinusitis can
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be produced by deficient Vitamin A in the diet. Accord-
ing to Cecil (1834), David Smith showed that the guinesa
pig deprived of all Vitamin C developed pyorrhea and ul-
cers of the stomach.

In addition to the above predisposing faciors must
be added the common cold; the effects of heat and celd if
too extreme and suddenly changed especiaily; fatigue,
either physical or menteal; andelective localization of
which more will be said later (Holman 1828).

Ag to the exciting causes the usual offender appears
to be the streptococcus. Haden (1923) showed that 93%%
of his group of apical abcesses of the teeth were caused
by streptococcus. Cecil (1934) says that acute and chronic
toneilitis are slmost 100% produced by forme of the strep-
tococcus. Steffen and Cecil (1921) actually produced ex~
perimental tonsilitis in a human volunteer by swabbing
his tonsils with a pure culture of streptococcus hemoly-
ticus. Any bacteria can cauee thnis condition however;
of more f¥myuency are staphlococcus, gonococcug, Dneumo-
coccue, bacillus plocyaneous, etc.

Here we must discuss the two theories championed
by Rosenow and Billings as explanatory of focal incep-
tion. The first consiste essentially of the transmutation
within the members of the streptococcus-pneumococcus group,
of bacteria, in variations of morphology, cultural char-
acteristics, biological reactions, and of general and
special pathogenicity. Schottmiller (Billings 1918) iso-

lated streptococcus from patients with chronic infectious
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endocarditis which was of trse non-hemolyzing type and
produced & greenish halo around the colonies on blood
egar. It was a streptococcus viridens and was of low
pathogenicity for enimsls. In 11 patients streptococcus
ﬁiridens was cultured on various media and animale were
inoculated with successive strains. The end result was a
pneumococcuéfg specific pathogenicity for animals pro-
ducing pneumococcemia and pneumonia (Billings 180¢) (Rose-
now 1909-1910J). In 1914, Rosenow took hemolytic strepto-
coccus strains from patients with eryesipelas, puerperal
fever, scarletina, acute tonsilitis, acute nolyarthritis
and cows' milk. He took strains of streptococcus veridens
from tonsils, alveolar sbcesses, blood, and cows' milk,
He took the streptococcus mucosa from sputum, tonsils,
and eléewhere; and he took strains of pneumococcos from
sputum, bloo&, exudate of empyema, hepatizied lung, and
Cole's strzin I and II. He successfully made these straine
assume the varying types as to form, cultural characteris-
tics, biological reactions, and special and general patho-
genic virulence of the entire group. The poseeibility of
transmutation into form, etc., ie used by many authors to
explain the conflicting reéults of animal inoculation with
undifferentiated strains of streptococci,

%herry (1905) saye that the cholera-red reaction,
which is typical of the spirrillum of this disease,de-
pends on the kind of medium in which the organism grows.

If it cannot produce a nitrite out of the medium in which

3
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it lives, the reaction does not éeveiop. He thinks that
thie is significant of a chenge in the orgenism.

%herry (1913) found that he could produce the "spore-
bearing type of tuberclebacilli" and also the ordinary
type at will by warying tne composition’ of the culture
medium. He could also vary the "acid-fastness" of the
bacilli by varving the type of medium. Also by alterations
a%é surrounding media, he has made certain amebaé change
into free-swimming flagellates and back again. If these
facts are true why cannot any bacteris change its charac-
terizations with changes in ascociated media? ﬁcéerding

to Smith (1894) vacteria in mixed cultures can be modi-

fied in meny waye. There appears to be an antagonistic
] &

action of various bacteria on each other. There is also

an inbiobiting action of tihe products of metabolism of
certain bacteria on the growth and wirulence of other
bacteria. The same author lists a condition called by
Neneki "enantiviogis%. This is, that in the associated
growth of two species of bacteria the proﬁucts of ferment-
ation may be different than those in pure culture of
either specie. V. Schreider found toxalbumoses from
mixed cultures of diphtheris bacilli and streptococcus =
more speedily fatsl to the guinea pig than the albumoses
of either specie alone. In his experiments on hog-cholers
baecillus and bacillus proteous he found that the virulence
was attenusted, but later regained and advanced when the
proteous was removed.

The second theory is essentially acquisition of

-7 =
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pathogzenic elective tissue affinity by bacteria é%ﬁﬁfoci
of infection, cultural media,end in serisl animal passage.
Forssiner (Billings 1916) cultured ordinary streptococcus
pyogenes (hemolysans), which had no pathogenic elective
affinity for the kidney,in kidney and kidnéy extract. The
bacteria were converted into a strain, which when injected
intravenously into animals, constantly produced outspoken
anatomical 1esiéns of the kidney. This he believed, proved
that bacteria of a local infection may attain specific
pathogenicity &nd elective tissue affinity.

Poynton and Paine (18502)(1900) isolated a diplococcus

ot

in cases of patients with acute rheumatic fever. When in-
jected into raocbites, they caused scute non-supp@rative
arthritis and simple rheumatic endocarditis. After z few
months in culture the esame strain caused malignant endo-
carditis in rabbits. They recovered a smaller diplococcus
in pure culture from the large vegetations and contains
thrompbi of the malignant endocarditis, but did not recover
diplococei from tine simple rheumatic endocarditis. Rosenow
(1914) recorded clinical exemples of acute appendicitis,
cholecystitis, acute gastric and duodenal ulcers, acute
and sub-acute glomerulonephritis, rheumatic fever, erythema
nodosum, herpes, zoster, malignant endocarditis, simple
endocarditis, myo-carditis, aﬂdvotheis. There are associat-
ed with focal infections of tonsils, accessary sinuses,

dental alveoli, skin and ite appendages, feallopian tubes,




prostate and seminal vesicles, and other focewsi. The domi-

R,

- nant pathological bacteris were cultured from tissue re-

moved at operation, and from the primary foci at the same

S

time. Both cultures were injected intravegously in differ-
ent animals at the same time. The evidence of the specific
elective affinity of pathoéenic streptococcus from the
various fisguee end likewise from the focli was very marked,
Hendrici (1918) and Moody (1€18) through work with the in-
jection of rebbits with streptococcus from infected teeth
also proved the theory of elective localization. Pern(1934)
likewise upholds the thecory.

