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PREFACE.

In this book the etiology, pathology and treatment of peri-
dontal disease have been worked ount by actual research which
covered a period of thirty-five vears. Up to the present time
teachers and practitioners have taught that disease of the gums
and alveolar proeess was of a pyorrhaie or infectious nature.
All etiologie experiments and treatment are made from this
basis. The tendeney at the present time is to study diseases of
the body from a bacteriological view point. It is now known
that many different tissues and organs of the body undergo
physiologie and chemice changes which are often due to irrita-
tions setting up inflammation and may later under certain con-
ditions become infected by bacteria. Inflammations of the
mucous membranes due to aeid states and burns are of this
nature. It has been the aim of the author to classify the
inflammations due to infeetions and those due to chemie
changes and loeal and constitutional irritations. The diseases
of the alveolar process due to infeetions are usually of systemie
origin and develop symptoms in other parts of the body such as
tuberculosis, typhoid fever, anthrax, actinomyecosis, ete., and
are rarely referred to the specialist for treatment. The pa-
tients referred to the specialists are those with inflammations
of the gums, mucous membrane and alveolar process due to
irritations and which may or may not later become infected by
bacteria.

The author has observed that every vertebrate having two
sets of teeth during life may possess an inflammatory condition
of the alveolar process to a greater or less extent after the first
set of teeth has developed depending upeon environment and
the econdition of the system.

The pyorrhwic stage which may develop later is observed
in only a very small per cent of patients. Happily, to a certain
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extent, the profession has come to realize the importanee of the
two periods and the teaching of the pathology and baeteriology
of the disease is much simplified and better understood.

The great law of medieal seience, that to know the ecause is
half the treatment, is as applicable to diseases of the mouth as
to any other specialty of medicine, and is as applicable to dental
problems as to those of biology generally. Treatment of any
disease withont knowledge of its pathology is practically a
failure.

While much has been written upon the pvorrheie stage of
interstitial gingivitis and its treatment, during the past two
decades, no new prineiple has been advanced whereby the parts
ean be restored to a healthy condition, or whereby the disease
can be prevented. The disease i1s admittedly on the inerease.
This seems at first sight to indieate that dental prophylaxis and
treatment, so far as this disease is concerned, are failures,

Nearly three decades ago 1 felt and expressed the necessity
for more extended study (Dental Cosmos, 1856, page 689) of
the elinical aspects and etiology of this disease. Even during
apparently diverse and separated studies, sueh as those related
to dental and maxillary irregularities and degeneracy, the ne-
cessity for this has foreed itself still further npon me. In the
present study, the disease has, of necessity, been considered
from the broad standpoint of general pathology. In all in-
stances where possible personal elements of error are present,
these have been eliminated by having researches made by more
than one observer.

The attempt has been made to summarize all researches on
the subject. So much have opinions been intermingled that it is
possible that proper eredit for priority has unintentionally not
heen given.

The author is under oblization to the following seientists for
their kind assistance: Dr. Ludwig Hektoen, Pathologist, Rush
Medical College; Dr. Jerome H. Salisbury, Chemist, Rush
Medieal College; Dr. W. A. Evans, Pathologist, Columbus Med-
ical Laboratory, Professor of Pathology, Chicago College of
Physicians and Surgeons and Milwankee Medieal College; Dr.
J. A. Wesener, Chemist, Columbus Medical Laboratory, Profes-
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sor of Chemistry, Chicago College of Physicians and Surgeons;
Dr. Vida A. Latham, Pathologist, Northwestern Uinversity,
Woman’s Medical School; Dr. Maximilian Herzog, Pathologist,
Chicago Polvelinic Hospital; Professor Theo. A. Edwin Klebs
and Dr. Robert F. Zeit, Pathologists, and Dr. W. L. Baum,
Professor of Diseases of the Skin, Post-Graduate Medieal
School, Chieago; Dr. G. V. I. Brown, Professor of Oral Sur-
gery, Dental Department, Milwaukee Medical College; Dr.
Frederick Noves, Histologist, Dental Department, Northwest-
ern University; Dr. J. G. Kiernan, and to Blomeren Bros. &
Co. for eleetrotypes, ete.
THE AUTHOR.

31 Norti StaTE STREET, CHICAGO,
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INTERSTITIAL GINGIVITIS

CHAPTER 1.
HISTORY.

Inflammation of the peridental membrane and alveolar pro-
cess is probably coeval with man. Some of the skulls found
earliest in the cave-dwelling period exhibit evidences of its
presence. In some of these, careful observation has shown de-
posits eneroaching upon the roots of the teeth and resultant ab-
sorption of the alveolar process.

In the Swiss lake-dwellings and in the earlier Irish eran-
noges of like eonstruetion and situation, skulls are found, which
exhibit deposits of tartar, inflammation of the peridental mem-
brane and absorption of the alveolar process. These skulls were
those of primitive races in whom disease of the jaws and teeth is
supposed to be absent or infrequent. In the skulls of the peo-
ples exhibiting the highest civilization at the earliest period—
those of the Accadians and Egvptians—similar inflammatory
conditions are to he found. This, however, was to have been
expected, to judge from the dental directions left among the
medical records of these peoples. The Greeks, Syrians, Arab-
ians, Dravidians and Arvans of India and the early Burmese
all suffered from this disorder. In the museum at Constan-
tinople are the skulls of soldiers who founght at a battle 328
B. . One of these skulls has the anterior alveolar process
entirely absorbed away. The roots of the right eentral, the
right lateral and the left eentral incisors are exposed.

Inflammmation of the peridental membranes and alveolar proe-
ess, it will be evident, is, therefore, not a modern disease; not a
disease confined-zither to ecivilized or primitive races, but one
which attacked man early in his evolution. Like most diseases
it has been chiefly disenssed and analyzed during the past two
centuries,
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In 1740 H. A. Fauchard® (while recognizing the disease in
all its essential features and deseribing its prineipal symptoms)
advanced no theory as to its origin,

In 1778 M. Jourdain * advaneced the opinion that the disease
was of seorbutie origin.

In 1821 1. Kaecker ® disenssed the disorder in an essay on
the devastations of the gums and alveolar processes.

In 1822 M. Joirac* (in a diseussion of the disease), while
advancing no theory as to its origin, ealled it *“*pvorrhesea inter-
alveolo-dentaire.”’

In 1860 Marshall de Calve * advanced the opinion that the
disorder was of hereditary origin,

In 1867 Magitot, disenssing the disorder, advanced the
opinion that the gum, being in all eases only attacked subse-
quently, is not the original seat of the lesion. In his opinion
systemie disorders like gout, rheumatism, albuminuria, diabetes
and anzmia had an inflnence.

Bonwill * during the same vear expressed the opinion that
the disorder was due to thinness of the alveolar process between
the teeth, thus depriving the peridental membrane and gum
tissue of proper support. The want of proper articulation of
the teeth also exerted an influence,

In 1870 Brown aseribed the disorder to serumal calenlus.

In 1875 John T. Riggs, after whom the disorder is frequently
called, entitled it (in a paper read before the American
Aecademy of Dental Surgery) suppurative inflammation of the
gums and absorption of the gums and alveolar process.

During the same vear Scheff 7 of Vienna entitled the disorder
periostitis dentalis. He was of the opinion that it originated
from external irritation throngh mechanieal, thermie and chemie
changes. The real origin of the disorder was, in his opinion,
very often ohseure. He doubted, however, the influence of
rhenmatism.

! Independent Dental Journal, 1875.

t Philadelphia Journal of Medieal and Physical Seicnee, 1821,
! Tnternational Dental Journal, Vol. XITT.

 Journal of the American Mediecal Association.

& Jomrnal of the American Medieal Association.

* Dental Cosmos, Vol XXIV.

* Wiener Med. Presse, Vol, XV,
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In 1876 Sirletti * (in a diseussion of the pathology of the
digsorder, which he ealled alveolo-dental periostitis) regarded it
as due to constitutional conditions, hke rheumatism, serofula,
syphilis, ete., with loeal causes as exciting factors,

In 1877 Rehwinkle,® in a paper on pyorrheea alveolaris, after
citing from Albright (of Berlin) the claim that the disorder
was due to uneleanliness, mereury and the suppression of habit-
nal seeretions, expressed the opinion that acquired and inherited
eonstitutional defect often plaved an important part as etiologie
factors. He was also of opinion that mereury exerted an influ-
ence in its eansation. Salivary deposits were, in his opinion,
without influence.

Clowes * was of opinion in 1879 that the general eause was
lack of nutrition in the parts. The use of wedges often excited
the disorder.

C. J. Essig,'t in 1880, expressed the opinion that its predis-
posing causes were unknown, that it ocenrred as a rule in healthy
persons, and that irregular and erowded teeth acted as an exeit-
INg caunse,

In another paper during the same year G. A. Mills ™ ex-
pressed the opinion that the disorder was of systemic origin.
Various mental and physieal influences aided its progress, such
as nervous exhaunstion and bodily and mental overwork. TIn his
opinion it frequently occurred in ehildren and adolescents from
eruplive fevers., The deposit was only a local manifestation of
the disorder.

In 1881 N. 8. Niles ™ expressed the opinion that constitu-
tional conditions were, as a rule, without influence, and that loeal
irritating deposits were the eause in twenty-five per cent of the
cases coming under his observation. He was of opinion also
that the amount of lime salts taken into the system in drinking
water exerted an influence. A ealeie and phosphatie diathesis
had an influenee in the production of the disorder.

? Gazzetta Mediea di Roma, 187A.
! Dental Closmos, Vol, XTX.

# Thid., Vol. XXT.

U Tiental Cosmos, Vol. XXT.

1 Thid., Vol. XXITT.

u Thid., Vol. XXTV.
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[n 1881 (when there seemed to have been many eontributions
to the literature of the subjeet) Atkinson ™ expressed the opinion
that nervous debility or original defeet in innervation exerted an
influenee in the production of the disorder. The deposits of
tartar were a secondary eonsequence.  In the conrse of his paper
he cited the opinion of Hamilton Cartwright that Riges’s disease
commeneced in an unhealthy ceondition of the gums with a see-
ondary deposit of tartar.

In a paper read before the Dental Seetion of the Inter-
national Medical Congress, Walker ** elaimed that the starting
point of the disease was subacute inflammation passing into the
depths of the alveolar process adjacent to the inflamed gum. In
the diseussion of this paper, Archovy and Joseph Izklai, of
Buda Pesth, aseribed the disorder to minute organisms. Oakley
Cfoles thonght that systemie states were the predisposing factors,
while minute organisms exerted an exeiting influnence.

In 1832, [.. C. Ingersoll' regarded sanguinary ealenlus as a
manifestation of the disorder, and distingunished it from salivary
deposits.

Malasses and Gallippe, ' in 1884, expressed the opinion that
the disorder was of microbie origin.

In 1885, A. 0. Rawls ™ expressed the opinion that the canses
were environment with morbid faectors, such as malaria, execes-
sive sodinm, ete., ehloride and merenry.

Tn 1886, Reese ' expressed the opinion that the disorder had
its souree in the urie acid diathesis resultant on abuse of aleohol,

During the same vear, J. D. Patterson * expressed the opin-
ion that the disorder was of eatarrhal origin. Later, in 1886, .J.
N. Farrar ® regarded the disorder as a eombined result of sys-
temic tendencies and loeal irritants. There was a peeuliar con-
dition of the system associated with hyperseeretion laden with
inereased earthly deposits.

¥ Tiental Cosmos, Vol, X XTIV,

% Transactions of the Tnternational Medical Congress, 1851,
1 Dental Cosmos, Vol, XX V.

T Thid., Vol. XXVI.

B Tbid., Volo XXVIL. .

® Independent Practitioner, Yol VI.

= Tental Cosmos, Vol, XXT.

1 Independent Practitioner, Vol. VII.
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A. R. Starr later also expressed the same opinion. He, how-
ever, was unable to determine the loecal irritation factor, but
recgarded it as the same as that which causes exostosis of the
cementum, He had found most eases in the upper jaws.

Black * designated the disorder phagadenie pericementitis.
It was a specific infeetion of an inflammatory character, having
its origin in the gingiva, and was acecompanied with destruetion
of the peridental membrane and alveolar walls.

I. 8. Talbot ** during the same vear regarded the disorder as

loeal one, due to both loeal and constitutional eanses. The
disorder began with simple inflammation of the gums, which
afterward beecame chronie.

He laid partieular stress upon the anatomy, physiology and
pathology of the parts invoelved, there being no other strue-
tures in the human body like them, hence their easy suseepti-
bility to disease.

We may consider, then, as predisposing and exeiting causes
a perverted condition of the seeretions, low vitality of patient or
tissues or hoth, ealeie deposits and all diseases which affect the
cirenlation sueh as drugs and auto intoxication, and as among
the local eauses eatarrh, fistulae, salivary ealeunlus, irritation
from foreign substances, which are inelnded as modern dentis-
try, sueh as detached bristles from the tooth brush, too great
frietion in brushing, injudicions use of the toothpick, the nse of
licatures and regulating apparatus, appliecation of the rubber
dam and elamps, artificial dentures and regulating plates, aec-
ecumulation and decomposition of food under artificial dentures,
and at the necks of the teeth, drugs which over-stimulate the
parts, the use of tobaceo, fillings extending hevond the eervieal
margins, digestive derangements, contagion from uneclean in-
struments,” and improper mouth washes and tooth powders,
especially ehareoal. In a word, whatever irritates the gums,
alveolar process and peridental membrane is likely to produce
the lesion under consideration. The devitalization of pulps and
the filling of roots, which throw inereased work upon the mem-

B American System of Dentistry,
= Pental F'utmnq Vol. XXVIII,
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brane, are also to be accounted as among the factors responsible
for this pathological condition.

Talbot pointed ont that the disease is eontagious so far
as one tooth becomes infected from another in the same mouth.

Of the status of this disease at the elose of the vear 1887,
the following analytie picture was drawn by W. X. Sudduth **:
“Pvorrhea alveolaris is a term applied to the secondary stages
of a disease that has its inception in a catarrhal stomatitis. Be-
ing confined, as a rule, to the margin of the gums surrounding
the teeth, it might be ealled a ‘zingivitis,” were it not for the
eeneral eatarrhal tendenev shown by the entire mucons mem-
brane of the mouth and nasal passages. The intimate relation
hetween a general eatarrhal idiosynerasy and pyorrhoea alveo-
laris is more than mere colneidence.”” Its common oeenrrenee in
persons who have irregular teeth has also been often noted by
Dr. Sudduth, who considers that this faet has, besides the matter
of uneleanliness, a direet bearing upon its pathogeny. It is well
known that the irregularities of the teeth present an indieation
of a degenerative taint, and that persons in whom irregularities
ocenr are very prone to eatarrhal affections of the respiratory
organs, including the nasal passage. Their skin i1s nsually very
suseeptible to inflammatory affeetions.  Another feature is the
offensive ordor of the saliva of individuals who show this partic-
ular tendency to eatarrhal affections even in persons who take
most serupulouns eare of the teeth. In the majority of cases,
pyvorrheea is a stomatitis in which the loeal and constitutional
factors in the produetion of the disease are largely dependent
upon hereditary catarrhal dyvserasia for their ability te engraft
themselves npon the tissues. This position is borne out by the
clinieal experience of Patterson, of Kansas City, Missouri, who
reports thirty-eight eases of well marked pyorrhea observed
by him, thirty-three of which presented undoubted evidence of
nasal eatarrhal conditions; two were the result of direet irri-
tation of misfitting partial plates, and the remaining three were
apparently eaused by ealeifie deposits. Patterson remarks that
a close examination of the history of the above quoted ecases

* Sajous’ Aunual, 1888, Vol. TTI, page 365.
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confirms the opinion that the disease is, as a rule, an ““oral
catarrh.”’

From the foregoing W. X. Sudduth feels justified in class-
ing the disease as a localized eatarrhal stomatitis which may be
either acute or chronie. Aecute eatarrhal inflammation of the
gums beging in cirenmseribed points which present a bright or
rose-red color, and which are generally located on the margin
or the rugm of the palate. There is but little swelling hecause
of the dense nature of the sub-epithelial connective tissues.
The gums present the same stages as are found in inflamma-
tion of other mueouns surfaces—first dryness, followed by an
inereased seeretion of muens. The parts are very sensitive to
pressure; the patient eomplaing of an annoying, burning sen-
sation. The appearance of the gums is noticeably smooth and
rlistening. They bleed easily when the brush is used or even
during a meal. This stage does not last verv long, but soon
heals by resolution or passes into a ehronie eatarrhal stomatitis
in whieh condition the gums become markedly swollen and tur-
aid. They present a condition of tumefaction that sometimes
rapidly passes into hypertrophy; at other times there is an
indurated appearance that may last for some time. Granula-
tion tissue may be produced as the result of overstimulation.
The gums become detached from the necks of the teeth; and
pockets are formed from which a fetid discharge may be
pressed, giving a peculiarly disagreeable odor. Bulle are apt
to form, which, by rupturing in the proeess of mastication,
eive rise to intense smarting. The tongue constantly seeks the
surface if the bulle are on the inner side.