Nickel(1935) interprete Rosenow's work on elective
localization as meaning that certsin bacteria usﬁally
streptococci although not necessarily so, when injected in-
to certain experimental animals locate in and produce les-
ions in the same organs or tissues as were infected in the
patient.This is not tc the exclusion of all other places
however. Manwaring(Nickel 1935) made the following state-
ment ! "Under the magic touch of tne hybridization metaphor,
this ostracized heresy (mesning Hosenow's theory of elec-
tive localization)becomes the consistent logic of clinic
expectanéy".

Ae further verification of the fact of elective lo-
calization, (Nickel 1935) mentions Jensen and Rosenow's
work where they used the cataphoretic notential as o dis-
tinguishing and identifying means between the streptococci
which produced encephalitie, ulcer,and arthritis. One of

the main criticisme of the above theories wae the fact
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that they had not considered the sex litters or diet of
the animal . These facts do not materially change the re-
sulte. The difference in per cent is so slight and be-
sides they do not chenge the site. Another criticism is
that a low per cent of positive results are obtasined in
experimental animals, This is absurd vecause one hundred
radishes do not grow from one hundred radish seed, and
all people consuming typhoid bacilli do not contract ty-
phoid. Antther criticism is that the bacteria are not
the cause of the disease, but Secondary invaders., Like
8ir John Burden in 1880 (Nickel 1935} who injected guinea

pigs with dust from St. Paul's Cathedral, Westminister
Abby, snd from his own drawing room, and produced scrofula
in &ll the cases. He therefore deduced that the disease
could not be caused by specific cause because it was pro-
duced with duset fromthree widely separated sources. Next
vear Koch nullified his work with the discovery of tuber-
cle bacilli. We know fatigue, lack of resistance, herid-
tery pre-disposition all must be reckoned with and vet no
one will posit a statement that the tubercle bacillus is
a2 secondary invader and of no etiological significance.
Likewise the green streptococcus is not the only factor,
and no advocate of elective localization says that it is
the only factor. Rosenow's Work‘is based on Quantitat&ve
evidence and nothing but cuantitative evidence of the same
sort and of like volume which sufficed to disprove this
thesié. Any worker following Rosenow's technigue verbatim

- 10 -
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in & respectavle serieg of experimente will reproduce a

5

phenomonon of elective localization - at least none have
yet failed.

Nickel (1928) in a series of animal experiments,dis-
carded all animzls over twe in number injected witn the
seme 8train,and took only the first and second animals
injected irrespective of findings. In other tsbulations,
he rejected the rabbits injected with culture obtained a
second time from a focus or the rasbbits injected with
strains obtained after an animal passage and still his
figures demonstrated very decisively the fact of elec-
tive localization.

Jones and Newsome(1932) corroborated the above works
from chronic foci produced in the tooth usually of the
dog. The animals developed lesions comparable to lesions
of the patient in the majority of the cases.

Hendrici (1918) took 53
varicus sources and inoculated them into 285 rabbits and
a virulent slective organ affinity compared with the
powers of hemolysie and carbohydrate - fermentation. He
found that the carbohydrate - fermentation tests were of
no value from the standpoint qf virulence and of little
value from the standpoint of tissue localigation. Hemo-
lytic and non~hemolytic streptococci although different
in virulence, localize in the same tissues frequently.
Flexner (18968) thinke that there is a relation between

the predilection shown by various micro-organisms for
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certain viscera, and certain chemical subetances in these
and peculiar to these organs. It is not possible to ex—
plein the distribution of bacteria by peculimrities of
the blood supply.

As & pragmatic test, Nickels (1935) cites the follow-
ing facts: Following the removal of foci of infection or
the use of vaccine made from strains that localized elective-
ly, the patient often is improved or gets well. For example,
the clearing up of an iritis in & patient after the removal
of his tonsils.'ﬁometimes they do not improve, which means
that the foci wes not the cause. There are natients who are
better following veccination, but when diescontinued re-
lapse and then get better again when the vaccine is resumed.
These usually get no benefit from nonspecific therapy. This
hase occurred often enodgh to convince meny that the organi-
ism involved is causal and not coincidentel.

Although the exact role of allergy is unkhown, it is
guite possible that thebfocus mey discharge allergens |
which would react on the sensitive tissue. It is well
known that asthma may be caused by chronic infection of
the accessory ginuees. (Cecil 1834).

8wift, Derick and Hitchcock (1938) cites rheumatic
fever as a disesse which presents evidence of a focus
somewhere in the body and usually this focus is a tonsil-
itis, sinusitis, or upper respiratory infection. These

foci present areas where the sensitizing substances are

- 18 -
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produced and from where it is distributed to the entire
body as well as localities whose bacteria may be fed
into the blood stream.

Wiltsie (19%4) thinks that such conéitipns as
arthritis, asthme, colitis, eczema, hyper-tension, and
epastic states although commonly the result of foci
are essentially allergic in nature.

Ae to the bacteii&cidal powers of the blood playing
a2 part in the cause of focal infection, Lubsrsch(Pern 1934)
showed that small numbers of anthrax bacilli sre suffi-
cient to kill a rabbit when injected into the blood stream.
However 1 cc. of blood in vitro was able to destroy a
much larger number. This%gbcounted for by the libveration
of cytases from the disintegrating leucocytes. There are
times when blood loees all bacteriacidal power for a cer-
tain organism and even faile to kill it in vitro. Thie is
shown by trying to culture organisme in the patient's own
blood, the type multiplying and surviving indicates the
type for which the blood's reeistance ie lost. This gives
use a clue as to why some people with gross infeoficn fail
to suffer any serious damage to their tissues, while
otherse with small infection may suffer severely. Also the
fact that disease is gs much due to the orgenism as to tne
lack of‘resistance of the patient; and that in trying to
produce the same identical changes in other animals one

hae little hone of even expecting to find tne same condi-

s
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tions of lower resistance zs that found in the patient.
In one, the defense 18 much reduced while in the others
it is much &alive.

Some think that bacteria lie dormant in a given
region and flare up when the tissue has a lowered vital-

ity. Pern(1834) cites the following case to disprove that

0]
o
jeR

idea. A fri of his who received a ehrapnel wound to
his tibia during the World War, found that if he jarred
his leg by playing tennis on an asphalt court, the old
wound ﬁould flare up and incapacitete hin for seversl
days. With removal of some badly infected tonsils, the
friend had no further relapses regardless of how much
tennie he pleyed.