The pathologie changes which take place are, aceording to
Newland Pedley, of England, ““hypertrophy of the muco-peri-
osteal fold around the teeth, accompanied by dilatation of capil-
lary loops, enlargement of the papille and rapid proliferation of
epithelial eells. Later the gums become firm and contracted and
display inerease of fibrous tissne. The changes which go on in
the socket have not been as vet satisfactorily worked out. The
examination of the jaws of earnivora, apparently affected with
pyorrhea alveolaris, leads to the supposition that osteitis of the
alveolar process-spreading toward the apex of the socket is pres-
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ent. Later the alveolar walls become absorbed and are at times
more or less denuded, while the fanes of the teeth become coated
with a layer of thin, hard, green-brown tartar. Ultimately the
disease progressing, the teeth, one after another, drop ount.”’

From what has been said it will he seen that the pathology
of pyvorrhea alveolaris may be explained in several ways. The
ceneral eanses are local or svmptomatie, or both combined. The
most common ecanse of eatarrhal gingivitis is found in loeal
irritation, eombined with some hereditary disposition to catar-
rhal affections. The next greatest etiologie factor 1s sympto-
matie—the loeal manifestation of a constitutional viee. The
most common manifestation is that of syphilis and of its anti-
dotes, merenry and potassinm iodide, both of which sometimes
find expression in a localized inflammation which mayv be the
starting point for pyvorrhea alveolaris. As a complication of
the disease in its secondary stages there can be no doubt of the
action of micro-organisms, but Sudduth does not feel justified
in conceding to them a position of specificity.

His position above guoted is sustained by Pedley, who finds
that in most instaneces it is due to some constitutional condition.
The fact that it is often symmetrical and frequently hereditary
eives support as to this view. It oecurs in mouths of patients
whose health has been undermined by debilitating influenees and
injudicious habits of living. It iz a common sequel of malarial
fever. Young persons recovering from eruptive fevers are some-
times subjects of pyvorrhiea alveolaris.  Frequent pregnancies
are a fruoitful source of the disorder. Attention has been lately
drawn to the shedding of the teeth in tabes dorsalis, but it does
not, however, seem to be a constant symptom. Pedley’s view,
although tending entirely toward the eonstitutional character of
the disease, does not militate against its eatarrhal nature.

Bland Sutton has found shedding of teeth frequent in rheu-
matoid arthritis in animals. He has also met with it in mollities
ossinm and other wasting diseases. Magitot (who views the
alveolar dental periostenm as a ligament and not of the same
nature as osseons periostenm) ealls the disease symptomatie
alveolar-arthritis, and mentions especially as eauses, chronie
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Bright’s disease and glyeosuria, in which latter condition the
phenomenon is absolutely eonstant.

Patterson holds that ‘“mouth-breathing has, in his expe-
rience, been a very common acecompanying condition which he
cannot help eonnecting with the production of the disease. By
it the gums are kept dry, their functions destroyed and the way
paved for eatarrhal inflammation. The majority of the patients
he has been ealled upon to treat have heen otherwise healthy,
robust persons. From this fact he does not favor the idea of the
disease being dependent upon constitutional derangement. It
is, however, a well-known fact that these are the very class of
people who when irritation is once set up in their system, present
the most ageravated cases, by reason of their superfluous vital-
ity. He says he has occasionally met with cases where the local
condition was evidently aggravated by constitutional derange-
ment and cure was thereby retarded. The great majority of
cases, however, have shown no indication of constitutional pre-
disposition, but have pointed unerringly to loeal irritation by
means of whieh the funetion of the mucons membrane had been
destroved.”

Syphilis and other affections may engraft themselves npon
the gums without a predisposition of the parts toward an inflam-
matory condition, and having disturbed the normal status of the
gingival margins they pave the way for subsequent disease in
the alveolus. Certain drugs, such as mereury, phosphorus, lead,
ete., have a known deleterious action npon the ligamentous at-
tachment of the teeth.

In 1890 Miller ** expressed the opinion that the disorder was
of a parasitic nature.

In 1892 (. N. Pierce ** charged the disorder chiefly to sys-
temic predisposition and enthusiastically advocated the theory
of Reese as to the influence of the urie acid diathesis.

In 1894 W. X. Snddunth** strongly urged the inflnence of
laetic acid as a local factor in the disorder.

M. TI.. Rhein ** presented a method of classifying pyorrhea

“}li(:rn-ﬂrgnn.iﬁum of the Human Mouth.

 Tnternational Dental Association, August, 1804,

T Thid., Vel, XIV.
= MThe American Dental Assoeiation, August, 1804,
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alveolaris 1n the following manner: *“‘This elassifieation is
made by prefixing to pyorrhea an adjective stating the name of
the disease which is eausing the pathological symptoms in the
oral cavity as ‘wouty pyvorrhaea,’ ‘diabetie pyvorrhaea,’ ete.”’

The author,” after further researches, makes the positive
statement that the etiology of the disease is due to both consti-
tutional and local canses. He again reiterates and makes the
positive statement that modern dentistry is producing more
“pyorrhea’ (interstitial gingivitis) than any other one eause.

He again lays stress on the anatomy and physiology of the
parts involved and that the alveolar process is a transient bony
structure, simply for the purpose of holding the teeth in place
after they have ernpted; that the gums are rarely found in a
healthy condition; that the peridental membrane is never in-
vaded by pus germs so long as it is in a perfectly normal state;
that in phthisical patients and those with low vitality and pa-
tients who have been ill for any length of time, a low form of
inflammation of the gums extending to the peridental membrane
and alveolar process with pus infeetion takes place; that the
granular debrig or caleie deposits in all eases are secondary con-
siderations in the breaking down of tissue.

Neurotics and degenerates, whether wealthy persons or those
confined in institutions, are mostly afflicted. Children as well as
grown people suffer with the discase.

In 1897 the author laid partieular stress on the poisons eir-
culating in the blood eausing interstitial gingivitis from auto-
intoxication.

In 1899 he * he gpoke of the possibility of ealeie deposits on
the roots of the teeth being “*ealeareous matter absorbed from
the alveolar process in the immediate vieinity of the root,”” ete.
This theory was later confirmed by researches on the alveolar
process and mentioned in a paper on ‘‘ Interstitial Gingivitis,’’
published in The Dental Summary, 1903.

John Fitzgerald,™ in 1899, elaimed that *“The production of
pyorrhaea depends upon two factors, a predisposing cause and

* The International Dental Journal, April, 1896,

* Interstitial Gingivitis or So-called Pyorrhea Alveolaris, page 169,
B Clinieal Jounrnal, March 1, 1890,
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a loeal irritation. The predisposing cause may be tuberculosis,
syphiiis, seurvy, the exhaustion of acute infectious diseases or
any other source of malnutrition. The exeiting cause may be,
and most nsually 18, a gingivitis produeced in one of the ways to
be presently described. There 1s also a pyorrhea of gouty
origin, in which the local necrosis of the peridental membrane is
caused by gonty disease of one of the blood vessels in its sub-
stance.’’

The views on etiology of this eondition have varied, it will
be observed, from purely constitutional eanses to purely loeal
eanses, inelusive of mierobie affections. In the main i1t will
be obvious, however, that both constitutional eauses, whether
inherited or acquired, have been regarded as of influence by the
majority of those who have written on the subject. There has,
however, been very little exact study of either the predisposing
or the exeiting canses of the condition. Kven the impetus given
the study of etiology by baeteriology and embryology has as yet
failed to make itself felt to any considerable degree in this
department of dental pathology.

In 1903 the author spoke of the alveolar proeess as being an
end organ; he also laid stress upon inflammation of the alveolar
process as one of the first diagnostie symptoms in constitutional
diseases in the same year.

In 1904 he spoke of the pulp as being one of the most per-
feet end organs in the body,

In an artiele, *‘ Endarteritis Obliterans and Arterial Hyper-
trophy in the Alveolar Process,”” ** the author first called atten-
tion to the ealeie deposits (not tartar) on the roots of the teeth
and stated that it was *‘the detritus from the alveolar process.”’
In this article, he lays emphasis on the faet that the alveolar
process is not only a transitory strueture but is also an end
organ which makes it very susceptible to disease. The nerves
and blood vessels approach a blank wall. The roots of the teeth,
so far as disease is conecerned, are foreign bodies.

Examination of the alveolar process of animals or human
suffering from disease, in which the eliminating organs do not

® The Dental Digest, October, 1903.
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throw off the effete matter (autointoxication), especially in
syphilitie, tuberculons and scorbutie persons, easily reveals this
morhid state.

In ““Pathology of Root Absorption and Alveolar Absecess’ ®
absorption of the alveolar process is always resultant upon irri-
tation and inflammation. The strong point is emphasized that
the alveolar process is doubly transitory and also an end organ.
He also lays stress on the faet that in the construetive stage of
the alveolar proecess, at the third and fourth periods of stress,
the bone will reproduee itself but after the person has obtained
his growth, very little or no restoration ean take place. He also
states that neuroses or degeneracy in the child has much to do
with the sueccess of treatment and that autointoxication also
plays a great part in final results.

In a paper on *‘ Peridental Abseess,”” ™ in some of the lower
vertebrates, there is a continuous suecession of teeth called
polyphvodontia. When one tooth has performed its funetion
it disappears to give way to another. This continues through-
out life. In all vertebrates, ineluding man, where only two sets
of teeth are developed, it is ealled dyphodontia. The alveolar
process and teeth of these vertebrates, ineluding man, have re-
tained phylogenetic remnants of the physiologie processes of
removing transitoryv structures. Should man live long enough,
he would normally lose his second set of teeth by osteomalacia
or juvenile or senile absorption depending on the age of the
patient. This is a great factor in the transitory nature of the
alveolar process.

The author first mentioned autointoxieation in an artiele,
“¢ Autointoxication in Its Medieal and Surgieal Relations to the

Jaws and Teeth.?’ **

® The Dental Digest, 1004,
* The Dental DHgest, June, 1903,
% Journal of the Ameriean Medical Association, 1807,



CHAPTER II.
IXNTRODUCTIOXN,

The attempt has been made in the present work to reduce to
order the ehaotie notions as to etiology, pathology and treatment
which, during the present eentury, have gathered around the
morbid condition erroneously entitled Pyvorrhaea Alveolaris.
While even erroneous titles may have their meaning so fixed by
usage that any danger from the error involved in the title may
he praetically nil, still this is not the case with the title just
cited. Tt suggests erroneons etiology, since pyvorrhea implies
that there must always be a flow of pus, and hence that the dis-
ease must alwayvs result from infection with pus microbes. It
implies erroncous pathology and erroneons treatment for the
same reason. This being the case, such a title is so dangerously
misleading as to compel in the present stage of dental science its
modified use as a term for a disease. With a view of elearing up
this question at the outset hy the use of a proper title, I have
adopted as a designation for the condition hitherto known as
pvorrhea alveolaris, the term ““ Interstitial Gingivitis.”* To this
designation (as to all other attempts to express within a small
space an extended pathology. etiology, prognosis, and elinical
aspects) there are some objections. The ferm interstitial is
used by some pathologists in a limited obscure sense. By the
mass of dental pathologists, surgeons, physicians, and by med-
ical lexicographers, the term is emploved in precisely the sense
in which it is used in the present work. The English surgeon
and lexicographer Quain defines interstitial as follows: *‘Inter-
stitial (inter, between; and sto, I stand) ; relating to the inter-
stices of an organ. The term is applied in physiology to the
tissue which exists between the proper elements of any
strueture, namely, some form of connective tissune. In
pathology the word is used in connection with absorption
when a part is gradually removed without any obvious
breaking off, and also to indicate the implication of the intersti-
tial tissues in morbid processes or their infiltration with morbid
produets, as interstitial pneumonia, interstitial hepatitis.”’

a.
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The Eneyvelopmdie Medieal Dictionary of the American
Foster, states that interstitial has three significations: First, it
is applied to a condition disseminated through the substance of
an organ or part, and to an inflammation affecting the connee-
tive tissne of an organ; second, it is also applied to that form of
growth which consists in the interposition of new elements be-
tween old ones, instead of 1in addition to the surfaees; third, it
1= applied to pathologic processes oceupying the space hetween
the essential parts of an organ which constitute its proper tissue,
and ig then emploved in a sense opposed to that of parenchy-
matous.

A glance at the illustrations demonstrates the validity of the
application of the term interstitial (in the sense of Quain, Fos-
ter, and the other lexicographers) to the eondition erroneounsly
called pyorrhaea alveolaris,

I have adopted the term gingivitis for reasons whieh will be
obvious at the first glanee. The philologie objection may be
made that in it Greek and Latin are voked together. Practically
this is no objection, since German, French, as well as English,
medical anthorities employ such terms of mixed origin.  Indeed
the French (Mailhol ' for example) apply the term gingivitis to
the very eondition to whieh 1 have applied it. In addition, they
add to it the specific term ““expulsive,’” to designate “*a form of
recession of the gnms, aceompanied by alveolar osteoperiostitis,
and the gradual expulsion of the tooth from its socket.”” Fos-
ter * sugeests the substitution of the term ulitis as more philo-
logically correet. The term gingivitis, however, has erept into
such wide use, that it would be futile to attempt to displace it
for merely philologic reasons.

The term *‘gingivitis,”” however, conveys the idea that the
disease always begins at the margin and is eonfined to the gums
themselves,  Here again we have an erroneous conception of
the pathology of the disease. Thus in the formation of an
alveolar or peridental abseess, there is an inflammation pre-
ceding the pyorrheeie stage. This 1s an interstitial inflamma-
tion and the gum tissue 15 not involved. Again, in inflamma-

e ——

! Ddontalgie.
? Foster, op. cit.
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tion due to mereury, lead, copper, brass, drug, autointoxications
and other poisonings and irritations, there is an interstitial in-
flammation of the alveolar proeess and again the gums are not
involved until the disease proeeeds to a later stage.

My researches have shown that inflammation may take place
from irritants or poisons circulating in the blood at any locality
between the gum margin and the apieal end of the root of the
tooth. This inflammation may terminate in healthy resolution or
it may go on to abscess with a discharge throngh a small fistula
upon the gum which afterwards may heal without pain to the
patient and the gingival margin may not be involved.

I have shown mieroscopie slides with these pathologie condi-
tions in almost every constitutional disease. An inflammation
may take plaee at the end of the root due to irritation or death
of the pulp. The gingival border is again not involved. Irrita-
tion with inflammation around the roots of teeth oceur in gout,
rheumatism, syphilis and many other constitutional diseases
and the gum margin does not become diseased or the seat of the
inflammation may be at any point on the root and extend to the
gingival border.

In all these illustrations the parts are restored to health
withont pyorrhwa alveolaris or even in many cases gingivitis.
It is in such pathologice conditions that the word *‘interstitial’”’
is added to *‘gingivitis.”” By this term, then, we know just
what is meant. In no other term now in use ean we locate the
inflammatory area.

The two terms I have emploved econvey a fairly correet 1dea
of the pathologie proeess involved in both deep-seated and super-
ficial inflammation, and do not imply erroneous views as to
etiology, pathology, prognosis and treatment.

The pathologie eonception adopted in the present work anent
interstitial gingivitis is that the disorder is a loeal inflammatory
condition of the gums, or alveolar proeess, or both, tending to
aceelerate their normal tendeney to disappearance at certain
periods of stress, or involution, of which involution the ehanges
produced by old age are a type. In this early senility of the
gums and alveolar proeess, for such it may be termed, two
great types of caunses play a part; the exciting and the pre-
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disposing canses. The exeiting eauses may be purely loeal, or
may be local expressions of constitutional states. Thus it will
he shown that the influence of urie acid when present is exerted
as a loeal irritant, and not as a constitutional factor—the theory
urged so strongly by Pierce. The urie acid hypothesis, once
very dominant in medicine, ig now loging its forece. The trend
of medical opinion is to consider it one of the danger signals of
autointoxieation whieh assumes prominence because of its ten-
deney to execite local irritation. It is but one of a number of
local expressions of constitutional defeet. This view of the in-
fluenee of urie acid in etiology the present work will try to dem-
onstrate. Prominent among etiologie factors which have to be
reckoned with, are pathogenie germs. In the present work it will
be shown by all laws of baecteriology (under which investiga-
tions must be conducted) that there is no speecifie germ which
is capable of produecing the disease itself, and furthermore, that
the pyorrheea stage of the disease is merely a eomplication due
to pyogenic germ infeetion of the already diseased gnms. The
views of Galippe as to a speeific organism will be shown to have
failed of support by numerous control experiments deseribed in
the present work. As these have been condueted by different
experimenters they arve free from the personal elements of error
which vitiate the researches of Galippe, who vielated that eanon
of the laws of Koch whieh compels produetion of the disease by
the alleged specific germ. One predisposing factor will be
shown in the present work to be the nature of the structures
affected. This in pathology is ealled loeal predisposition. The
enms, alveolar proecess, ete.,, will be shown to be transitory
structures, as well as end organs, in themselves predestined (as
already stated) to certain changes at certain ages. By the in-
fluence of the disease, about to be diseussed, these changes
oceur prematurely. The influence of the toxic agents (mereury,
potassium iodide, ete.) will be shown to have been exerted con-
stitutionally through the eentral nervous system, their local ef-
fects being a secondary consequence of this. The same will he
shown to be the ease with eonditions like senrvy and antointoxi-
eation (where the constitutional factor is most prominent), and
with the great neuroses (paretiec dementia, locomotor ataxia,
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ete.). Here, as in the toxie conditions, one great element consid-
ered is the influence of the constitutional conditions upon the
nerves governing loeal blood supply and tissne waste and repair.
These influences are significantly illustrated in the various proe-
esses deseribed later which tear down and build up.

The influence of morbid heredity as a direet factor will be
shown not to be great. The influence, however, of degeneracy
expressing itself along the lines of least resistance will appear
as an ominonsly important factor. Heredity here, as elsewhere,
15 a warning rather than a destiny.

The influence of the nervous system on the processes of
growth and repair, which is ealled its trophie funetion, has been
shown to play a part in both the etiology of the disease and in
its progress. This funetion has received but little attention from

dentists, albeit its influence has been reeognized in dental path-
ology in connection with great neuroses like parefic dementia
and locomotor ataxia, in which gum disorders oceur, followed by
loosening of the teeth. The pathology of the disease has been
disenssed in the light of established facts of general pathology
which have heen accepted by the leading dental investigators,
and not merely from a hvpothetie standpoint. The disease has
been regarded as a loeal exaggeration of certain physiologie
processes, accompanied by diminution of the intensity of others,
In the study of this phase of the question, the latest researches
of dental pathologists as well as original observation and ex-
periment have heen employed.

Among the many questions which the present treatise is
believed to settle (so far as experimentation ean) is the follow-
ing: The question of the influence and nature of its etiology.
It is shown that here, as elsewhere in biology, the etiology of
morbid conditions has many phases; that in it exeiting and pre-
disposing canses have alike to be considered; that while eauses
may be econstitutional in origin they very often exert their
action loeally; that the disease is not a produet of civilization
nor a produet of any one etiologice factor; that there 1s no ground
vet adduced for helieving the disease to be specifically infectious
~and due to a germ of a specifiec nature; that in it the germ infec-
tion ocenrs as a consequence of existing disease, and is not the
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anse of the morbid condition, but one of its stages: Pyorrheea.
The experiments made, as well as the pathologic and elinical
data, have been obtained from many observers, so that as many
control observations should be had as were necessary to elim-
inate personal elements of error inevitable upon original obser-
vation and research. In the pathology no statement is made
which is not demonstrated by eorroboratory data, including a
photograph of the condition. The treatment has been based upon
the pathology and etiology. Its central idea is that the hwman
heing must be regarded as something more than his mouth and
teeth: hence the duty of the dental scientist is, like that of all
mediecal seientists, best shown in a prophylactie direetion.



CHAPTER III.
TRANSITORY STRUCTURES,
THE JAWS,

Because of man’s advance in evolution and beeause of the
local degeneracies thereon resultant, through the law of eConomy
of growth whereby one strueture is sacrificed for the benefit of
the organism as a whole, the face, jaws, teeth, gums, alveolar
proecess and peridental membrane, being variable struetures, are
predisposed to disease in their very order of evolution.

The jaws are growing smaller hecaunse large ones are not
required. The struetures ave changing their shapes to adapt
themselves to the new environment. Thus—instead of hroad
large jaws with low vaults; short, broad alveolar proeesses with
plenty of blood supply and vitality to resist mastieation; teeth
short, with large bell erowns to give plenty of room hetween the
roots for eonsiderable thieckness of the alveolar proeess for the
nourishment of the peridental membrane and support and pro-
teetion of the gum tissne—small narrow jaws oceur with appar-
ently high vaults; long, slender and thin alveolar processes,
which are not used in mastication with sufficient foree to earry
the blood for the nourishment of the tissues. The teeth are
changing their shape, eansing the roots to ecome closer together,
and thus lessening the avea of the alveolar process.

That the jaws of man are growing smaller is easily demon-
strated. Scientists elaim two types of heads as a starting point
in the study of head and face deviations, the brachyeephalie
(round) head of the Tentonie race and the dolichocephalie
(long, narrow) head of the negro. These two primitive types
of lieads possess two distinet types of jaws. The hrachyveephalie
head has a large round dental areh; the jaws and dental arches
may or may not protrude, while the dolichocephalic head has
large, long, ]'n*ntl-'utling jaws and dental arches. The normal nat-
ural tendeney in the evolution of man is to eventually (owing to
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admixture of races and environment) harmomze these two types
and produce a mesaticephalic (medium) head, face and jaws.
The frontal development of the brain in phyvlogeny is gradually
ecausing the skull bones to project forward. Owing to disnse in
ontogeny the jaws are growing smaller and receding.

While these changes are gradually going on normally, cer-
tain factors are brought to bear upon the mother and child which
inerease or diminish the nutrition of the child and bring ahout
arrest or exeessive development of the face, jaws and teeth.
These factors are an unstable nervous system ' either in parent

e

or elnld or both.

Fig. 1. —ILLUSTRATES THE PRIaITIVE HEAD wiTH A RECEDING FOREHEAD AXD PROTRUD-
I¥G FACE AND Jaw. THE SEcoxND [LLUSTRATION BHOWS AN ADVANCE IN EvoLu-
TION WITH THE HEAD, FACE AXD Jaws 0N A PERPENDICULAE LaNE, WHILE THE
THIED SHows A RECESS1oN oF THE Pack axp Jaws.

That these views can be verified arve easy of demonstration.
Drop a perpendicular line (Fig. 1) from the supraorbital ridge
below the lower jaw. It will be found that in most of the prim-
itive races the jaws will protrude outside the line and the fore-
head will remain inside the line. As a human face has advanced
in its phylogeny, the reverse has taken place.

Thus an examination of ten thousand people in the streets of
London revealed the fact that in only four and thirteen one-hun-
dredths per eent of people examined did the jaws extend outside
the perpendicular line; twelve and eighty-seven one-hundredths
per eent on the line, and eighty-three per cent inside the line.
In an examination of three thousand English:school children
(about ten years of age) ninety-three per cent possessed jaws

! Talbot: Developmental Pathology: A Study in Degenerative Evolution.
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inside the perpendicular line; six per cent on the line and one
per cent outside the line. An examination of eight thousand
people of Boston showed six per cent of jaws extending beyond
the perpendicular line; fourteen per cent on the line and eighty
per ecent inside the line. The examination of the people of Bos
ton was made becanse they more nearly represent those of Eng-
land in this eountry in nationality, environment and inflnence
of marriage and disease. It has required more than one thou-
sand yvears to bring about these results. A more vivid illustra-
tion of this change and one that can be easily understood hy
the reader 1s that which has taken place in the negro in the more
settled parts of Ameriea in two hundred and fifty years.

An examination of the lowest negro type in Mississippl was
made for me by Dr. William Ernest Walker of New Orleans.
His examinations of three hundred and fifty-seven showed the
facial angle protruded beyvond the perpendicular line in ninety-
seven and five-tenths per eent of jaws, while two and five-tenths
per eent of jaws examined were on the line. An examination by
Dr. Arthur R. Dray of six hundred and eighty-six negroes in
Philadelphia, eighty-three and fifty-seven one-hundredths were
found outside the perpendicular line, fifteen and ninety-five one-
hundredths on the line and fortyv-two one-hundredths inside the
line. An examination of one thousand and eighty-five in Chi-
cago, fifty-one and six one-hundredths per cent protruded ; thir-
ty-one and eight-tenths were on the line and sixteen and six-
tenths per cent were ingide the line. An examination of one
thousand negroes in Boston by Dr. Eugene F. O’Neill showed
forty-five and four-tenths per cent outside the line; thirty-nine
and five-tenths per eent on the line and fifteen and one-tenth per
cent inside the line. It will be seen, therefore, that in Northern
and in old negro families, from race admixture and environment,
there is less protrusion and more recession than in the Southern
pure negroes.  Arrest of the bones of the face is as eommon in
old negro families in the North as among the Cancasie races.

To further substantiate this elaim a eomparison of the meas-
urement from the outside of the first molars of the upper jaws
of modern races with ancient skulls and ancient races may be
here given. KExaminations made by the late Dr. Mummery, in
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1860, of ancient British skulls measured 2.12 inches, maximum
2.62 inches, with an average of 2.37 inches. The modern Eng-
lish jaws measure minimum 1.88 inches, maximum 2.44 inches
with an average of 2.19 inches. The jaws of people living in
America measure minimum 1.75 inches, maximum 2.52 inches
with an average of 2.14 inches. The difference between the an-
cient Roman soldiers and modern Romans is the same as that of
the English.* The lateral measurements of the pure negro as
found in Mississippi are minimum 2.25 inches, maximum 2.75
inches, with an average of 2.51 inches, The lateral diameter of
modern negroes varies considerably owing to nenrasthenia in
the parents and disease in the child. Some jaws measure as low
as 1.7 inches. The jaws of modern negroes residing in Boston
for many generations are not unlike those of the native whites.

A further demonstration that the jaws are becoming smaller
is shown by the disappearance of the third molar, or the irreg-
ularties resultant on its eruption heeanse of want of room, or
its eruption with pain for like reason. In the primitive raees
it is large and well developed.

Dr, Charles Ward says a ‘“point in which the jaws of aborig-
inal tribes, are, as a rule, superior to those of civilized races 1s
in the proportion of the horizontal ramus. As pointed out by
Harrison Allen, the alveolar and inferior border of the jaw tend
to parallelism in savages, while in civilized races the symphysial
height is usnally greater than the height in the vicinity of the
molars., This may be dune to gradual degeneration of the
platysma myoides musele. Of the significanee of the ‘ante-
gonium’ or ‘pregonium’ of the same author I am uneertain,
but ineline to the belief that it 1s a ‘stigma of degeneration.’
Finally, an as vet incompleted study of the relative proportion
of jaw to skull has eonvineed me that the jaws of savages are not
only proportionately but actually heavier than our own, and
that the ‘eranio-mandibular index,” as I term it, which 1s the
ratio between the weight of jaw and weight of eraninm, rises
steadily as we deseend from semi-civilized to barbarous and
savage tribes.”

““Thus, while the white males examined gave an index (pro-

8 Talbot: Irregularitics of the Teeth.
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portion of jaw to skull) of 11.8, the male Australians presented
an index of 15.4.

“ Absolute size of the lower jaw is greater in savages: Of
nine aborigines, ineluding seven North American Indians, one
Afriean and one American negro, six Malavs and five Austral-
1ans, all with beautifully perfeet teeth, the mean weight of the
jaw was 1024 grams. Of eighteen white males the mean weight
of the jaw was only 83.4 erams. Yet the weight of the skull was
nearly alike in both elasses, being 690.9 grams for the aborigines
as against 6805 for the whites, The weight of the lower jaw
compared with that of the eraninm, or the eranio-mandibular
Index i1s 15.6 for aboriginal men as against 12.16 for white men.
It is 46.2 for the anthropoid apes, our nearest living relatives
among mammals.”’

The change in the two extremes of heads, the brachyeephalie
and the dolichoeephalic to the mesaticephalie also produees
change in the shape of jaws in like manner. Instead of the large
round jaw of the brachveephalic and the long narrow jaw of the
dolichocephalie, a medium size jaw development also follows.



CHAPTER 1IV.
TRANSITORY STRUCTURES,!
THE ALVEOLAR PROCESS.

The alveolar processes are situated upon the superior bor-
der of the inferior maxilla and upon the inferior border of the
superior maxilla. These bones, considered a part of the maxil-
lary bones often so deseribed by anatomists, should, however, be
considered from a more careful study of their physiology and
pathology as practically distinet bones—their strueture, fune-
tions and embryology differ so completely from the structure
and funetions of the maxillary bones. The superior and infe-
rior maxille are (unlike the alveolar processes) composed of
hard, compaect hone structure. The large, powerful museles
attached to them indicate that powerful work is to be accom-
plished. When fully developed they retain their full size
through life. The alveolar processes are eomposed of soft,
spongy hone of a eancelloid strueture. As early as the eleventh
week of intranterine life, ealeification of the deciduous teeth
commences, and by the twentieth week caleific material is
abundantly deposited. Ossification is also rapidly progress-
ing about the dental follicles. At birth, the saes are nearly or
quite inelosed in their soft, bony erypts, and the erowns of the
teeth upon their outer surface are composed of enamel, which
is dense and hard. The embryvologic phases of the dental shelf
elsewhere cited® indicate this development.

The alveolar proeess, being soft and spongy, molds itself
ahout the saes containing the erowns of the teeth and about
their roots after their eruption, regardless of their position in
the jaw. While the alveolar processes have grown rapidly, they
have up to this time developed only sufficiently to cover and

! Pyorrheen Alveolaris. Paper No. 2. The International Dental Journal, April,
1896,
1 Talhot - Irn*gulﬂ_riﬁrrs of the Test |:|_, page O3,
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protect the follicles while caleifieation proceeds. When the
ecrowns have become ealeified and the roots have begun to take
in their ealeific material, absorption of the borders of the proe-
esses takes place in the order of the eruption of the teeth.
When the teeth have erupted, the alveolar proeesses develop
downward and upward with the teeth until they attain the
depth of the roots of the teeth, which extend in most instances
into the maxillary bones in the anterior part of the mouth at
least, and the upper and lower teeth rest at a point in har-
mony with the rami. The depth at whieh they penetrate the
bone differs in different mouths. This depends upon the
length of the roots and the alveolar proeess. This in turn de-
pends upon the length of the rami. The incisive fossa, the canine
eminence and the canine fossa give evidence of this externally.
These sockets are lined with extensions of the process, thus
making its upper border irregular. The erypts of the perma-
nent teeth are located at the apices of the roots of the tem-
porary teeth. The permanent teeth have large erowns which
touch each other, forming a line to the posterior part of the jaw.
These teeth, as they erupt, entirely absorb the alveolar process
which surrounded the temporary teeth, and as the new set
comes into place a new proeess is built up around them for
their support.

The proeess of absorption of the alveolar process and the
building up of new bone around the first and second set of
teeth is inflammatory. This then is the beginning of intersti-
tial gingivitis in the life of every individual. Whether this
primitive inflammation continues through life or not, will de-
pend upon the general health of the person and his ability to
keep his gums and alveolar process in a normal, healthy con-
dition after the temporary teeth have erupted.

The permanent teeth require a deeper alveolar proecess to
support their roots, which are much longer than those of the
temporary teeth. Henee the differenee in the depth of the
vault of the first and second sets of teeth.

The alveolar proeess of each superior maxilla includes the
tuberosity, and extends as far forward as the median line
of the bone, where it articulates with the process upon the
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opposite side. It is narrow in front, and graduoally enlarges
until it reaches the tuberosity, where it beeomes rounded.

The proecess is composed of two plates of bones (Fig. 2), an
outer and an inner, which are united at intervals by septa of
sancellous tissue. These form the alveoli for the reception of
the roots of the teeth. In some cases the bueeal and labial sur-
faces of the roots of healthy teeth extend nearly or quite
through the outer hony plate and are covered by the peridental
and mueous membranes only,

This plate is continnous with the facial and zygomatie sur-
faces of the maxillary bone. The inner plate is thicker and
stronger than the outer, and is fortified by the palate bones.
The external plate is irregular upon the outer surface, promi

Fig. 2. —IMAGEAM OF THE SUPERIOR MAaXILLakY Boxe wirTH THE TEETH REMOVED.

nent over the roots of the teeth, and depressed between the
roots or interspaces.

With the change in the size of jaws there is also change in
the shape of the vault and alveolar processes. When the den-
tal arches are large, measuring from 2.25 to 2.50 inches, the
vaults are low and the alveolar processes are short and thick,
not only giving stability to the teeth, but also plenty of nour-
ishment. Now that the dental arches are growing smaller, with
an average of from 1.90 to 2.00 inches, the vaults are higher in
This renders
the teeth and jaws more susceptible to trophie changes and
henece to disease. The alveolar proeess in the anterior part of
the mouth, in whieh the ineisors and euspids are situated, is
much thinner than in the posterior parts.

proportion, the alveolar processes long and thin.
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The sockets for the incisors and cuspids are conical and
much larger than any of the other single sockets. The alveolar
process is longer and thinner than at any of the other teeth,
The sockets for the bicuspids are flattened upon their anterior
and posterior surfaces, and near the apices they are frequently
bifureated. The sockets of the molars are large at the open-
ings. About the middle of their length, however, they are
divided into three smaller sockets for the reception of the roots.
In the case of the third molar the number of sockets ranges
from one large cavity to three or four of smaller size. When
disease attacks the tissues, destruetion is, therefore, more rapid
in its progress in the anterior parts of the month than in the
posterior, where the processes are thicker and more nounrish-
ment 15 required.