Interference with cell respiration is said by Rose-
now (1915) to play a prominent part in this subject. He
bases hie conclusions on pathological findings(see path-
ology) and the fact that bacteria and their product are
powerful reducing agents. He thinks that the predispoe-
ing action of trauma, exposure to cold, drunken boute,
can be explained on the basis of lack of oxygen.

etc.,

As a vrimary focus, these organs are well known,
and the literature is voluminous from this apgle. I will
refer to some of the experimental work in this connection

under other headings, but will not attempt to cover the

gsubject fully.
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Duke (1918) thinks that oralsepsis acting as a focus
!

of chronic active infection, may ve a source of i1l heslth
in many different ways. It may elther distribute organisms
themselves or their toxins. It may faver in advance dis-
eeses, which are not releted to the focus, or it may cause
functional disturbances in relatively normal orgens by
furnishing foreign protein to which the individual may be-
come gensitized. It may also increase functional distur—
bances due primarily to organic disease.

Ogilvie (1935) records four cases of "tennie elbow"
which cleared up "like magic"* after the removal of in-
fected teeth plus the curettage of the alveclar margin. |

M. H. Fletcher (Fischer 1221 ) reports thirteen cases
of trifacial ﬁeuralgia.’Twelve of these cases were cured

by treatment of infections around the teeth.

nuses
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Accesegoyy Nasal ©

Here again as this is a common source of focal in-
fection, and as the literature is so voluminous as te
make it impossible to incorporate it all into this the-
gis, I will only mention sowme outstanding work which ap-
pears to renresent majority of opinion.

Solis—Cohen (1924) made 330 pathogen-selective
cultures of the nere and 35 such cultures of the sinuses

of patients being treated for sinus disezse, and found

infecting organisms in 180 (78%) of the nasal cultures

L.,
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end in 30 (57%) of sinus cultures. Sinus operations failed
to cure the disease in the opinion of Bolis-Cohen, Shollern,
Prastz, Carter, Pond. (Solis-Cohen 1934).

Tacuino (1935) thinke thet the position of the sinuse-
e8 and the middle ear atv the top of the respiratory and
digestive tracts, favors the entrance of bacteria by grav-
ity into the pharynx, larynx, bronchial tree, stomach and
intestinal tracts.

Parkinson (1935) cultured the nasal and rectal bacter-
ial flora in patients having a focal infection with gastro-
intestinal upsete., He found that theie wag gpprarently more
then a causal relationship between the pathogene grown
from the two areas. |

Byfield (1918) cites cases of chronic digestive dis—
turbvences, persistent cough, occult temperature, noor

general health, asthma, infectious deforming arthritis,

and cyclic vomiting. He established s definite relation-

ship with a sinusitis by XZ-ray examination.

Tonsils and adenoids

As these corgens are one of the more ugual primary
foci they will be discussed more in length in relation
to other foci under the corresponding titles. A4 com—
plete discussion would form a complete thesis in iteelf..

&olis—ﬂoéen (1834) is of the opinion that the bac-
teria are not only preeent in the disezsed tissue, but

also in the surrounding mucous menibrane of tne oral and
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pharyngeal cavaties. When the tonsil ie removed, thé gstumps
may beconme infected, recurring tonsile (i.e. infratonsillar
tissues which has worked up into the empty fossae) may be-
come infected, or normal appearing tonsillar fossze may
also harbor infected organisms. Solis-Cohen (1821) made
74 pathogen—-selective cultures of apparently clear tonsillar
fossae and found infecting bacteria in 73 (97%). The appar—
ently normal naso~pharvnx fregquently becomes the habitat of
infecting germs and thus serves as a focus of infection,
In 1924 Solis-Cohen made 147 pathogen-selective cultures
of the naso-pharynx in suspected infections of the upper
respiratory tract, and found infecting organisms in 140
(95%).

The tonsils are always primarily infected according
to most authors, but rarely may become secondary fbci.
Seawell (1911) recorded cases of the tonsils becoming in-
fected in tuberculosise, the primary lesion or focus being

in the lungs.

Middle Earx

Here agein the literature dealing with this organ
alone as g focus of infection is so great as to f%m the
body of a thesis itself. I will not attempt to cover it
thoroughly therefor.

V.V. Wood {(Tacuino 1835) thinks that bacteria gain

entrance to blood and lymrh more readily from lymphoid

- 17 -




pr-

i,

tissue of tine throat and middle ear, which have abundant
) . . . Tha . s s

lymph and blood supply;\é%§ from the sinuses which have 2

poor sunply. Tacuino (1835) states that the sinus stands

first with the exception of the middle ear as a primary

focus.

Gynecological and Urological Foci

Here is a source of infection that is referred to
by meny authors of not only gynecological and urologicel
works, but general medicine as well., The literature is
again so vast that an attempt to discuss it fully will
not be atéempted. There apprears to be no doubt in any
one's mind ae to the existence of these foci, Chronic
prostatitis and seminal vesiculitis, ealpingitis, chronic
endocervicitis, endometritis, cystitis, etc., are 2ll
included as foci by Rosenow, Billings, and others.

Nickel (1930, claims that the streptococci from
chronic prostatitis and seminal vesiculitis ghow, =28 do
most streptococci, elective localization.

Curtis (18935) even mentione two cases of arthritie
and iritis which cleared‘up after the treatment of in-
fected Skends glands.

Delee (1934) mentions a type of endogenous puerperal
infection arising from a focal wastitis. He refers to

many caseg as coming from infected cervices.

LN

Gurtis (1825) records cases of spontaneous recurring

- 18 ~
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abortions being stopped by the removal of foci of infec~

tion.

Chronic Intestinal Toxemia

This ie 2 condition said by Wilteie (1833) to be
consistently present in all cases of focal infection.
Usually the liver and biliary systems are secondary foci
by the time symptoms are evident, Theee in turn add new
strain to the already involved cecum and colon and thus
these orgens become focl of major importaznce. These or—
zans then cause contamination of tne portal circulation
with bacteria and toxins, and a second vicious circle is
started.