The septa are very thin at the margin and gradually inerease
in width to the middie of the jaw, where they become thicker,
and are finally lost in the substance of the jaw. Some septa
are thicker than others, and where two teeth are widely sepa-
rated, the width of the septa naturally corresponds to the space
between the teeth.

What is true in regard to a change in the size of the jaws is
also true in respeect to the shape of the crowns of the teeth.
While they are not growing smaller in proportion to the size of
the jaws, they are changing shapes. Onece they were quite bell-
shaped, giving considerable space hetween the roots for a thick
alveolar process, thus rendering support to the peridental and
mucous membranes, now the shape has ehanged. The proximal
surfaces are almost straight, lessening the width and thus allow-
ing only for a thin septum, with barely sufficient surface to sup-
port the tissunes without material blood and nerve supply.

The sockets are lined with a thin plate of eompact, hony
substance, extending from the outer and inner plates of the
alveolar proeess to the apex, where there are small openings
for the entrance of the nerve and blood vessels for the nour-
ishment of the teeth.

The bony plate has npon its inner surface the elastie peri-
dental membrane, which acts as a cushion for the teeth, while
it 1s surrounded by a spongy bone.
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The teeth are held firmly in their alveolar sockets by the
peridental membrane. Teeth with one conical root, and those
with two or more perpendieular roots, are retained in position
by an exaet adaptation of the tissnes. Teeth having more than
one root and those bent or irregular, receive support from all
sides by reason of their irregularity. Fig. 3 (a seetion of the
jaw of a cat) illustrates the relative position of the teeth, peri-
dental membrane and alveolar process to each other.

After the removal of the permanent teeth the alveolar
process is entirely absorbed. Fig. 4 shows how the absorption
takes place. The teeth have all been removed from the supe-
rior maxilla and the alveolar proeess has been entirely absorbed.

o et Ses S s el

FiGg. 3. —Grouxnp SEcTION oF Jaw axp TEETH 0F CAT. (ANDREWS.)
The molars on the lower jaw having been extracted, absorption
of the alveolar proeess has resulted in marked eontrast with the
anterior alveolar process, which remains intact and holds the
teeth firmly in place. It is, henece, evident from the changes
which oceur, from the first development of the teeth to their
final extraction, that the alveolar proecess exists solely to pro-
teet the teeth in their eryvpts during development and after
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eruption. After the temporary teeth are in place the alveolar
process remains unchanged (except by gradual enlargement in
harmony with the growth of the maxillary bones) until about
the sixth year, when the second set appears. The erowns of
the permanent teeth require more space than those of the tem-

Fi1G. 4. —PLasTER CASTS 0F THE SUPERIOR AND InFERIOR Jaws 1x PozirioN, ALL THE
TEETH HAvE BEEN REMOVER o THE UPPER Jaw, AxD THE MOLARS AND SECOND
BicuspPips o THE LOWER JAw. ARBRSORPTION oF THE JAws WHERE TEETH Have
Beex REMOVED WELL ADVANCED,

porary set; and the alveolar process must necessarily enlarge

to accommodate them. This enlargement of the alveolar proe-

ess is caused chiefly by formation of the erowns of the perma-
nent teeth before eruption, and to a limited extent omly by

F16. 5.—THE ANTERIOR ALVEOLAR PROCESS EXcESSIVELY DEVELOPED, CARRYING
THE TEETH TTPwAaRDS,
growth of the maxillary bones. These may cease development
at any period of the life of the individual, or continue as late
as the thirty-sixth year. As diameter of the erowns of the per-
manent teeth form a larger cirele than that of the maxillary

a
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bones, the alveolar process must necessarily inerease its diam-
eter and present large spaces between the roots of the teeth
for the development of the alveolar process.

The process is solely for retaining the teeth, and if for any
reason the dental follicles should not he present, and the tooth
should not erupt, or if it should be extracted early, the process
would not be developed at that point. In my colleetion of mod-
els are eases of arrested development of the alveolar process,
caused by the lack of bieuspid and lateral ineisor germs, and by
extraction of deeciduous and permanent teeth.

It one or more teeth were not to antagonize, the alveolar
process would extend bhevond the natural border, earrying the
teeth with it. A marked illustration of this is seen where the
molars are decaved to the gum and the roots remain. The
vasceularity of the process may he such that hypertrophy re-
sults. Excessive development of the alveolar process is fre-
quently observed by every practitioner in connection with the
anterior inferior teeth. When the artieulation is normal, ocelu-
sion of these teeth never takes place. Frequently (especially
in patients from six to twelve years of age) these teeth extend
to and ocelude with the mueons membrane of the hard palate.
Such a ease i1s illustrated in Fig. 5. This model 1s taken from
the jaw of a person thirty-seven vears of age, but this excessive
development took place between the ages of six and twelve
vears, sinee at that period the vasenlarity of the tissues is more
vigorous, and the development of the process more formative
than at any period subsequent to the development of the first
permanent teeth.

In one patient under observation the ineisors and euspids,
together with their alveolar process, are situated upon the
external surface, while the bicuspids, molars and their alveolar
process are located upon the inner border of the jaw. In an-
other patient, the alveolar process failed to cover the roots of
the bicuspids and molars upon the outer surface, the teeth hav-
ing foreed themselves into a larger cirvele through the alveolar
process by the contact of the erowns. The roots in this patient

* Dental Burgery, page 44.
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can easily be outlined by the finger through the mucous mem-
brane, the outer plate of the alveolar process barely, if at all,
covering them. Tomes® illustrates a patient of fanlty develop-
ment of the outer plate of the alveolar process, exposing the
crown of the temporary teeth. This oecenrred in a hydro-
cephalie. T have a number of models showing the anterior alve-
olar proeess projecting bevond the normal position through the
forward movement of the molars, This may be due to a nat-
ural movement of the molars forward, or the proecess may be
foreed forward by the amproper oeclusion of the jaws. The
teeth are moved from one position to another simply by the
foree eonsequent upon absorption and deposition of bone. This
18 noticeable in the spaces between the eentrals, when the alve-
olar process develops to a larger cirele than is neecessary to
accommodate the teeth. The alveolar processes are influenced
in one direetion or the other by the pressure of articulation.
This results from inharmonions development of the jaws. The
teeth mav ecome together in such a manner as to throw the
alveolar processes either to the right or the left, thus produe-
ing a full, round arch upon one side of the jaws, and a perfectly
flat or straight arch upon the other. Oeeasionally both upper
and lower alveolar processes are carried forward in the same
manner. The alveolar proeess upon the lower jaw is more
liable to be found upon the inner border of the jaw than is the
upper alveolar process, as the inferior maxilla is larger and
more dense than the superior, and when the teeth are onece in
position upon the lower jaw they are not so liable to subse-
gquent change. Owing to this the teeth of the superior maxilla
do not form so great a cirele. This eanses the teeth upon the
sides of the jaw to confliet, and the lower teeth and alveolar
processes to be earried in, while the anterior teeth of the lower
jaw are held inside of the superior anterior teeth, thus carry-
ing the alveolar processes inward.

The teeth are continually ehanging their positions in the
mouth. This is as often beneficial as it is detrimental. That
the teeth may perform their full funetion, they should not only
remain firmly in the alveolar process, but they should also
antagonize properlv. The teeth may be compared to the bricks
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in an arch. Remove a brick and the arch falls to pieeces. 1t is
frequently found that the teeth do not articulate properly; by
a slight movement, or by eutting away the grinding surfaces, a
better articulation may be seecured. When this operation is per-
formed, the teeth move 1n their sockets by absorption and depo-
sition of bone, demonstrating the faet that the process changes
in shape and substance. Ziegler' says absence of funetional use
1s a frequent canse of premature lacunar absorption of the
bone. This form of atrophy from disuse oceurs not only when
a limb or a part of a limb is deprived of its normal aetivity,
but also when portions of a single bone eease to perform their
funetion of support, and finally, like all the hones of the body, as
age advances, normal or physiologic absorption takes place,
while the teeth are still in the jaws. Unlike other bones of the

Fi6. 6.—HYPERTROFHY OF THE KXTIRE ALVEOLAR PROCESS.

body, however, the absorption of the alveolus progresses to a
greater extent because of the unstable condition of the strue-
tures.

From what has already been said of the vasenlarity of the
alveolar process, it is evident that hypertrophy of the tissue may
ensue from an unbalanced nervouns system and from simple irri-
tation of varying degree. This unbalanced nervous syvstem may
act directly upon the pituitary body, produecing hypophyscal
disorders which in turn affeet the growth of the jaws and alve-

1 A Teoxt-Book of Speecial Pathologieal Anatomy, page 145,
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olar process. The irritation eonsequent upon the eruption of
the teeth, together with the exeessive blood supply, are both
primal causes of overbuilding of tissue, i. e., hyperplasia,

The ragged roots of the temporary teeth, produced by ab-
sorption of the gases from the putrescent pulps, and the pres-
sure of the permanent crowns against the tissunes, produece suf-
ficient stimulation to exeite physiologieal aetion. Tissue-build-
ing generally is seen in conneetion with all the teeth, and the
process becomes unnaturally thick, the teeth frequently are
carried in one direction and another; cementosis of the roots
of the teeth and hypertrophy of the process result.

In cases of hvpertrophy of the alveolar proeess, enlarge-
ment is assoeiated with the imner plate of the alveolar process.
In patients coming under my observation the inner plate in

Fig. V. —HYPERTROFPHY OF THE ALVEOLAR PROCESS AROUND THE LEPT
Svrerlor MoLag TEETH.

most is the part of the alveolar process affected (Flig. 6 case).
The outer plate, although guite irregular from the arrange-
ment of the teeth, is usually normal in thickness. This dis-
parity in the two plates of the alveolar process is due to the
faet that the inner plate of the alveolar process possesses a
large blood supply, the posterior or descending palatine arter-
1es furnishing the ossific material. T have observed but few
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patients where hypertrophy has extended to and ineluded the
outer plate. When the outer plate becomes involved the alve-
olar process assumes a very thick condition. Oeceasionally
hypertrophy will affeet one side only or one distinet loeality
(Fig. 7). In this patient the enlargement is upon the ieft side
and extends from the first bienspid posterior to and inecluding
the maxillary tuberosity. Instead of the foree being directed
inward, as is generally the ease, the process is foreed outward
and backward. This enlargement oceurred previously to the
development of the second and third molars. The alveolar
process extends downward and oceludes with the teeth upon
the lower jaw, thus preventing the molars from erupting.

The eanses which produce hypertrophy of the alveolar proe-
pss are those due to an unstable nervous svstem. This subject
is disenssed in my work on *‘ Developmental Pathology : A Study
in Degenerative Evolution.”’

(Late researches have shown that the hypophysis and its
disorders have muech to do with arrest and exeessive develop-
ment of the body as a whole or of particular organs or strue-
tures of the body. The author many vears ago called the atten-
tion of the profession to the faet that an unstable nervous sys-
tem of the parent or disease in the child after birth produced
excessive or arrest of development of the tissues. It is possible
that the unstable nervous svstem of the parent or the diseases
of the child aet first npon the pituitary body, which in turn
acts upon the tissues themselves or that they both act together.)



CHAPTER V.
THE ALVEOLAR PROCESS UNDER THE MICROSCOPE.

Under the mieroscope, two systems of Haversian canals are
gseen in the alveolar process. Kolliker' deseribes these as fol-
lows:

“The Haversian eanals are of two kinds. One with the
regular lamelle system surrounding it, and the other, the so-
called Volkmann’s canals, containing the perforating vessels
from Von Ebner, which have no surrounding lamelle, but sim-

Fi16. 8.—SEcTION oF BONE SHowixG Broop VESSELS oF VoX EpNER ( ROLLIKER).

ply penetrate through the layers of hone. Volkmann’s canals
are present in all tubular bones in old and young. While espe-
eially present in the outer basal lamelle, they oceur also in the
interstitial leaflets and in the inner chief lamelle as well as in
the periosteal layers of the skull bone. Here their number is
very variable (Fig. 8). They run partly transversely or
obliquely, and also partly longitudinally, through the lamelle.

! Handbuch der Gewehelehre, page 272
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Many of these canals open in the outer or inner surfaces of the
substantia (compaet substance), and also here and there in the
Haversian eanals, and form altogether unsgually a wide-meshed
irregular network. In their strueture they are sometimes
smooth and sometimes furnished with dilatations and angles
projecting in and out in profile. The widest has a diameter of
100 micrometers or more, and the narrowest not more than 10
or 20 mierometers, and there are still narrower ones which are
altogether obliterated, appearing like rings or cireular-formed

Fia, . —2ecTioN oF BoNg (H1GHER MAGNIFICATION) SHOWING
Broop VESSELS oF Vox EBNER.

structures without any lumen, or like those far from rare oblit-
erated true Haversian eanals first deseribed by Tomes and
de Morgan. The contents of the Volkmann ecanals are the same
as the Haversian eanals.”

Fig. 8 is a cross seetion of the medulla of a caleified human
humerus slightly changed. The outer lamelle contains a large
number of Volkmann’s canals running longitudinally and trans-
versely and extending through the outer plate of bone into the
periostenm. Fig. 9, the eross seetion of the seetion seen in
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Fig. 8 shows these canals more highly magnified. The Haver-
sian canals are large round spaces (Fig. 10), containing a sin-
gle artery and vein. The fine hair-like spaces running from
these large spaces are the canalieuli. The dark spots eirenlat-
ing each Haversian canal are the lacunm®. The canaliculi run
from one lacuna® to another or into a Haversian canal or theyv
anastomose with each other. The rings of bhone about each
Haversian eanal are ealled lamellie. The lacun® seem to he
about uniformly distributed throughout the bone. The spaces

Fra. 10.—TRANSVERSE SBECTION OoF THE DisarHYS1s oF THE HUMERUS
MagxiFien 350 TIMES,
A, Haversianw CaxNaL, DARK SPACES, LACUNAR.
HAIR-LIEE SPACES, CANALICULIL.
Fig, 11 —LoNGiTeMyAL SEcTIoN oF BoxNeE MasxiFiep 100 TIMES.

between the lacunm and eanaliculi are filled with lime salts.

A longitudinal seetion of hone (Fig. 11) is similar in appear-
ance to the eross section. Instead of the lacun@ being arranged
in rows around the Haversian eanals they are parallel. Tt will
be noticed that the Haversian eanals run in different directions
and eommunicate with each other at certain intervals. The
foregoing deseription, with illustrations from Kolliker, is essen-
tially that of the minute anatomy of the alveolar proecess.
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THE GUMS, PERIOSTEUM, MUCOUS AND PERIDENTAL MEMBRANES
UNDER THE MICROSCOPE.

GUMS AND MUCOUS MEMEBERANE.

The tooth, according to Minot," is a papilla which projeets
into the epidermis, and ossifying in a particular way, changes
into ivory around the soft core or pulp. To the papilla the epi-
dermis adds a layer of enamel. The tooth proper unites with
a small plate of dermal bone at its base. By a modification on
the jaw, the epidermis first grows into the dermis, and then
the dermal tooth papilla is developed. The teeth were primi-
tively organs of the skin and widely developed over the sur-
faces of the body. As the mucous membrane is practically a
econtinuation of the skin, it, in accordance with the law of indi-
viduation, became specialized and lost some of the funections
of the skin while developing the others to greater perfeetion.

The mueous membrane lines the eavity of the mouth, the
nose, and extends through the larvnx into the lungs and through
the wsophagus into the stomach. Tt covers the tongue, jaws,
alveolar process, dipping down between the necks of the teeth
and the alveolar process as far as the peridental membrane,
leaving a free space between the membrane and the teeth
through its entire length.

It consists of two lavers (Fig. 12), the epithelium (A) and
corinm (B), separated by the basement membrane (C). The
epithelium is composed of the epithelial eells: First, one row of
columnar cells (D) sitnated upon the basement membrane (C);
second, two rows of six-sided prickle shells (E) ; third, two rows
of six-sided cells (F); fourth, two or three rows of squamous
eells (G) ; and fifth, four or five rows of flattened dead cells (H),
which were originally the columnar cells upon the basement

* Embryology, page 481.
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membrane. The yvoung new cells are the colnmnar cells which
pass from one stage to another, changing their shapes until they
eventually become dead eells and are exfoliated from the surface
of the tissue. The basement membrane (C) is made up of fibers
running longitudinally, from papille, which allow the tuniea
propria containing blood vesszels and nerves to pass up into the
epithelium struecture.

FiG. 12.—DiacRaMMATIC JLLUSTRATION OF THE EPITHELIUM AND SuBMucoUvs LAYERS
oF THE Mucous MEMBRANE.

A, Epithelium. B, Corium. C, Basement Membrane. D, Columna Cells. E,
Prickle Cells. F, Six-sided Cells. G, Squamous Cells. H, Flattened Dead Cells.

The corium (B) (which lies below the basement membrane)
is composed of alveolar connective tissue, white vellow fibrous
connective tissue, musecular fibers, nerves, blood vessels and
lymphaties. It is made up of the tunica propria and the sub-
mucosa. . . -

The tuniea propria (beautifully shown in Fig. 13) consists
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of interlacing conneeting fibers interspersed with mueh elastie
fibrous tissue. This tissue penetrates the epithehal layer in the
form of cone-shaped papille, varying in length with the thick-
ness of the epithelium. This layver being the thickest at the
gum margin (K), these papille are the longest and largest at
this loeality. The fibers of the tunica propria pass gradually
into the submucous membrane (G), and from there into the peri-
osteum and peridental membrane [:"-I}; =0 that it 1= diffienlt to
determine the mucous capacity line of demarcation separating
the different struetures. The submueosa is composed of fibrous
conneective tissne of a muech less compact variety., This strue-
ture is attached to the hones through the periostemmn and peri-
dental membrane. In this strueture the glands, blood vessels,
nerves, fat eells, ete., ocenr.

The larger blood vessels (K) are found in this structure.
From these large blood vessels small eapillaries extend to the
tunica propria. It is here that inflammation commences in
interstitial gingivitis when due to loeal irritation. Numerous
veins acecompany each artery, and lyvmphaties form a network
around them. Small nerve filaments are also in this stroeture,
which pass through the tunica propria and into each papilla in
conneetion with the capillaries. The terminal nerve fibers come
in contact with the musenlar fibers, so that there is direet com-
munication by blood vessel and nerve throughout the muecons
membrane from the nose, stomach and lungs. The gum tissue
is very thick and made up of fibrous tissue running in three or
four directions, rendering 1t dense, tough and hard. The mem-
brane thus differs from the same structure in other parts of the
body. On account of these numerous fibers, this struetnre is
bound tightly to the alveolar process. The gum tissue aects as
a enshion and protection from irritation which may arise from
hard substances being taken into the mounth. As this membrane
passes and eoalesces with the membrane of the lips and cheeks,
it beecomes much thinner and less dense. In the center of the
tooth, the parallel fibers in the tunica propria are composed of
flattened faseiculi of conneetive tissne. There are three sets
of fihers—those which run vertically, those which radiate and
are fan-shaped, and those which are horizontal.



X 75. A. A. obj. Zeiss. Micro-photographs, reduced one-third.

Fig. 13 —LoxaTupixaLl SEcTioN oF ToorH AXD Gusm Tissve.  Dog.

[, Dentine. K, |-:]..i1|||p'|i.r|_'| Tizzne, O, Submueons Membrane, IS, {'JIFIi]!JIEiI"H. M,
Fihrons Tissue. V., Violent Inflammation. AA, Point of Union of Epithelial Tissue
and Peridental Membrane. RR, Space Pocket from Want of Union of the Epithelial
Fold. j
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The mueous membrane, like the alveolar process and peri-
dental membrane, i1s composed of very unstable tissue. It
changes its strueture, blood vessels and nerve system as often
as the other structures. Its blood vesszels and nerve system are
continually renewing connective tissne, periostenm and periden-
tal membrane.

A difference is noted in the strueture of the papillary layer
in man and the lower animals, sueh as the dog, the sheep and
the ealf. In man the gum tissue 1s not so thick, therefore the
papille are broader and shorter, while in the lower animals the
papille are narrow, long and more closely set together. Blood
vessels and nerves are not so numerous and close together in
man as in animals.

THE PERIOSTEUM AND PERIDENTAL MEMBRANE.

The periosteum is a fibrous tissue covering the outer surface
of the alveolus. The peridental membrane is ecomposed of simi-
lar struetures covering the roots of the teeth and hning the
inner wall of the alveolus. They are both derived from the
mesoblastie layer. For this reason there can be very little dif-
ference in the character of the strueture of each, exeept so far
as function is concerned. The periosteum is made up of four
different kinds of fibers. An outer layer of coarse, white fibrous
tissne, an inner laver of fine, white fibrous tissue, elastic fibers,
and penetrating fibers (fibers of Sharpey).

The fibers of the periosteum are coarser than those of the
peridental membrane. The coarser fibers run parallel with the
alveolar process (J) over the border and extend as far as the
union of the epithelial layer (I5) and the periostenm (H), Fig.
14. (““The dental ligament,”” Black.”) The finer fibers run in
all directions and enter the alveolar process at every point. If
a section of the alveolar process treated with acids or a seetion
affected by halisteresis or osteomalacia be placed under the
microscope, the fibers are seen to retain the original shape of
the bone.

* American System of Dentistry, page 663,
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Fig. 14 —LoxGiTUumNAaL SecrioN oF TooTH, ALVEOLAR ProceEss, PERIDENTAL MeEs-
BRANE AND PERIOSTEUM. NoRMAL TiSsUE. SHEEP.

B, Dentine, C, Cementum. E, Epithelial Tissue. G, Submucons Membrane.
H, Periostenm, J, Alveolar Process. K, Capillaries. L, Haversian Canals. M,
Fibrous Tissue, AA, Point of Union of Epithelial Tissue and Peridental Membrane.
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Fig. 15.—Cross BecTIoN oF TooTH, ALvEOLAR PRocEssS, PERIDENTAL MEMBRANE
AND PERIOSTECM. NoRMAL Tissue. Dog.

B, Dentine. C, Cementum. D, Pulp. H, Periostenm. J, Alveolar Proecess.
K, Capillaries. M, Fibrous Tissue. U, Nerve Tissue. CT, Conneetive Tissue,
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The fibers of the periosteum, therefore, are continued
thronghout the process from the periostenm on the one side to
the peridental membrane on the other. This is also illustrated
in the mouths of persons, where (after wearing artifiecial den-
tures for a short time) heat produces absorption of the lime
salts, leaving the fibrous tissues intact.

The periosteum 1s abundantly supplied with blood vessels
which anastomose with each other and enter the alveolar proe-
ess at the Haversian canals. The plexus of blood vessels 1s much
larger proportionately in connection with the alveolar proecess
than with other bones of the body, owing to its transitory
nature.

The Iu_-riul:-nlul membrane commenees at the marein of the
epithelium at the neck of the tooth AA, Fig 14, and 18 attached
directly to the cementum. This membrane has varions fune-
tions: First, it fills the space between these two struetures,
forming a eushion for the teeth to rest upon; second, like the
alveolar process, it is present only when the teeth are present,
and therefore develops with the alveolar process when the first
teeth erupt, it is entirely lost when the temporary teeth are
shed, is restored with the eruption of the second set, and when
the permanent teeth are extracted it dizappears with the alve-
olar process completely; third, it furnishes the nourishment for
the teeth while they are in position in the jaw, and holds them
in their sockets,

The fibrous tissue, in its earliest stages comprises nearly all
or quite all of that portion of the jaw which eventually hecomes
the alveolar proeess. Caleifieation begins at the center of the
jaws and gradually eloses in upon the fibrous membrane until
it becomes the thickness of a sheet of paper. In voung persons
the membrane 1s mueh thicker than in old age, sinee, as age
advances, the osteoblasts on the one hand and the cementoblasts
on the other send out new material and each wall eloses in upon
the membrane, which becomes very thin in old age and almost
lost.

The fibers which compose this membrane extend in all diree-
tions; some crosswise penetrating the cementum, on the one
hand, and the alveolar proecess on the other. In a general way,
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sinee the fibers extend through the alveolar wall, they are more
closely adherent to the bone than to the eementum, and usually
eling to the latter when the tooth 1s removed. 1t will be observed
that these fibers do not enter the alveolar process uniformly as
elaimed by Gray® and Pierce', like tacks or nails driven regu-
larly into a board (the ‘‘fibers of Sharpey’’ Fig. 14), but vary
as to quantity in different loealities. In some localities they
penetrate in large quantities and almost surround a piece of
alveolar process, while a few fibers penetrate but a short dis-
tance. In some places, they can be traced almost through the
alveolar process. These fibers are much finer in man (Fig. 15)
than in the lower animals (Fig. 14, dog). In connection with
the fibers which pass into the alveolar proecess are numerous
blood vessels. Others run diagonally, and still others length-
wise, all making up a tissue which holds the tooth in position in
the jaw. The fibers enter the peridental membrane at all points
of the proeess, from its margin to the apex of the roots. The
elasticity of this membrane is so great that in correcting irregu-
larities a tooth may be furned from one-fourth to one-half
around without breaking the fibers. The elasticity 1s greatest
in vouth. As age advances, the membrane grows thinner and
thinner until, late in life, there is almost a hony union between
the tooth and the alveolar process, thus preventing stretehing
of the fibers. At the upper border, under the gum tissue, these
fibers extend over the edeze of the alveolar border and unite
with the fibers of the periosteum on the ounter border of the
process, forming the interstitial tissue.

It absorption of the inorganie substance of the alveolar
process oceurs, the fibrous tissue retains the shape of the proe-
ess. The same results when inflammation of the peridental
membrane takes place at the gum margin or at the apex of the
root of the tooth. What was onee alveolar process is now peri-
dental membrane or fibrouns tissue.

Two kinds of struetures are present in the alveolar process
—a dense, compact, hard strocture (composed of lime salts),

¥ Anatomy.
* Ameriean System of Dentistry, page G668,
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Figa. 16.—Cross SecTioN ofF ToorH, ALVEOLAR ProcESS aAND PERIDENTAL MEMBRANE.
IJecTED BrooDp VESSELS. NorwMAL. Dog.

B, Dentine. C, Cementum. I, Peridental Membrane. J, Alveolar Process. K,
Capillaries. L, Haversian Canals,
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Fig. 17.—Cross Seerioy of ToorH, ALVEOLAR PrRoCESS AND PERIDENTAL MEMBRANE.
IxJEcTED Broon VESSELS. NOEMAL, Dog.

B, Dentine, €, Cementum. I, Peridental Membrane, J, Alveolar Process. K,
Capillaries. I, Haversian Canals.
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and a fibrous tissue; either alone will retain the shape of the
tissue.

Blood vessels permeate this membrane throughout from the
enm tissue at the neck of the tooth, through the alveolar walls
to the end of the roots. They are most abundant in vouth.
Capillary blood vessels enter the Haversian eanals through the
process and into the ecementum. Many of these blood vessels
extend the entire length from the gum margin to the apex in
straight lines and viee versa. In many of the illustrations, the
blood vessels will be seen to follow the line of the alveolar
process (g, 14). A great supply of blood vessels penetrate
the membrane through the alveolar walls. These vessels unite
and anastomose with the arteries which traverse lengthwise,
forming a complicated plexus (Fig. 16). According to some
writers the vaseular supply of the peridental membrane is situ-
ated in the center of the strueture. This has not been my expe-
rience. All of my slides, as well as those here presented, show
the blood vessels to be situated nearest the alveolar proeess. Tt
is quite natural that this should be so, sinee very little blood is
required for the nourishment of the eementum, while the larg-
est amount is required to supply the alveolar process. The sys-
tem of blood vessels situated in the peridental membrane and
showing their relation to the surrounding tissue is well shown
in the injeeted speeimen from healthy dogs (Figs. 16 and 17).
Pus pockets and abseesses are henee more liable to form near
and in the alveolar process than near the tooth strueture. When
infection takes p

ace, the produets of inflammation are carried
through the blood vessel and the foei of round eell inflammation
are located near or in the alveolar process where abscesses form.,
The vessels seen in the membrane anastomose very freely with
those at the gum margin, showing the membrane to be well
nourished in all its parts. Should one part become involved by
disease the other parts are overnourished in consequence,
These blood vessels enter the alveolar walls with the fibrons
tissue through the Haversian canals and these in turn permeate
the entire bone.  As age advanees, however, the hone becomes
more densge, and the Haversian canals beecome smaller and
(under certain conditions) eease to exist. When disease takes
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place, either at the gingivas or at the apex of the root, the sup-
ply of blood being thus ent off, the tissnes receive sufficient
nourishment through the alveolar wall. Sinee the struetures are
in a transitory state, being destroved and repaired so fre-
quently, it is evident why the blood supply is so rieh.

CALCOSPHERITES.

Small, hard bodies are frequently found in the peridental
membrane.  These are sometimes in the form of concentrie
rings of lime salts and are ealled ealecospherites, They are not
always round, but may be of any shape and vary as well in size.
They bear the same relation to the peridental membrane that
pulp stones do to the dental pulp. Black® says: ‘‘I have seen
more of them about the roots of the molars than elsewhere,
but have found them along the sides of the roots of the bieus-
pids.””  When irritation and inflammation take place in the
peridental membrane, the cementoblasts build up eement sub-
stance, just as the osteoblasts do in the alveolar process and
the odontoblasts do in the pulp ehamber. Sometimes they are
attached to the root of the tooth, producing a condition ealled
exostosis or eementosis. Thev may remain unattached, float-
ing in the fibrous tissue. These are very ecommon in connee-
tion with interstitial gingivitis.

DO GLANDS EXIST IN THE MUCOUS AND PERIDENTAL MEMBRANES?

A somewhat widespread opinion locates special glands in
the gingival tissues and the peridental membrane. This seems,
to a certain extent, to be in part due to the lack of definite
knowledge as to the etiology of interstitial gingivitis, and in
part to the fact that certain constitutional eonditions, such as
merenrial and potassinm iodid poisoning and senrvy, manifest
themselves in the gnm tissue in a way similarly to their action
in the glandular struetures of the body. Black® claims, for ex-
ample: ““That part of the gingival margin that lies in against
the neck to the tooth is of a different strneture from its other

" Periosteum and Peridental Membrane, page 94,
* American System of Dentistry, pages 955-056.
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parts. Here it is clothed with a very soft, round or polygonal
gland-like epithelium that suggests the formation of a gland,
but fails to assume the glandular structure, though it seems to
have been regarded as sueh by Serres. This—whieh T shall call
the gingival organ—emits a profusion of small rounded ecells
which are always found in the saliva (Salter) and are usnally
called mueous eorpuseles. It is well known that eertain glands
have the power of the selection and exeretion of certain poi-
sons, and in this way of eliminating them from the system, and
that if the substanee be in large amount, hvperemia, or even
inflammation, may result. Tt is also known that mercury and
potassinm iodid will produce inflammation of the free margins
of the gums, and Salter has found these cells are in ereater
abundance under these cirenmstanees; also that the eells taken
from the gingival border and submitted to chemical tests after
the person has taken potassium iodid are found to vield and
are tinged with 1odin.”’

Longitudinal seetions of the tooth, alveolus and surrounding
tissues, under the microsecope, exhibit a very peeculiar formation
of the mueous membrane at its line of union with the peridental
membrane at the neck of the tooth. Black™ (in an article beau-
tifully illustrated by Frederick Noves) seems to identify these
with the so-called glands of Serres or gingival glands (Fig. 18).
He speaks of them as glands in varions places throughout the
article; for example, “‘But little ecan now he said of the fune-
tion of the network of glands of the peridental membrane, he-
vond what is indicated by their form, location and histological
characters. With the knowledge of their position and general
charaecter, elinical observation leads to the conclusion that they
are readily disturbed by eertain drugs, notably by mereury and
iodin; and that they are often disturbed by substances poison-
ons to them floating in the blood streams. This is evidenced
by the appearance of marginal gingivitis, with soreness of the
peridental membrane. Such disturbances would not be likely
to oceur without the presence of some specialized or seeretory
tissue. . . . Tt seems to me very certain that the disease

T Dental Cosmos, February, 1800,
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which 1 have deseribed as phagedenie pericementitis has its
seat in these glands.”” Black, however, does not seem quite cer-
tain of the validity of his position, since he further remarks,
““Though definitely lobulated, this body does not seem to pos-
sess the characters of a gland, and 1 should not suppose from
an examination of its tissues that it had a glandular funetion.
It encireles but a portion of the neck of the tooth, usually only
the approximal portion, thinning away toward the bueceal and
lingual, so that in many of the lengthwise sections it may be
very small, or does not appear at all.”’

In many slides of sections from canine jaws and human,® the
same peculiar arrangement of strueture was observed, althongh
not in so marked a degree. In the immature herbivora (ealf and
lamb) these peenliar formations of strueture are well marked,
albeit less so in the earnivora, and still less 1n man.