The lymphatic draining from the cecum and colon
tarough the mesentery system of glands and channels to
the recepta-culum chyli and then to the blood stream,
becomes g third vicious circle because every infected
node is a focus in itself (lMeyo 1923). When drainage be-
comes blocked, new groups of glands are involved éwen to
the gastro-epiploic and subpyloric ones. Thus much path—
ology around the duodemum, gall bladder, and head of the
pancreas®k ie reallv secondary to the colon.

In time the liver bhecomes chronically congested re-
sulting in portal stasie with the formation of hemorrhoids
and proctitis. This leads to the shunting of large volumes

of the infected blocd through the interior hemorrhoidal

- 19 -




i, veins to the iliac veins and so to the general circulation.
This forms the fourth great wvicious circle. Thus the colon
and cecum are in poseegsion of the key position to cure
and must of necessity be cleared up to bring sbout relief.

In this connection, it must be remembered that Posner
and Lewin (Adami 1899), tied the rectum in rabbits without
causing any gross lesions of the mucuous wmenmbrane. They
found that within 18 to 24 houre the whole organism, in-
cluding the heart blood vecame infected with intestinal

pacteria.

Acute Rneumatic Fever

N

The true infectious cause of acute rheumatic fever
is a diplococcuse (Micrococcus Rheumaticus) (Streptococcus
Rheumaticus) ds proven by pPoynton and Paine (1800). These
sxperiments were confirmed by Beattie, Walker and Ryffel,
and finally and conclusively by Rosenow (1914). This lat-
ter worker isolated three different tynes of cocci from
the joint exudate of patients with acute rheumatism. Al-
though they all varied in cultural characteristics, they
produced arthritis when injected into experimenteal ani-
mals. They varied however in the production of myositis,
endgcarditis, myocarditis and pericarditis. This is given
P as an explanation of variations in the namee given &béve
by different workers.

Billingse (1918) tninks that foci in this disease may
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not pe evident at firet, but very _suddenly becomes in-
creagingly virulent and then has a specific pathogenic
effinity with varying degrees of focal tissue reaction.
This transmutation of type and pathology certainly occurs

. infa c7" ‘an '
in the focus of atbreetidn then and makes them apparent.

The occurrence of rasumatic fever after the removal of an

apparent focus may be due to "eecondary systemic latent
foecil in lymph nodes approximel to the joints, in the

neck or elsewhere. Streptococcl of these new foci may
take on new virulence and specific pathogenicity from the
came causes which induce similer changes in the pathogenic
bacteriz of the primary foci. A1l of the lesions resulting
from rheumatic fever, are all on the eame basis. In chorea,
bacterial cerebaral emboli have been recovered. Rothetein
(Billinge 1818) isolated strains of streptococci from the
meninges of choreic individuals. The animal inoculation

of these streptococcl isolated from rhesumatic fever and
chorea produced joint infection aznd symptoms charascteristic
of chores.

Cecil (1935) states that rheumatic fever is usually
preceded by upper respiratory infections in the form of
acute tonsilitie, coryza, or & pharyngitis. Dochez and
co-workers (1830) showed that slthough acute respiratory
infections are czused by a filterable virus, it may acti-

vete the ordinary pathogens.of the mouth and thereby in-

crease their virulence.
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Coburn (Cecil 1935) found that patients with rheumatic
fever carried hemolytic streptococci in their throats Whigh
persisted during the active state of the disease. He also
noticed the presence of hemolytic strepntococci inthroats
during respiratory infection preceding rheumatic fever.

Hendici (1918) thinks thet we are not justified to say
that eny particular strain of streptococci are specific for
rheumatic fever since various riheumatic lesions may ve pro-
duced by some straine of each variety.

Fowler (1880) reported 20 cases of acute rheumatism
which were preceded by tonsilitis and catarrh of the pharynx.
Trosseau recognized "a rheumatic sore throat! eveanescent in
character amdvpreceded.gg'a,few hours‘gg articular manifest-

gtions. !

Chronic Infecticus Arthritis

Billinge (1912) (1€13) (1914) +thinks that deformities
due to streptococeci, gonogocci, or typhoid bacilli form a
fiorin-opRlastic exudate with an attempt to wall off an
area of infection. The continued doses of infection from
the primary focus continuously add to previous changes i.e.
myositis, artnritis, and perineuritis. He lists the fol-
lowing pathological principals:

1) 4n infection of the jeints, muscies and other

tissues with a pathogenic organism of a relatively low

virulence
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2) The hemotogenous route of infection by means of
emooll which form vascular injury and small hemorrhages

3) Lessened blood supply and oXygenation Ieading
to relative staxrvation of the infected tissues

4) "Retrograde metabolism" due to malnutrition.
Ag is well known, & chronic tuherculéé arthritis is always

agsgociated with 2 focal or generzlized tuberculosis., Blum

(1918) says that all that is needed is traums, etc., creat-

ing & "locus minorue resistentiae" in a joint so that the
bacilli in the primary focus (lung) may then attack.

Poston(1828) cultured 130 surgically removed lymph
glands from patients with infectiousarthritis and in 80%
of the culturee she found bacteria. 93% of these bacteria
were streptococci. 2he also used the tissue crusher de-
vised and used by Rosenow fifteen years previously.

An attempt by Melsser to produce arthritis in dogs
failed and was explained by Hosenow a8 due to the fact
that the etreptococel from the petients with chronic ar-
thritis was less virulent than other strains, but more
probsbly due to the high natural immunity wihich a dog
poesesses against infection of the joint (Cecil 1935).

Gecil and co-workers (192¢) showed that the sluggish
indolent afebrile type, and the type with swelling, fever
and secondary anemisz both show increased sedimentetion
time and agglutinztion for streptococcus viridens. They

are therefore merely active and insctive stages of the

gsame disesse. The same is true about muscular rheumatism
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and neuritis. At Bellevue Hospital during some studies on

oacteriology, of this diseasse, theyv found streptococci

morphologically, culturally and biologically identical in

the blood, joint, and focus of the same people. In case

one it wes the blood, Joint,and infected tonsils. In case

two,it was the blood, toneil, and erythematous tullae of
the skin. In case three it was in tne blood, joint, and

apical root abscess.

Hoon (1931) established chronic foci of infection in

the dog by putting cotton socszked with green streptococci

in the peritoneal cavity., The dogs developed arthritie

and & verrucous endocarditis. Histoclogically the cells in

f

“tme—xeart the heart muscle and velves suggested Aschoff
codies.

Dunlap (1934) states that Dr. Olmstead and Boote of
the Physiciesns and Surgeons College of New York reported
their'bactericlogic gtudies of blood and synovial fluid

as bDelng ocuite divergent from Cecil's work.

Gonococcemia and Gonogcoccic Arthritis

This condition is undoubiedly tne result of a blood
gtream infection from an existing focus of the micro -
organism. I doubt if there is any experimenter in the
medical world that would not agree to this. This has re-
cently been proven oy the recovery of the gonococci from

joint tissue, joint exudate, bursae, and tendon sheaths.
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Infectious Eﬂdoca:ditis

In malignant endocarditie there appears to be no
controverey as to the existence of a focus which causes
bacteremia which is always found, Many conditions are
known %0 act as a primary focus of which ; pneumonia, ty-
phoid, meningitie, septic wounds, puerpersl uteri, and
streptococcus foci about the head sre the most common.

In 1903 Schottmiiller (Billings 1918) rervorted isola-

ot

ion of the streptococcus viridens from the blood of a
patient with chronic endocarditis.

Osler (1909) Horder (19089) Libman (1912, revorted
patients suffering from what they termed chronic infec-
tious endocarditis, infectious endocarditis, and sub-acute
infectioue endocarditis. J

Billings (1909) Rosenow (1809) (1€10} revorted cases
of "chronic pneumococcus endocarditis®. In all cases,
streptococci viridens can oe isolated from tue blobd
stream and alsc from the alveolar'abscesses and other foci,
which when injected into animale produce typical end@card-
ial lesions.

Olawsen and Cecil {1835) are strong advocates for
the theory that this disease is nothing more than 2 compli-
cation of scute rheumatic fever. Ae criteria both diseaces
show high agglutinins with streptococcus, usually strepto-
coeeus viridens.

In 1898 Blum (1918) reports a case of an infant in-
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fected with proven pyocyaneous enteritis. Patient became.
cuite septic and developed an endocarditis while under
observation, He died and on sutopsy, the verrucosities

on the heart valves gave up pyocyaneoug bacilli,

Acute Nephritis

Billings (1912) wzs a champion of the embolic phenom-
onon by way of tne blood stream as the cause of glomerulo-
nephritis.

In 1914 Lelount and Jackson, inoculated rabbite w th
a etreptococci isolated from patiente with "epidemic septic
anginat. They found the following kidney lesions of the
vascular structures when tne rabbits died. The glomerula;
intertubular vessels and tne arcurate and interlobar veins
contained evidences of perivaecular exudate consisting of
lymphocytes and plasma cells. Tne great tendency to repair
was considered very important and compared to the tendency
of recovery in clinical glomerulo-nephritis, after the
removal of the etiological factor. That & true nephritis
existed was considered proven by the clinical findings of
bloody urine, albuminuria, and the findings of numerous

casts,

Chronic Infectious Nenhritis

In 1214 LeCount and Jackeon gave tine following re~-
sults from their experimentally infected rabbits, Eight

or 35% of 33, which died or were killed the first two



A5

weeks, showed chronic_changes in the kidneys. Fifteen or
624% of 24 rebbits which lived from 15 to 186 dGays, showed
chronic kidney changes. These figures stress the cﬂn:fcm:i.c--:i
ity of this type of infection and show that 1t is the ré~
peated attacks of bacteria of low virulence that produce
the most lesions.

Klotz (1914) says that a form of acute intestitial
nephritis produced in animals by inoculation of strainsp?f
streptococcl, subseguently give rise to a rensl sclerosis
of the tyne known as chronic interstitial nephritis. He
therefore doesn't believe in the repeated attacke of the
bacteria as being causitive of chronic nephritis.

Ophiils (1912) end Billings (1912) are both champions

of the infectious origin from a primery focus.

Cholecystitis

Rosenow (1914) isolated the strains of streptococei
from operative cases of gell vladder disease, and inject-
ed them into experimental animalse Witﬁ the production of
cholecystitis. One patient had suffered from tonsilitis
on several occasions. He alsc showed thst the affinity of
the streptococei for the gall bladder cen be obtained,
losﬁ or regained by varying metanods of culture and by
ser%al animal passage. He agrees with Cannon that typhoid
choﬁecystitis occurs unouestionably via the blood stream.

|
A peculiarity of the strain of streptococeci seeming
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to acouire affinity for the gall bladder is thet it alsc
hae a coincidental affinity for musclee, especially the
myocardium. In confirmetion, clinicians have noted evi-
dences of myocardial weakness in many patients with chronic
cholecystitis.

According to Nickel (1935) cholecystitis is almost
invariably an intramural streptococci infection and the
theory of selective affinity becomes more than = theory.

Branch (1939) agrees with him in every particular.

Acute Avvendicitis

The French observers Kretz, and Cannon, (Billings

21

s

} thinks that the infection of the eppendix is hemo-

ot

togenous in origian from focl in tne toroat, nose, sometimes
the jaws, also the cervical lymph gianés.

Rosenow (1915) confirmed the French workers' results
by producing aprendicitis in animals injected with strains
of streptococci, colon- bacilli, and others, which had at-
tained elective affinity for tne tissues of the appendix.
Toe majority of the animals had demonstrable appendicitis.
The invading orzeniem caused small hemorrhages in the walls
of the organ, so that the tissue reacted with with the in-
vagion of leucocytes and plasma cells. This in turn caused
& tumefaction and obstruction of the canal, thus allowing

other bacteria present to vecome secondary invaders.




Gastric and Duodenal Ulcer

In 1915 Rosenow and Sanford isolated streptococei from
the base of ulcers and tissue of the stomach wall of men end
incculated enimals with these strains. The strepiococcic
embolic infection of the euvbmucosa of thé stomach with re-
sulting swmall hemorrhages into the surrounding tissues re-
sulted. As anemic necroses took place, the overlying mucous
membrane was weaskened and it became digested by gastric
juice.,

Adami (1898, showed that bacteria can invade the body
through the healthy intestinal mucosa and that this fact may
play a part in the formation of ulcers, |

An attempt to produce ulcer by infecting devitalized
teeth in the dog with streptococci obtained from a patient
with an ulcer was successfully eaccomplished by Meisser

(Cecil 1935).