Were glands present in this loeality it is logieal to infer that
they would become involved in mereurialism, plumbism and
senrvy, and exhibit marked inflammation with broken-down
structures in a given loeality, as at the union of the gum tissue
with the peridental! membrane. Such a ease is unknown.

The mucous membrane under the microscope appears at a
point between the teeth (and faintly =o at the inner and outer
border as shown by Black) to double npon itself. When the
tooth erupts, absorption of the gums oceurs at the highest point.
The gum tissue passing down to the neck of the tooth folds or
ecrowds upon itself between the teeth with a peeuliar eurve
downward, inward and then outward and upward. At the npper
border, about midway from the gingival margin to the neck of
the tooth, may be seen a space or pocket (never twice alike in
appearance) where the edge of the gum tissue comes in contact
with the original epithelinm. Sometimes the spaee or pocket i
closed up (Figs. 48, 49, 57). Again it remains open (Figs. 13,
37, 56, 59). Frequently this peenliar type of strueture is absent,
showing that the fold of gum tissue either has been absorbed in

_— -

® The material ohtained for making slides from man, other than the scurvy eases,
was obtained through the kindness of surgeons from jaws removed from ht‘t!lpif:rlfl
patients, as a result of disease; the surgeons placing them into aleohol or Miiller's
solution as soon as removed.
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Fra. 19, Cross SecrioN oF Toord AXD PERIDENTAL MEMBRANE.

Norman Tissve, SHEEP,
C, Cementum, I}, Dentine, [, Peridental Membrane. W, Epithelial Débris,
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Fig. 20.—Cross SEcTioN oF TooTH AND PERIDENTAL MEMBRANE.
NorMmar TISsUE. SHEEP.

C, Cementum. T, Dentine. T, Peridental Membrane. W, Epithelial Débris.
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the eruption of the tooth or did not form. This peculiar form
encireles only a portion of the neck of the tooth (aceording to
Black’s examination of the strueture in sheep). This in itself
seems to offset the glandular theory, since gingivitis almost in-
variably starts on the lingual or palatine and labial surfaces

D W e

X 560. No. 2 projector ocular. One-twelfth obj. Zeiss,

Fiag. 21.

CR0oss SECTION oF TooTH AND PERIDENTAL MEMBRANE.
NorMaL Tissve. SHEER,

C, Cementum. D, Dentine. T, Peridental Membrane, W, Epithelial Débris,

where this structure does not appear. In the slides of the senrvy
eage there does not appear the slightest evidenee of anvthing
resembling glandular strueture. Henee it wounld seem safe to
conelude that the glandular strueture does not oceur in this
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locality. It is by no means impossible that in the peeuliar epi-
thelium in this loeality, epithelial ecells undergo changes whieh
to some observers simulate glandular structure, but on histo-
logic analysis are distinguishable from it, resembling in this
the erypts of the head of the penis.

In cross sections of the peridental membrane, with a low
power may be seen dark bodies arranged along the margin of
the cementum in the peridental membrane (Fig. 19). They are
more numerous, however, near the gingival border than at the
root extremity. These bodies are more numerous and better
defined in the sheep than in the ealf, and more apparent in the
canine jaw than in the human. Under higher power (Fig. 20)
they may be distinetly demareated as epithelial cells arranged
in single rows of loops, again in double rows, again in rows of
three and sometimes in round or oblong groups, with clusters of
cells without shape or form. With a still higher magnifying
power (Fig. 21) it will be seen that these masses of cells are
polygonous, never prismatie. They hence are similar in shape
to the epithelial cells sitnated above the eolumnar eells.  They
also resemble the cells which are situated inside of the epithelial
lamina. In the larger amplification the nueleus can be readily
observed.

Black® has attempted to demonstrate that glands exist in
the structure and that the ecells last mentioned arve glands.
Black lays down as a sine qua non of a gland that there should
be an opening to the surface. Ie has made an attempt (Fig. 15)
to demonstrate such an outlet, but this figure does not show
clearly that the glands empty into the duet or have an exit at
the surface. These bodies, however, not only fail (like the
duetless glands) in this partienlar, but in more important char-
acteristies of glands. They do not have (as Robin and Magitot
remark) a columnar or prismatic eell wall. It is not diffieult
to understand how epithelial cells are seattered in different
shapes and sizes throughout the peridental membrane. Epi-

“ Dental Cosmos, Febroary, 1809, pages 112-118.
® Dental Follicle, page 116.
" Embryology, pages 581-90,
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thelial cells have the property of multiplyving and developing
in structures wherever located,”

If epithelial cells should migrate within the submueous mem-
brane and fibrous tissue, proliferation will oecur under eertain
circumstances. The tooth, according to Minot,” is a papilla
which projeets into the epidermis and, ossifying (caleifying) in
a particular way, changes into ivory around the soft core or
pulp; to the papilla the epidermis adds a layer of enamel. The
tooth proper unites with a small plate of dermal bones at its
base. By a modification in the jaws the epidermis first grows
into the dermis and then the dermal tooth papilla is developed.
The first indication of the development of tooth germs in mam-
mals is a thickening of the epithelium covering the jaw. This
thickening, which appears as a ridge during the sixth week of
embryonie life, forms on the under side of the epithelium. This
curving ridge expands into an outer portion (the outline of the
oeroove between the lip and the gum) and an inner portion,
the dental shelf which grows obliguely inward. The papille
for the milk teeth are formed on the under side of the shelf, and
it is thus possible for the shelf to continue growing toward the
lingnal side, so that the second set of germs is developed for
the permanent teeth. The end of the shelf, toward the articula-
tion of the jaws, is prolonged without retaining the direet con-
nection with the epithelinm and from this prolongation arise
the enamel organs for the three permanent molars. Wherever
a tooth-germ arises the dental shelf is loeally enlarged, and the
local enlargement constitutes an enamel organ which projeects
from the under side of the shelf. The portions of the shelf
between the enamel organs gradually break up, forming first
an irregular network, and later separate fragments™ which
may persist thronghont life and lead to various pathologieal
struetures. While the permanent germs are forming, the shelf is
solid between them, although it has assumed the reticulate
strueture between the germs of the milk teeth. In consequence
of the reticular formation, the fully developed enamel organs

e

2 Ineluding the epithelial débris of Robin and Magitot.
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have several bands or threads by which they are connected with
the dental shelf proper.

After the shelf has developed somewhat, its line of connee-
tion with the epithelinm of the gum becomes marked by a super-
ficial groove, as may been seen in the human embryo of eight
to ten weeks. This groove was formerly supposed to be the
first trace of the dental shelf, but Rose’s observations correct
the supposition. .

The second step in mammals is the formation of outgrowths
(in man ten in each jaw) from the under side of the dental shelf;
each outgrowth is the outline of an enamel organ for a milk
tooth. The outgrowth is covered toward the mesoderm by a
layer of the epidermis, while the core is filled with polygonal
cells which resemble those of the middle part of the Malpighian
layer of the skin. The outgrowths, after penetrating a short
distance, expand at the lower ends, but remain each conneeted
by a narrow neck with the overlying epidermis. The expanded
end is the enamel germ proper; it very soon assumes a tri-
angular outline, as seen in seetions, owing to the flattening of
its nnder side, and at the same time it moves somewhat toward
the lips. Meanwhile the shelf continues growing on the lingunal
side of each ingrowth to produece the enamel organs destined for
the second or permanent teeth.

At this stage it is noticed that the mesenchyma under the
flattened end of the enamel organ has become more dense, to
form the outline of the dental papilla, and is beginning to de-
velop fibrille around both the enamel germ and the papillary
outline. The fibrillar envelope is the future dental follicle,

The third step is a final differentiation of the enamel organ
and the accompanving shaping of the papilla. The enamel organ
continues growing and becomes concave on its under side so
that the mesoderm underneath acquires the shape of the papilla.
It is now that the form of the tooth is determined by the form
assumed by the papilla, which in its turn is probably deter-
mined by the growth of the enamel organ.

The follicle is merely an envelope of connective tissue in
which ean be distinguished an ounter dense and inner looser
layer; in the latter the cells are more distinet and the fibrille
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are less numerous than in the former. A rich network of capil-
lary vessels is developed in the follicle and appears in part as a
series of villous-like growth into the enamel organ. The folli-
cle develops first over the lower part of the papilla, then over
the enamel organ, the neck of which aborts and the follicle
closes over, completely separating the enamel organ from its
parent epidermis.  The enamel organ changes greatly in appear-
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Frg. 22 —SperioN THROUGH THE [NCISIVE PorTION oF THE Lower Jaw oF aN OVINE
Esmberyo, MEAsuriNGg 82 Minuian (3 13 IxcHES) 1IN LENGTH. MaGNIFIED 260
DiaMm., AFTER Drs. Cn. LEGros axp E. MagGrror.

Id, Oral Epithelium. €, Lowest Layer of Cells in the Stratum Malpighii. F,
%Eiﬁlr]inl Cord. K, Bourgeon of the SBecondary Cord. I, Follicular Wall. H, Dental
ance. The layer of eylinder ecells is well preserved over the
concave surface, but only where the epithelinm is in contact
with the dental papilla. In the neck the eells become irregular
in form. Over the econvex surface the cells become lower and
cuboidal. They ultimately atrophy and flatten out. The cells in
the center of the enamel organs undergo a peeuliar metamor-
phosis. They remain united together by a few thread-like
processes,

It is obvious from these changes in the embryo how what
Robin ealls the epithelial debris is derived from the epithelial
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cord, the follicular wall and the round bodies of lamina epithe-
lium debris. Aeceording to Ch. Robin and Magitot,"” who were
the first to deseribe these bodies, ““The phenomena of budding
commences, namely, when the epithelial cord has finished its
course, having condueted the primary enamel organ to that point
whenee its subsequent evolution will be effeeted and soon after
the formation of the secondary follicle, immediately after the
rupture of the cord of the primitive follicle.” Robin leans to
the opinion that these bodies disappear soon after they are
formed. ‘“The time of their disappearance varies, they remark,
in different species of animals. In the human embryvo the

Fig. 23.—VERTICAL TRANSVERSE SECTION THROUGH THE INCISIVE REGION OF THE
Lower Jaw oF Husmax Forrvs MeasvriNe 38 CesTiMETRES (1514 INCHES),
MagxiFiED B0 Dias., arrer Drs. O, LEcros axp E. MaGciror,

b, Bony Formation. d, Oral Epithelium. g, Enamel Organs. H, Dental Bulb.
I, Cord of the Permanent Follicle. K, Débris on the Follicalar Wall of the Primitive
Follicle and from its Cord. K, Epithelial Globule. L, Enamel Organ of the Permanent
Tooth.

remains of the cord of the primitive follicles may be found, even
after the formation of the follicles of the permanent teeth, and
it is probably during the process of eruption that these bud-
dings become atrophied; in the canine embryo the facts are
nearly the same; in the bovine and ovine embryos (ealf and
lamb) it has seemed to us that these proliferations disappear at

#8ee their Memoir on the Genesis and Development of the Dental Follicle in Jour.
de Physiologie de Brown-Sequard, 1860.
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a correspondingly earlier stage ; and we think it safe to say that,
as a general rule, the complete absorption occurs toward the
period of eruption.”

The embryvology of the dental shelf, which has been sum-
marized by Minot from Waldeyer, Kolliker, Von Ebner™ and
0. Hertwig, indieates the source of the structures which have
been mistaken by Black for the limiting walls of glands.

After the epithelial cords of the temporary and permanent
sote of teeth have been demareated from their follicles, the proe-

FiG. 24,—From THE LOwER Jaw oF Ax Ovixg Esmbervo, Macxiriep 80 TMAMETERS,
SHowIixg THE CoMPLETED DENTAL FoLLICLE AND THE SurRroUNDING TISSUES,
AFTER DR, CH. LEGROos AnD E. MaciTor.

a, Meckel’s Cartilage. b, Traces of Ossification. ¢, Lowest Layer of Epithelial

Cells. d, Oral Epithelium. F, Ameloblastie Layer. F, (Lower) External Layer of
the Enamel Organ—a continuation of the Layer of Ameloblasts. g, Stellate retieu-
lum of the Enamel Organ. 11, Bulb. I, Follicular Wall. K, Buddings from the
Cord.

ess of cell building proceeds like the proeess of cord building.
These buds, according to Charles Robin and Magitot,” are given
off at the upper border of the follicle and below the epithelinm
of the gum. ““In faect, as soon as the epithelial lamina loses its
connection with the folliele, by the rupture of the cord, the epi-

U Handbueh der Zahnheilkunde, 1890, pages 209-262.
B Loe. eit., 1860,



GUMS AND MUCOUS MEMBRANE. [

thelial eells composing it become greatly inereased in number at
the severed point. The multiplhieation of eell-elements results
in the formation of irregular buddings, whieh wander in differ-
ent directions into the deeper portions of the embryonal tissue.
These buddings vary greatly in form; sometimes they are sim-
ple eylinders, retaining their connection with the primitive

lamina by pedieles of varions lengths, and sometimes this slight

X 50, One-half-in, o). No, Oc.

FiG. 25.—Cross SecTioxn oF EprtHELIAL CoRp.  Max,

[, Peridental Membrane. W, Epithelial Débris or Cord. EQ, Endarteritis Obliterans.

connection is absorbed, thus isolating an epithelial mass.”’

This budding ocenrs at different points along the eord (Fig.
22) at the end and upon the outer surface of the follieular wall
(Figs. 23 and 24) at the point where the eord is severed from the
enamel organ. These gradually diminish as they deseend upon
its sides. Doubtless the epithelial cord remains in the periosteal
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and submucous tissue throughout life. Fig. 25 represents evi-
dent sections of epithelial cord in a man sixty-eight yvears of age,
and Fig. 26 in a dog eight years. In the photographs of the
seurvy ecases and of dogs will be seen evidences of the persist-
ence of epithelial debris late in life. The position already eited
from Robin and Magitot as to its early disappearance would
hence appear to be too strongly taken.

Robin and Magitot claim that this budding proeess oceurs at
or about the time of the rupture of the cord. Up to this period
ossification has not taken place, but then deposits of hone appear
in the fibrous tissue of the middle and onter surfaces. The bone
deposit gradually takes the form of the jaw, filling in and
eneroaching upon the fibrous tissue, forming a bony wall on the
one hand, and the erown and root of the tooth on the other.
When the tooth is ready to erupt, the erown pushes the soft tis-
sue laterally, while the root develops, forms a defined wall with
the peridental membrane between them. The epithelial debris
(to use their term) whieh before was seattered over the entire
surface of the dental folliele, is now erowded into the very nar-
row space of the peridental membrane, and owing to the position
of the debris at the upper part of the follicle, it would be nat-
ural to find most of it at the peridental membrane.

BONE BUILDING AND ABSORPTION.

Development of the alveolar process is relegated to a series
of cells situated in the fibers of the peridental membrane or
fibrous tissue, and close to the margin of the bone tissue, and
throughout the Haversian ecanals. These cells are called the
osteoblasts. They perform the funetion of building up the bone
tissue. Ewven after the alveolar proeess has developed its normal
shape, so unstable is the nervous system which presides over
these cells at this locality, that at the slightest provoecation,
either local or constitutional, they will continue their process of
construetion. Henee, the frequeney of hypertrophy of the proe-
ess, and in disease the caleification of the peridental membrane.

On the other side of the membrane, next the root surfaces,
may be seen other eells which build up and destroy the cemen-
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tum; these are ealled eementoblasts and eementoclasts.  These
are of little importance in this connection with the study of this
disease, although they are frequently present and at work when
inflammation of the membrane oceurs.

There is, however, another class of cells found in the peri

X 560. No. 2 projection oenlar. One-twelfth obj. Zeiss.

Fig. 26.—CrRoss SEcrioN EPrrHELIAL Corbp.  og.

I, Peridental Membrane. W, Epithelial Débris or Cord. 1, Nerve Tissue,

dental membrane of the ntmost importanee in this eonnection,
the osteoclasts, logated in the fibers, and in close pl'nximit}' to
the alveolar wall, and around the inner border of the Haversian

canals. The funetion of these cells 1s to tear down irregular
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bone and tooth strueture due to unstable nervous tissue, and
from the slightest irritation.

The gums, muecous membrane, alveolar process and peri-
dental membrane, owing to their transient nature, are influenced
by the slightest irritation. This influence is the result of both
constitutional and local eanses. It consists of an irritation in
the peripheral nerves whieh sets the osteoblasts and osteoclasts
at work to build up or tear down the alveolar process. This in-
fluence may be only sufficient to stimulate these eells to aetion
without inflammation. This is noticed in the advanee toward old
age, in long, lingering debility, in the development of bone, espe-
cially the tearing down and the building up of the inferior max-
illary backward. It may be noted in mild or intense inflamma-
tion of the peridental membrane, due to more acute forms of
disease, to senrvy, mercurial, lead and iodide poisoning, or to
local irritation. So sensitive are these strnetures that in nen-
roties and degenerates the slightest irritation produced in the
physiologic development of the permanent teeth is sufficient to
start the osteoblasts to building np bone strueture, thus pro-
dueing that pathologie condition ealled hypertrophy of the alve-
olar process; one of the most marked evidences of an unstable
nervous syvstem.