Hevhrolithiasis

RBocenow and Heisser (1923) devitalized the teeth of

s and then infected them with staphlococci from a pa—

C
o

8]

ok
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1

ient with nephritis. One dog developed pyelitis and eys-

Al

ct

itis, with marked calcasreous deposits in the pelvis.
These experimenters also recovered streptococci from the
teeth of a2 patient with nephrolithiasis. They infected
the devitalized teeth of dogs with this culture. The

teeth became discolored but remained firmly in place in
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their sockets. There was rarefaction and absorption of the

periapical bone without swelling or tenderness. Renal calculil

or lesions in the medulle of the kidney developed in a high

percentage of the dogs.

Herpes Zoster

Rosenow and Ofterdal (1915) showed that Herpes Zoster
wae the result of specific infection of the ganglion of
posterior roots of spimal nerves gnd:that the etiologic
infectious organism can be isolated from inféoﬁed tonsils
and other foci. They did their work on patients of the llayo
Olinic. The typical symptoms were produced in the animals%
and the streptococci recovered from ths posterior root
zanglion of the animals.

Devie (1936) reporte 350 cases, S0h of which are from
a focal infection basis whicn showed typical pain without

the eruption. He thought it to be a subherpetic form of

nerpes zoster.

Erythena Nodosunm

Rosenow (1915) hasdemonstrated the relation of this
disesse to foci of infection many times., He discovered a
strain of bacteria from tihe streptococcic-pneumococeic
grotip in surgically removed nodesg,and produced erythema
nodosum in the skin of snimale intravenously injected with

the cultures.
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At the Fresbyterian Hospital, (Billings 1913) the re-
moval of apparent foci has been followed by relief over a .

longz period of time.

Thyroiditis

According to Billings (1918) he has observed many
cases of thvroid enlargement of the chronic type with
evidences of throid intoxication in young women with focal
infection in the form of alveolar sbscesses, tonsilitis

and sinasitis.

Iridocyclitis

Rosenow (1915) 2illings (1918) and other sayv that
infection plays & constant part in the causation of
iritis.

Nickels (1935) records a case of iritis in a patient
which disappeared after the removal of the tonsils. The
culture of these tonsils nroduced an iritis in a2 rabbit.

Uveitis, iritie, and iridocyclities are not rare com—
plicatione of rheumatic fever and usually are associated
with involvement of the ethmoid and sphenoid cells(Cecil
1935).

Evans (1933%) is very much in doubt that focal in-
fection playve a part in eve diceases. His experience seems
to show that when an eye and a tooth are both infected,
unilaterallity and ipsilaterallity are present. Thié can-

not be explzined on the blood borne infectious idea.
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He explained it 2s a reflex set-un by irritations of
nerve endings of the second division of the Trigeminal
nerve giving rise to neuropathic changee in organs

C , . ea s . Where .
supplied by the first divieion e the afferant stimulus

becomes antidromal.

Spinal lyelitis

Billings (1918) cites the case of & man wiho had
suffered for three years from symptoms of "erinal insular
gsclerosis" . For vears previous he had suffered from chronic
toneilitis. The tonsils were enacleated and the strepto-
coccus isolated from them injected intrevenously into itwo
dogse. In both cases, focel hemorrhasges into the cord were
formed and the dogse suffered from an ataxic gzait and par-
tial loss of power of all four extremitidés. The strepio-

coCcCcus was recovered.

Encephalitis

Evane (1928) showed that Rosenow's concepts of the
etiology of encephalitis, or of the ability of organisms

to change form were not mere fancy.

Poliomyelitis

Rosenow (1924) gives experimental proof that a

e}

in . - .
streptococcus is tne csuse &% the organism 4% poliomyei-
itis. According to Nickel (1835) the discovery of Ken-

daellls "XY medium and the now recognized filterable virus
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of many heretofore nonfilterable bacteria all tend to
show that the streptococci of Rosenow and the virus of
poliomyelitie may be manifestations of one organism.
Richardson (16223 verified Rosenow's reports that he
could grow his streptococci from filtrates of the virus

=g

as well as from filtrates of the culture of streptococei.
Grinker (1634) thinks that Rosenow's work was no
good. According to him the clinicel studies and pathologi-
cal picture are neither similar to the disezee in man. It
is esgentially a meningitie. He cites McKinley a2s cultur-
ing material from normal nasopharynges and producing the
came degrees 1in animals by injecting tine streptococcus as
|

Rosenow did.
GCancer

Sampson Hardley £Pern 1934) seems to think that it
ie the avoidance or eflicient treatment of local or gen-
eral lymphatic infection which produces local areas of
lymphetaeis, wnich is the principal means of lessening tﬁe
incidence of cancer. In this connection dental infection

a8 a secondary infection of the mouth, stomach and bowel

sing from it,play & part, the importance of which even

=

axr

now ig not fully appreciated. Zancer of a dentally clesn

o &

'3

mouth is a rarity.

Herdley shows that tie lymphatic system u)eqn't start

in the intracelluar spaces, but in tufts of closed tubules.
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When these are blocked, thsre is nypertrophy of the
papillae they are draining. Thie forms papillomata which
in turn contract the fibrous tissue which strangles tae
artery and vein. This of course deprives tne cells of
oxygen and nourishment which causes & reverting to the
originel type of cell.

There 1s no cancer in invertebrates where the lymph-

atic circulation is primary.

Pathology

The pathological findings are so varied with differ-
ent conditions that no attempt to discuse them will be
made here.

To ouote Admmi (1889) "Thue Charrin nas shown that
vacilius pyocyaneous and its products can nroduce in one
organ, tihe kidney, patbological'conditions so diverse as
acute, chronic, parencnymatous, interstitial and thromvot-
ic nephritis‘within addition cyet formation and amvloid
degeneration”,

Thus we will give preference to infection as a causa-
tive agent in the production of pathological changes,
rather than to anyv particular disturbance.