The breaking down of the tissues by the osteoclasts may be
induced by as slight a cause. The alveolar process being so thin
about the teeth, destruetion of the enfire walls is aceomplished
without diffieulty, and in a very short time, thus loosening the
teeth, which eventually drop out.

According to Kanfmann * the following proeesses take part
in the absorption of hone: (a) Lacunar Absorption, (b) Forma-
tion of Perforating Canals, (e) Disappearance after Prior
Absorption of Lime (Halisteresis) (Bony Waste) and Osteo-
malacia.

““By far the commonest form of bone destruetion is by
lacunar absorption. This proeess occurs not only under physio-
logie econditions, but is extraordinarily frequent in pathologie
states, e. g, in the various types of atrophy. They form on the

*Pathologische Anatomie.
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smooth, superficial surfaces of the bone deep grooves (so-ealled
Howship's lacune) in which lie smaller or greater polynuclear
eells (osteoelasts, Kolliker) whieh evidently blend together ( Fig.
27). There are no alterations of the bone substance that would
indiecate a primary line of absorption (Plummer). The con-
Huenee of these lacunae form larger eavities.

“The second form of bone absorption, which is oceasionally
met under physiologie conditions, is by means of perforating
canals (so-called Volkmann eanals). Under physiologie condi-
tions canals oeenr in varving numbers in the lamelle (general

d

FiG. 27.
a, Bone Trabeeuls. &, Tubercle with Granulation Tissue. ¢, Broken-down Tissne,

d, Blood Vessel, o, Osteoclasts. £, Fat Cells. (IKaufmann. )

lamelle) which contain vessels (perforating vessels). These are
often associated with the Haversian eanals and gradnally pass
into them, but unlike them, are surrounded with eirenlar lam-
elle.  Under pathologie conditions the coneeption of these per-
forating ecanals is somewhat widened. On the one hand
Volkmann’s eanals are spoken of when reference is made to the
vessels or vasenlar connective tissne penetrating from one
medullary space in the spongy substanee, or from one Haversian
anal in the compaet substance, to another, in such a way that a
passage is made from one part of the bone to the other; Volk-
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mann's eanalg also inelude irregular ampula-formed dilations
or eavities (Fig. 28). By confluence of these are produced cav-
ities or irregularly outlined ecanals penetrating the bone sub-
stance. These, if they empty into the medullary spaece, become
filled with eells.

FiG. 28.

a, Large Spaces Resulting from Absorption of the Trabeculwe. b, Deealeified Bone.
¢ and d, Deealeified Bone and Atrophied Trabeculs. e, Haversian Canals, (Kauf-
mAn. )

“Under much rarer conditions, especially in senile marasmie
osteomalacia and also in that oceurring in pregnancy, bone
absorption takes place after a prior abstraction of lime (haliste-
resis) and the remaining substance (bone cartilage) is then fur-
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ther dissolved, passing through a temporary fibroid stage. This
destruetion of the deealeified and interfibrillie decomposed bone
is produced as a rule without osteoelasts. The deealeified border
zones of the trabeeul®e appear with simple carmine (eoloring) or
by double stains.”

Viewing the alveolar process, including the gums, peridental
membrane and periosteum in man’s ontogeny as a whole, it will
be seen that the changes which are going on in apparently nor-
mal individuals make it an exceedingly transitory structure.

In connection with what has already been said in regard to
the transitory nature of the alveolar process, there is another
factor to be considered which makes it a doubly transitory
structure.

In man’s phylogeny, in some of the lower vertebrates '* there
is a continnous succession of teeth throughout life. In man’s
ontogeny, it would be strange if he did not retain still further
evidences of phylogenetie peculiarities in tooth development in
relation to the alveolar process.

Man and some of the lower vertebrates have only two sets of
teeth. When the first set comes into place, the alveolar proeess
builds itself up about the roots to hold the teeth in place. When
these are to be lost, a low form of inflammation sets up absorp-
tion of the bone and the teeth are lost. When the second set
erupt new hone is developed about the roots to hold the second
set in place. Should man live long enough the second set would
drop out even though he possessed a normal healthy body.
This proecess is atavistic.  With all these ehanges going on in
man's ontogeny, we again have an exeeedingly transitory strue-
ture. With the phyvlogenetic and ontogenetfie changes, man has
a doubly transitory strueture in the alveolar process. [ have
called this process of hone absorption, osteomalacia or juvenile
or genile absorption aceording to the age of the patient.™

Transitory struetures arve more easily involved in disease
than other struetures. How mueh more quickly then will a
strueture whieh is doubly transitory become involved in disease?

" Talbot. Developmental Pathology: A Study in Degenerative Evolution.

¥ Talbot. Pathogeny of Osteomalacia or Senile Atrophy. The Dental Digest,
Aungust, 1903,

¥
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Mammals (upon whom researches have been condueted by the
anthor) demonstrate they arve phylogenetically subject to this
disease and perhaps lower vertebrates, including the reptiles
under similar cirenmstances or environment.

The ALveEorLar Process as ax Exp Orcan.”—I have called the
alveolar process an end organ. My reason for doing this is that
the tooth, so far as the process and its diseases are coneerned, 18

a foreign bodyv.” The arteries, vessels of Von Ebner and espe-
cially the nerves pass through the bony proeess, in a wavy man-
ner and stop at the root of the tooth.

There are other end organs in the body, chief of which are
the kidneys, the eve and the brain. Physicians claim, and
rightly, that because these are end organs they are more easily
imvolved in disease and are often the determining factors of
kidneyv lesions. Alfred C. Croftan says, ‘“‘It 18 not surprising
to find that particularly those organs that are supplied by end
arteries are chiefly involved, for in them vaseular disturbances
must first produce nutritional derangement. Chief among the
organs supplied by end arteries are, precisely, the kidneys, the
retina and the brain, and T think this explains the frequent in-
volvement of the kidnevs, eves and brain in Bright's disease.
The faet that the retina and the brain are often found injured
hefore the kidnevs, that eases of Bright’s disease run their fatal
conrse occasionally with praetically no renal changes, but with
serious apoplectiform brain lesions and retinitis, bears out this
conception and constitutes a valid argnment against the eom-
mon belief that the nephritis is the primary event and the de-
termining phenomenon of the disease.”

A marked difference exists between the kidney, eve and brain
as end organs and the alveolar process as an end organ. This
difference is the important point in the study of interstitial gin-
eivitis, Knd arteries running into the kidney, eye and brain,
owing to the soft nature of these tissues, are given a chance to
expand and recover, permitting, in a measure, the blood to flow
more easily, thus prolonging the tendeney to disease, or allow-

—_— SR

® Endarteritis Obliteranz. The Dental Digest, October, 1903,

® Imterstitial Gingivitis or So-ealled Pyorrhea Alveolaris. The Dental Sum-
mary, 1903,
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ing the tissues, under favorable conditions to recover. On the
other hand, blood vessels extending throughout the alveolar
process in a tortuous manner cannot expand, and as a result,
blood eharged with toxins and subjeet to eardio-vaseular changes
immediately sets up irritation and inflammation whieh results in
dilatation, bone absorption and arterial degeneration. These
changes, therefore, will oceur much earlier in the alveolar proe-
ess than in other end organs.

The transitory nature of the alveolar process, especially as
an end organ, makes it exeeedingly sensitive to systemie
changes and disease. The sensitiveness of this strueture to auto-
toxic states is easily demonstrated as people advanee in years.
At the fifth period of stress (about forty-five and beyond) the
exeretory organs weaken. The toxie elements of the body are
not carried off as freely as formerly. These circulate in the
blood and acemmulate in the alveolar process, setting up irrita-
tion and inflammation. Absorption of the alveolar proeess grad-
nally takes place. People enjoving apparently good health will,
as they advance in vears, note the absorption of the alveolar
process and the exposure of the roots of the teeth. How muech
more readily will absorption take place when the funetion of
any one of the eliminating organs be involved, such as eonstipa-
tion, asthma, skin affections or kidney lesions.

In addition to the alveolar process being a doubly transitory
strueture it is also an end organ, of a bony nature and the most
sensitive stroeture of the human organism, henece anv constitu-
tional disturbanee due to disease, drng poisoning or autointoxi-
cation would more quickly affect it. Sudden changes in temper-
ature from heat to cold and vice versa, where the organism is
unable to adjust itself readily, also leave their mark upon the
very susceptible tissue.

The study of interstitial gingivitis and its treatment must be
based upon the phylogeny, ontogeny and peculiar anatomy of
the struetures involved. There are no other structures in the
human body associated like the jaws, alveolar process and teeth.
The pathology, therefore, is unique in itself.

Transitory struetures in the body as well as end organs are
known to be very susceptible to disease and are, as a rule, the
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first to be involved. The alveolar proecess, being classed as a
doubly transitory structure as well as an end organ consisting
of bone, is one of the first, if not the first, structure to register

systemie changes.



CHAPTER VII.
INORGANTIC SALTS AND INTERSTITIAL GINGIVITIS,

The foods which enable the body to repair its waste, to build
up new tissue and to supply the energy, are divisible into four
classes: the inorganie substances, the fats or hydrocarbons,
and the starches and sugars, or carbohydrates, and the proteid
compounds. These divisions are, however, relative, since the
proteids may contain both hydrocarbons and earbohydrates.
The inorganie substances, sueh as water, phosphates, ehlorides,
carbonates, sulphates, ete., enter the body, as a rule, under their
own form, either alone or in eombination with other classes.
They are not oxidized or split up within the system to enter into
the ehemical formations of other eompounds, but are umted
mechanically with the proteid group. These bodies act, as a rule,
in a purely mechanieal manner. After having served their pur-
pose, they pass out of the syvstem with the exeretions, eompara-
tively unchanged in their composition. They are the only
member of the group of foods whieh are of a speecial interest in
the present researeh. The inorganie salts have not received the
attention from physiologie chemists that their importance de-
mands. They are, as a rule, found in greater or lesser quanti-
ties in all foods taken into the body, They do not serve as a
source of energy, but as the other foods are needed for the de-
velopment of the tissues, so the inorganie salts are needed for
the building of bone tissue and the repair of waste. This is ac-
ecomplished by the soluble salts in the blood. Human blood has
the following composition :

ANALYSIS OF HUMAN BLOOD {{_‘. F{"'IIMII}T}. HOWELL'S PHYSIOLOGY.

Max. WioMaN,
25 YEARS. 30 YEARS.
3T ] G S ISy =l I VL W L L
ST 1T e e i R Pl S S [ S, [ 21129 ... 17545
Proteids and Extractives. ............ 191.78 .... 157.93
Fibrin ..... B e e 2933 ... 1.1
Hematin (and iron)................. T . 6.99

1 | S N e e el et N Py P A Sl 1 Ty B 8.62
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INORGANIC SALTS OF HUMAN BLoon, 1,000 parTs (. scHMIDT).
Broop CORPUSCLES.

Broop PrLasasa,

T e il ot e b5 ] e e AT e 3.530
e M R L St R B X1l 0 D L e e
[ T L A e L M0 A, e B it 2410
R e S SR e B TS S e N o o e R
e C N R SR S L T TR e T
e e e T e AR e

Moo ) RN el i S L Y

These acids and bases exist, of course, in the plasma and the
corpuscles as salts. 1t is not possible to determine exactly how
they are combined as salts, but Schmidt suggests the following
combination :

FPROBABLE SALTS IN THE CORPUSCLE.

Fotassmmenlphale . o 0.152
Rotassmmihloride. ol st il e e o ns BT
Potasgiam Phospliate oo i in s oiossums ae ks v 2,343
o b s e e e e e e e e e 0.633
b B ] T e S S S 0.:341
aleinmyEhomphiate. ooy o s Sines it Binivbv s 0.094
Magnesiam Phosphate: ... ...l oosiiiii il (060

PROBABLE BSALTS IN THE PLASMA.

e T T RO R e S S Ry e 0.281
|60 T ) Do B 11108 1 2o R e S A S e 0.359
o ARhlpTidey o o am Bl L e R a ek o hehd
ra e nk R T g s oA L B e T L 0.271
TR T T BT ] ST01 12| R s oy g ST S S O 1.532
R AR TR L Ty 0] (R e e S S e e 1 e o 0.298
AT EEIITI. TN ORINIRGE. -con o e memmasm o e o i or s L 0.218

It will be seen that the corpusecle contains an excess of
potassium salts, and the plasma contains an exeess of sodium
salts. All parts of the blood contain salts, however.

Throughout the entire body, there is a riech supply of blood
vessels penetrating every tissue. The plasma of the blood pass-
ing by exosmosis through the walls of the eapillaries is thus
brought in immediate contact with the tissues to which it brings
nourishment and oxygen of the blood, and from which it
removes the waste produets of metabolism. Other usable prod-
uets or lymph are colleeted in small eapillary spaces, which in
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turn open into definite lymphatic vessels. These vessels unite
into larger and larger ones, which eventually pour this usable
waste produet into the great thoraeie or left lvmphatie duets, and
a second smaller right lymphatie duet. These in turn empty
into blood vessels, each upon its own side. The lvimph contains
essentially the same constituents as the blood plasma, and the
salts are found in the same proportion as in it. They are then
eliminated through the sweat glands, tonsils, mueous glands,
kidneys, large intestines and salivary glands.

The composition of the deposits in the various parts of the
body vary according to the loeality and the character of the
exereta eliminated in eonnection with them,

The chemical ecomposition of the human bile, according to
Jacobson,! is as follows:

Y e o s e T (I 1)
Sodium Glyeocholafe o s e e 9.94
EHolesterins e o e L s L 0.54
BERE aE o s e e e B e e e e .10
Sodium palmitate and sterrate.. ...... ..o o ieennen. 1.26
BIBEITINe i v o e stk L e e e R DY
GOther organic-matter . s s s O

A4S

Sodium chloride .......... )

Potassium chloride . . ......... 0.28

Sodiaam: phosphate: oo coe Seonlnn i e

Lime phitaphate: oot toe Dun s s s R

Sodinm carhonate S ety e R [

Of this analysis the solid ingredients constitute 22.5 parts per
thousand, of which two-thirds are organie and one-third inor-
ganic. The inorganic salts of the bile are in most cases returned
to the blood, where they are redistributed to the tissues. Ocea-
sionally, however, gall stones ocenr, which are composed of
(analysis H. D. Geddings *) :

I i) 1o s A e B S e 34,42

Biliaiy amaiter oo by st et s e g L S 32.182
Chnlastermm . o b b e e e e e o 54,952
Matter solublo in ether.... . orveme oo cpim i i

R s traces
Ehafphoric ackd = ol oo v i o L e traces
e traces
) T T g e e el e B S e e T traces

e

! American System of Dentistry.
# Transactions South Caroling Medieal Association, 1880,
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Seerefions of the panereatie juice (dog) by (. Sehmidt are as
follows :

T e e s e e e e e H00.76
] T R e e e S P e TR e N ey 099.24
Organicsubstanees o on L ) o
7] e e P B TR e M e T 8.80
sofinm:earbonnte -0 s i R e (.58
modimnn:ehlomide e i i he s i St 7.35
Caleium magnesium and sodium phosphate. ......... 0.53

The composition of the normal huwman panereatic juice has
not been determined completely owing to the diffieulty of obtain-
ing the seeretion. According to Zawadsky the composition of
the seeretion of a voung woman was as follows:

LTAT ) e e T R e et in 1,000 parts........... 864.05
Organie substanee ........ im 1,000 parts........... 132.51
Erotends- o o in 1000 parts: ... ... .. 92.05

Ealbes oot eI TN pate. L Sida
INORGANIC SALTS IN THE SWEAT.

““OM the morganie salts, NaCl is by far the most abundant;
it occurs in quantities varying from 2 to 3.5 parts per thousand.
The elements of the sweat which are of importance from an
excretory standpoint are water, inorganie salts and urea or re-
lated nitrogenous eompounds.”’

Inorganie salts from the faees are made up of the salts of
sodinum, potassium, caleinm, magnesium and iron. Aeecording to
Enderlin * the following represent the ecomposition of the ma-
terial matter in the fwces:

SALTSE SOLUBLE IN WATER.