Rosenow (1915) thinks that the pathological changes
geen in cases of focal infection tszken zs & whole from the
chemical as well as the colloidal chemical point of view,

are identical with the changes of tisesue safphyéiation.




symptomatology

It is easily discernible without discourse that each
separate case of the individual as to the symptoms com-
plained of. Of course the primary foaue be it tongils,
teeth, sinuses, or gastro-intestinal tract, will have some
symptoms which are characteristic of this region. Other
symptoms will depend on the secondary foci and the organs
involved. These will not be discussed as they are a part
of medicine 28 a whole and not this subject in particular.

There are genersl symptoms which are more or less

charecteristic of the toxic state. Accoxding to Wiltsie

(1934) they consist namely of ¢ hnemis, Lascitude. loss of
! b H

eight, anorexia, di

g...h

nese, variatioas in tlood pressure,

=

b
insomnia, neadache, phyveical andmental depression, and the
"tendency to take cold".

Pern (1934) liste in addition hyperfunction of the
tiesue, hypofunction of the tissue and "defense mechanism
response”; which includes toxicusyndome of incressed ner-

s

vous excitability, tachycardisa, and tremor.

Iy

A condition often found characteristically in focsal
infection is segmental neuralgia, called radiculcganglionitisg,

Devis (1936). (Post-grippal polyradiculitis of Russetzlsi)

by
He records 250 cases in childhood menifest by segmental pein

in the form of cuteneous hyperesthesia and hyperalgesia,

ecedi

n.l

In 90% of these cases, there was a ng or associated

3
H

infection of the upper tespiratory tract. T

ﬁ

0 girls had =
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brupt cessation and complete-relief of these svmptoms
following the removal of infected tonsils; another after
the extraction of several éarious teeth. Two boys were
likewise immediately relieved following epinal puncture
although there was no increased eell count, pressure, or
globulin.

Ogilvie (1935) divides the symptoms into classes:

1) Under general menifestations he includes: loss
of energy end of the "feeling of heaglth", loss of weight,
insomnia, headache, and anemila.

2) As to manifestations in fibrous tissues, he in-
cludes: sciastica; lumbago; cervical myositis; painful :
heels; nodules on tendons, fascia, and periosteum; and
ankylosing periarthritis.

%) Articular menifestations include acute or
chronic arthritis. |

4) Cardiovascular menifestations consisting of:
endocarditis, degeneration of the hsart muscles, Buerger's
disease, arterial degeneration, venuous thrombosis,purpurs,
and hemorrhage from the mucoug membrane. |

5) Nervous manifestations including peripheral

neuritis and degenerztions of the tracte of the spinal cord.

Diagnosis

Speaking in generel terms, focal infection must be

o

thought of in all chronic tases of general gndifferentiat-

£
m
!




N ing symptoms. There will usually be accordng to Ogilvie
(1935) 2 elight rise in temperature usually along towards
evening. The white blood count usually runs beitween nine
and twelve thousand with & definite shift to the left
-

The sedimentation rate may be slightly increased. OFf

de

)
H
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th

course bacterial cultures lead to ‘inite diagnosi
&

Such common syndromes, @8 discuseed under separate’
headings previously in thie thesis, should always suggest
a search for a focus of infection. For exemple, atrophic
arthritis, peptic ulcer, segmental neuritis, iridoeycli-
tis, etc.,

Tonsile are considered a focus if they are buried,
bound down by abhesions and have congested faucial pillars.
toneillar stump may be a focus if pus can be expressed.

A normal toneil with an interior abscess cen be diagnosed
according to V.Schmidt (Cecil 18&5), by &n examination of
the blood when an infected tonsil is massaged. Tnﬂre is

an increase in polymorphonuclear leucocytes of from 100 to
8000 caused by the forcing intc the circulation of certzin
toxine. Normally thefe ig no increase or & temporary leuco~

penis. Suction has also been used to cause this phenomena.

i

(Worms & Leliee as in Cecil 1835

e

.

o

. (1932) diagnosed foci of infection in the

‘ﬁ

o Richards

neils or teeth by the bacteremia demonstrable after massage

A

or other trsuma to the foci.
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Sinuses are diagnosed as a focl by physical exami-
nation, traneillumination, and X-ray. Post-nasal gripping

is supgestive according to Cecil (1935) and Byfield(1918),

fo

diddle ear is diagnosed by routine otoscopic and hear-

egaminations. Caloric teets =re seldom of penefit here.

s
o
&R

Teeth are diagnosed as a source of infection by X-ray
and inspection as a rule, However many cases réquire con~
duction tests %o be certain.

Gynecological and urological examinations are con-
fined to their field and are usually picked up on complete
examination, or from history. No special messures are

necesgary as a rule.

Treatment

Billings (1918) divides the treatment into preventa-
tive and the treatment of tiue disease itself. Under pre~
vention he includes cleansing of thie mouth,’teeth and
taroat of all particles of food after eating. Both this
and removel of all versistent overgrowthe of lymphoid
tissues in thre nasopharynx and throat are of special im—
nortance in childnood.

In pyorrhea dentalis and alveolar abscese, it was
found that in conjunction with routine treatment the
endamoebia bucsllis must ve destroyved. This was aclcom
et rid

plished with emstin in ten day periods so as to

3

of the cyste.




de also recommends surgery in appendicitis and
cholecystitis to "relieve the patient of tae locel men-
ance to life,of reflex dyspepsis,and remove etioclogical
fectore of systemic disease®. Surgery of morbid rectal
conCitions, pelvic organs in the female, proetate in the
male, and pyogenic infections of the kidney, is zlso in-

dicated.

As to treatment of the disease itegelf. the immediate
?

n

removal of focl in chronic diseases and the removal of

foci in acute diseases during late convalescenee ig of

v

primary importance. Imporitance of the removal of all foci
2 3

i

voth primagy and secondary is apparent, for if any focus
ig left the symptom remains.
Hatural defensee muset be bullt up through mental and

vhysical rest, nourishing food, restorative tonice, cheer-

4]

ful environment, good air and sunshine, and in some casges
bacterial antigens. The antisera accordiang to Billinge are

without notable good effecte. Autogenous vaccine were not

I,

)]

benefiéial ae far as can determined, but nonspecific
protein therapy and tyonoid or albdmose antigens gave ag—
tonishing results in someccases. Wiltsie (1932) uses
autogenous vaccines as 2z means of desensatization in
&rthrific and other sllergic conditions. He never uses
hem otherwise.

Nickel (1835) finds much more success with autogenous

vaccine angd practically none with foreign protein therapy.

!
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Gecil (1935) cleans up sinuses with suction and argy-
rol packs. Byfield (1918) agrees with this conservative

teeatment in these cases. A dry hot climete is sleo suggeet-

e

€ 2
he suggests immediate removsl with as little trauma as
gible.

nos
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i1tsie (1934} thinks thet drainage of the focus is
of primary importance, and that if it is adéquate, the
focus will clear up unless fed from some o6bher source pe-
hind it. If the latter is true, then complete eradication
of the source will cause complete cure. Ag an example, he
cites many clinical cases of pyelitis which promptly clear

up following the correction of z colon infection.

In addition to rest, diet, psychic analyels, and sur-
3 » 3

Y

ricel removal of primary sites of infection, Wilteie thinks

X

hat treatment of focsl infection vper se can never be

ct

succeseful without the combating of "chronic intestinal
toxemial. Wiltsie (1928) through the intravenous injection
of sodium icdide with a2 few brilliant results, brought to
light many unsuspected foci. A4 locel reaction which was
followed sometime later by a general reaction and an in-
crease in the leucocyte count wes the usual result. Wilteie
1621 ) confirmed his results by a series of 80 cases and

some controls. In some cases of hay fever and asethma, there

o

resulted a decrease in the existing leucocytesis,and s re-

lief of symptomes. Wiltsie sxplained tnis action at that time




oy the theory that the iodides actinz on a focus, nromot-
ed a lysis of exudates vhich in turn released antigenic
vodies causing a stimulation of the immunity wmechsnism
with a reaction at the focus.

Retan (1632) while studying the effects of hypertonic
solutions for the relief of intracranial bressule;con-
celved the ides of reversing tais process for the treat-
ment of spinal syphlis, encephalitie lethargica, and
other inflammatory conditione of the brain and cord. The
intravenous injection of hypotonic sodium chloride and the
simultaneously performed continuous spinal dreainage causeﬁ
no cerepbral edems,but if drainage was not continuousely
present, cerebral edema appeared. He also ebserved edema

in other diseased tisesue, but never in healthy tissue. His

‘Teason for this fact wae that the capillary permeability

was increased in damaged tissues, and they tnerefore showed
edema first,
Filtsie (18%4) found curiously enough that hvpertonic

godium %odide influences osmotic pressure in the same way

fete

large amount of hypotonic sclution doee. The mechanism is
caused by the iodide reducing the viscoeity of the blood
by dehvdration of ite colloid particlee. Thus the osmotic
pressure is reduced and there is increaged fluid ifto the
pervescular spaces about tane foci. IT lymphkérainage is

free, cﬁre takes place; if it is impeded, there is an in-

ano

v}

pein.

creased locel edema, prassur

e

H




After 24 to 38 hours, the;&irection of the flow may be
reversed due to the reestablishment of the normal osmotic
pressure in the cepilleries. On the other hand the exten-
sion of the inflammatory process may take place due to the
breaking down of the barriers.

Wiltsie (1929)(1922)(1923) suggeste that high colonic

atione are definitely beneficial in a1l ceses of focal

p.a.

irri

U"\

infection. He vegins at once znd says that sometimes

other foci will clear spontaneously. He also uses periodic

ducdenal drainage and abdominal diathermy as an aid to drain-

age.

L

According to Sollie-Cohen (1821)(1930) successful !

)

treatment recuires tine production of bacteriocidins and
other anti~-bodies to deetroy the invading bacteris and
render their toxins harmless. He thinks thet autogenous
vaccines are no good, but that specific vaccine is neces-
sary. He uses the pathogen-selective method which is bésed

on the assumption that organisms capsble of growing in the

oo

1,

fresh whole coagulable blood of the patient are those which
are most pathogenic for that individual, to find the speci-

fic one. The vaccine should contain as many antigens as

rossible, the soluble exotoxins as well as the sndotoxins.

Davis (1838) uses counter-irritation and common anal-
gesice to relieve segmental neurslgia whensver present.
Herrick (1€03) thinks that malignant endocarditis

nh

can recover. He suggests as tfeat nt; iron and arsenic,
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antitoxic serume and perhaps tiie use of colloidal silver

A}

. . r4
preparation, as advocated by Credé .

Conclusions

1) Focal infection implies the following poipnts:

a) The presence of a principal focus of pathologic
becteria

b) The invaesion of the circulation by the toxins or
vacteria themselves

c) Secuential effect from the above.
2) Focal infection must be considered as & possibility in
numerous diseases of man, especially is iMisso in child-
hood.
3) Huch more experimental work must be done to disprove
the poesibility of transmutztion of bacteria and elective
localizetion, althouzgh these theories canncot be accepted '
entirely as yet.

nere g

o
e
o]

varioue factors determing the invasion of a

H
L&

t

m
T

o} from & focue. They are; dilatations of

v
jax]

cter

fode

28U

=
o
m

the cepillaries and slugeist circulation leading to thrombi

s

formation, the virulence of the bacteria, the r

D

eistin

Vi)

powers of the host, the amount of drainage possible, and
s reletive quiescencecor movement of the tissues.

5) Any and all tissues of the body may be involved in
focal infection, the seroug and synovial membrane being

zgpecially susceptable.




5) The usuel primery foci are in the tomsils, teetn,
gsinuses, middie ear, and genito-urinary tracts, but any
part of the body may be the primery offender.

7) The symptoms of focal infection consist of general
toxié manifestations , thnose referable to the primary
focus, and those referable to specific tissue infected
secondarily.

8) The diagnosig reguiree recognition of the morbid pro-

cess as secondary and tracing it to its source. The

various possibilities of secondary foci and the inadecusate

methods of diagnosis of the teetin, sinuses, tonsils, etc.,

make this very difiicult.

]
3

o

} The treatment consists essentislly of systemic and lo-
cal attack of both the primary and secondary state., Be-
cause of extreme complexities it ie successful in only a'
small percentage of cases.

10) Toere is much room for improvement in all divicions
of focal infection &and & large amount of work must be
done before fthe diagnosis and trestment of the condition

can be systematized as successiul.
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