Badimnephopphiates oo e e SR S Y 2.63
Sodinm chloride and sulphate. ...................... 1.37

BSALTS INSOLUBLE IN WATER,

Earthephosphabetsa s s et i e e 80.37
Hermephoaphate <020 s o Bl i e 2.09
GHlenanlEhate it e S S s T e 4.53
il e o e e e e e 7.04

Like other constituents of the lymph, the salts vary consider-
ably in proportion, according as the fluid is more or less rich in

* Gamgee, Physiologieal Chemistry of the Animal Body.
* American Text-Book of Physiology.
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water. The salts are much more abundant than the organie
zolids,

Inorganie salts in the urine consist, according to Howell,*
chiefly of ehlorides, phosphates and sulphates of the alkalies and
the alkaline earths. As a rule they arise partly from the salts
ingested with the food, whieh salts are eliminated from the blood
by the kidney in the water seeretion, and in part they are formed
in the destructive metabolism which takes place in the body,
particularly that involving the proteids. Sodium chloride oceurs
in the largest quantities (about 15 grams per day), of which the
greater part 1s derived directly from the salt taken in the food.
The phosphates ocenr in combination with Ca and Mg, but ehiefly
as acid phosphates, of Na or K. The acid reaetion of the urine
is caused by these latter. The phosphates are produeed in part
from destruetion of phosphorous-containing tissunes in the body,
but chiefly proceed from phosphates in the food. Following are
the average quantities in grams of the chief substances normally
exereted in the urine in six hours:®

VRLBL s S e e T e e o B AL NG —— TN
G e e R e L e L 7 f (R SN
Organic
e o T P 28 — 68
Bl arTeher: ok ] e e e oo R e e Ll o T
HippOrile &Eils oot s s i s s 3 — 2
BABREIIN 0o s it s s e e m e e 1.7 — 2.1
Inorganie :
sodinm: chloride . oo S S e e 1t e ]
Phosphorie acid 25— 3
Sulphurie aeid e e R
P FL Y1 e e e et R L J— 7
MApHEsInND o e e e .04
Potassium el L —— 4
AL O TN o o e T e e e .03

Urinary caleuli (elassified aceording to their prinecipal ingre-
dients), are divided into:

1. Urie stone, composed of urie acid and acid urates,

2. Oxalie stone, composed of lime oxalate.

3. Phosphorie stone, which are ecomposed of magnesium

phosphate and eerbonate with urate of ammonia.

* Landolt, Physiology.
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Kach one of these compounds is nearly in a pure state, A
stone may be composed entirely of one salt or it may be com-
posed of two, three or four, each compound forming separate
consecutive layers throngh the stone. One examination made by
Howship Dickinson ® showed eighty-nine per cent lime carbonate
and the rest lime oxalate and phosphate of lime.

The deposits upon the teeth arve derived partly from the salts
ingested with foods, which salts are eliminated from the blood in
water seeretion, and in part they are found in the waste of tissue
whieh takes place in the body.

The saliva, aceording to Schmidt, is made up of the following:

R B e e e e S o e 2 991.45
Organic material ............... R e et 2.89
Inorganie:
T o Tl Ko 11§ e e O T e 4.50
SF by v b e Lo e ol
Calei phoRphAELE: ik e s e v s 1.16
Magnesium N

1,000 00

This material floating in the saliva, together with the epithe-
lial seales and other extraneous matters, contribute to form what
is known as tartar. This material colleets npon the teeth, and
according to examinations by Stevenson consists of :

Soft tartar Hard tartar
O Tolars, on lower ineisors.
Water and organic matter.............. 21.48 17.51
Magnesium phosphate ................. 1.31 1.31
Caleinm phosphate with a litte carbon-
ate and trace of flourine. ........... 77.21 81.18

100, 00 100 .00

Water and organic matter .. ....oool ol diaciiviaai 22.07
Mapnennm: phosphater) . o il naidiahn 1.07
Erloinmphoaphate s e wrd s 67.18
LR o] i R S S R S e 8.1:
Eateiam  MonEile i = o e s i S el et e . DD

100. 00

*Renal and Urinary Affections.
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Malenfant found that salivary caleuli (loeated in Wharton’s
duet) was composed of :

Lime phosphate . ... 27
Magnesium phosphate R R e R e |
Bagic-hma phiosphate =t ol o st i e s e )
Aleohol and magrstic gexd: .o L s e, o
15 m o LUy e e 2
| T et el b Rt S et o e DR S S i o fi

100

The following are results of analysis of salivary ecaleuli by

rarious observers:

Calcium carbonate..... 81.2 | 719.4 | 80.7 | 13.9 30 15 2
Caleium phosphate. ... 4.1 a.0 4.2 | 38.2 [ 04 75
Magnesium phosphate. = ..... ] (i a.1 1

Soluble solids........... 6.2 4.8 o.1 : = 0 i
Oroanie matter ........ T 5.5 8.3 38.1 % 25 23
Water and loss......... 1.5 2.9 17 6.3

Deposits 1n the tissues in gout are made up of soda and lime
urates. In order to compare the ealeie deposits in other parts of
the hody with the so-called serumal deposits upon the teeth af-
fected with interstitial gingivitis, thousands of teeth were ob-
tained from three dental offices whieh make a practice of extraet-
ing teeth. From these one thonsand were selected at two differ-
ent times, making two thousand teeth containing deposits direct
from the tissues. These were submitted to a chemical analysis
by J. H. Salisbury, at Rush Medieal College, who reports as
follows:

““The method which T employed in analysis of caleie deposits
was as follows: The material was so selected as to be free as
possible from salivary tartar and a weighed portion was dried at
1007 C. This was then carefully ineinerated and again weighed,
and the difference ealenlated as organie matter. The residue
after incineration was divided into two portions, A and B.

““A was used for the estimation of phosphates as follows:
The ash was disselved in nitrie acid and the solution precipitated
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with ammoninm molyvhdate. The precipitate was washed, dis-
solved in ammonia precipitated by magnesia mixture and the
precipitate of ammonia magnesium phosphate, washed, dried,
ignited and weighed.

“In B, caleium and magnesinm were estimated as follows:
The ash was dissolved in hyvdrochlorie acid and the acid just
nentralized with ammonia water and sodium acetate added. Tt
was then made slightly acid with a drop of hydroehlorie acid
and preecipitated with ammoninm oxalate, The precipitate of
saleinm oxalate was filtered off, washed, econverted into ealeinm
oxide and weighed. The filtrate was made alkaline, sodium
phosphate added, and the precipitate of magnesinm-ammonium
phosphate collected, washed, dried, ignited and weighed. In
case the phosphorie acid determined in A did not saturate the
caleinm and magnesinm obtained in B, the excess of base was
ealenlated as earbonate.

“The following is the composition of the caleie deposits on
the roots of the teeth, according to analvsis of April 18, 1898

Water and organic matter.............cconvnnenee.. d2.24
Mapnesinm: Fhosphate .. .. 0w oiian b getiouns 98
L T AT T ERn s S o e s R et e St e Sk bt 6:3.08
R T AT L AUE e oo b 7 A e s o e T AT

100,00

““ Analvsis of the ecaleie deposits on the roots of the teeth
October 24, 1898, shows it to have the following composition:

HER i e s e TSR B T e e L L R e e e 448
T TELE T L s e b R O s R b 27.00
Caleinmy HOBDRBER .« .o e s e s e st et TN 72.73
Magnesinm phosphate ........c00cemenciveaiinsss 4.7

99.12

The composition of the alveolar proecess is as follows:

Organie matter: Gelatine and blood vessels.......... 33.30
Inorganie matter:
Caletom phosphate . ... cocememcdce s ininvrinss 51.04
B O 1100 1 ) i e e LB 11.30
B PV TD s Dalnhsr 11 L i e L £ N i e e 2.00
Magnesium phosphate .............0.-ciioiis 1.10
Sodium oxide and sodium chloride. ............. 1.26

100.00
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By comparing the tables of the composition of caleie deposits
upon the roots of teeth with that of the alveolar process, it will
be observed that there is very little difference. Tartar deposited
from the salivary glands and ealeie deposits upon the roots of
the teeth must not be eonfounded since there is little in econumon
between them. Tartar is the prineipal cause of local interstitial
singivitis commenecing at the gum margin, while caleie deposits
are the result of interstitial gingivitis and are always loeated
upon the root of the tooth at the point of absorption of the
alveolar process. The amount of caleie salts in the blood is very
small as compared with the amount deposited npon the roots of
the teeth and what is lost in the fluids around the teeth. The
author * has stated that the caleie deposit upon the roots of the
teeth was the absorbed alveolar proeess and not derived direet
from the blood as has been suggested.

While nearly every kind of food taken into the stomach econ-
tains inorganic salts, every exeretory organ of the body throws
out a certain amount of these salts. Some of these organs
exerete the salts in a pure state, while in others the salts are
combined with acids or fluids peculiar to that organ. These salts
differ in composition and guantity on different days, at different
hours of the same day; differ at different ages of the same per-
son and differ in persons of like age, on the same diet. No mat-
ter how eareful the chemist may be in analysis, no two results
will be exaetly alike. For this reason, in tartar and ealeie deposit
upon the roots of teeth, two different analvses of the same de-
posits are eited. It is evident that while slight differences ocenr
in the table, these are due chiefly to the character of the seere-
tions. The kidnevs and salivary glands elearly exerete most of
the waste inorecanice salts.

Sinece each exeretory organ has its part in elimination of
waste inorganice salts, it is clear that if one organ becomes tired
or diseased, other organs have an extra amount of material to
exerete. In any event, the blood becomes surcharged with waste
inorganie salts. There is a elass of patients with deformed jaws
and irregular teeth, tonsil hypertrophy, mueous membrane,
nasal bone and post-nasal spaee disorder, adenoids, arrest of the

—— e

" Endarteritis Obliferans, The Dental Digest, 1903,
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facial bones. Thev are neuroties and possess degenerate strue-
tures. This eclass comprehends those whose nervous system is
nnstable and whose physical development is a departure from
the race type. This unstable or tired condition may affect but
one exeretory organ. In most cases it affects all organs as well
as the entire body. In these patients, especially in vouth, does
hvpertrophy of the alveolar process take place and large de-
posits are observed upon the teeth. In this class may be placed
rachitie ehildren.

[norganie salts taken in food are generally utilized until the
osseous system has attained its growth. This usunally ocenrs at
ahout the twenty-sixth vear, but full growth may not be attained
until the thirtv-sixth vear. When thig period has been reached,
although the body still has the same supply of inorganie salts,
the system ean assimilate only what it needs. The remainder
becomes waste. Under sueh eonditions the blood 1 overcharged
with these salts.

A condition of the system, whieh has received too little atten-
tion, oceurs in a class of children ranging from six to eight
vears, who exerete larger quantities of inorganie salts through
the kidnevs and salivary glands. In such ecases the teeth
hecome eoated with tartar. The gums heeome inflamed from
irritation. TInterstitial gingivitis is developed in vouth. These
children may be rachitie, or border upon the disease. They are
nenroties, with degenerate structures, suffer from rachitis, rapid
deeay of the teeth and irregularities. They oeenr in Ameriean
and Furopean schools of idioey and for dependent and defective
children. From seventy-five to ninety per eent of these children
have interstitial gingivitis, ranging from simple inflammation of
the gums to absorption of the gnms and alveolar proeess with
pus exudate. Miller noticed in an examination of twenty-six
eases of rachitie ehildren under twelve vears of age that seven
manifested pronounced symptoms of interstitial gingivitis.
This was no doubt due to acenmulation of caleie salts npon the
teeth, producing irritation and absorption of the alveolar proe-
ess and contraetion of the gums.

In eases where large colleetions of tartar are deposited upon
the teeth of children there is also an exeess of exereta through
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the kidneys. Examination of urine in such cases will reveal
always from four to eight times more deposit than the normal
for the age of the patient. Defective nutrition is the result, the
bones are small, and the jaws and teeth are irregular. The teeth
decay early in life and it is with diffienlty that the decay can be
arrested. What 1s true of ehildren is also true of people at
advanced age,

After the skeleton had attained its growth (even in those
eases where no deposits were hefore observed) the blood heeame
overcharged with hime salts and the teeth became a nidus for the
deposit from the salivary glands. Tt is, therefore, elear why
deposits and inflanimation of the gums are so common after the
twenty-sixth year, and more common later in life. Defective
children and people who have obtained their growth are more
susceptible to trophie disorders of nutrition and the tissues take
on disease more readily than healthy individuals earlier in life.
When inflammation takes place in econnective tissne in all parts
of the body (especially if the blood be surcharged with inorganie
salts) deposits take place in that tissue through the eapillary
system. On the other hand, when inflammation of the connective
tissue takes place, if inorganie salts be searce in the blood, de-
posits do not take place. As is elsewhere shown,® caleie deposits
on the roots of teeth are a result of inflammation and pus infee-
tion and not the cause,

e e

* International Dental Journal, April, 1806,



CHAPTER VIIL
THEORIES OF INTERSTITIAL GINGIVITIS,

The etiology of interstitial gingivitis, according to the views
summarized previously, is divisible into local and constitutional.
While one school leans largely to the loeal etiology, another ad-
vocates as strongly the constitutional theory, and a third be-
lieves in both the constitutional and local theories as causes.
The author, from his elaborate researehes which began in 1856,
is an exponent of the latter elass. In a general way, etiology may
be divided into exeiting and predisposing.  Ktiology may also
depend upon an element dependent on the execiting ecause,
an element dependent on the eonstitution of the individual at-
tacked, and finally an element dependent on his condition
when attacked, both as regards his general system or any one
of his organs. The chief eonstitutional causes to which the
disease has been aseribed are general conditions of the
health, heredity, constitutional disorders, excessive lime salt
seeretion, meat-eating, nervous exhaustion, scorbutus and urie
acid states, as well as environment. To these may be added
drug and metal poisoning such as mereury, lead, brass,
arsenie, bromides, ete., as well as autointoxication. The loeal
causes assigned are acute inflammation of the mucous mem-
branes, ecatarrhal states, germs or fungi, irregular teeth,
lactic acid, pocket disease, hemorrhagie deposits, serumal
caleuli and uncleanliness. That all these factors exercise an
influenee is undeniable, but the enormous etiologie role which
has been assigned to some of them is the result of generalization
from too few eauses. Many of the assigned eanses could he com-
pressed into fewer etiologic influences. Thus meat-eating, the
urie acid states, arthritis or gout are too intimately connected to
be regarded as different causes, from a constitutional stand-
point. As has been already pointed out, uric aeid acts, when it
acts at all, like laetic and other acids, as a loeal irritant rather



THEORIES OF INTERSTITIAL GINGIVITIS. =5

than as the constitutional condition (as many suppose) which
underlies its production and of which it serves as an index,

Seorbutus is an expression of a nutritional disorder due very
frequently in the adult to an excess of meat or a monotony of
diet, Tt is a eonstitutional disorder, peeuliarly apt to have its
loeal expression in the gums long ere the general constitutional
symptoms are manifest. The germs and fungi etiologists, on the
other hand, tend to ignore the constitutional state behind the
loeal enlture medinm, which must be furnished before growth of
the germ or fungus can oceur. In order, therefore, to determine
whether an alleged cause be exeiting or predisposing and what
is the influence of the etiologie moment, as the nnion at one time
of the two constitutional factors already cited 1s ealled, analyvsis
is required of all the varied faetors charged with producing the
disease. The influence of heredity 1s generally left out of con-
sideration unless it be direct, which it rarely is, sinee heredity,
as has been well remarked, is usually a propheey rather than a
destiny. It hence constitutes, as a rule, a predisposition.

The chief tissues concerned in the elimination of waste prod-
ucts are the skin, the lungs and air passages, including the
mouth and nose, the kidneys, liver and intestines. Interference
with the eliminatory powers of the kidneys, liver and intestines
eauses autointoxication and ig especially apt to throw extra work
on the skin, lungs and air passages. Of this a sour-winev odor
of the breath in diabetes is an execellent illustration. What is
true of such a marked form of suboxidation, resulting in auto-
intoxication, is true of less pronounced forms. The peculiarly
foul odor of the breath and skin in faeal intoxieation indicates
that the mucous membranes of the nose, throat, month and gnms
are doing the work of elimination whieh should have been done
by the intestines. The failure of the kidney to perform its share
of eliminatory work is most apt, however, to find expression in
the skin, lungs, nose, mouth and gums.

The influence of the nervous system on the growth and
repair of any tissue is admitted by every physiologist. This
influence is entitled the trophic funetion of nerves. It is not,
however, exactly settled whether it be exerted through the
nerves themselver or secondarily through their control of the
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vaso-motor (blood vessel) svstem. Many trophie disturbaneces,
as J. Collins * remarks, are probably due to vaso-motor changes,
and it is not possible to geparate by any sharply defined line the
vaso-motor from the tropho-neuroses. At the same time, it
should be distinetly remembered that there exist tropho-neuroses
in which there are no appreciable vaso-motor ehanges as in many
cases of acromegalv and hypertrophies. On the other hand,
there are any amonnt of vaso-motor disturbanee which are by
no means trophie in character. Trophie disturbanee, which may
play a very important part at the onset of interstitial gingivitis,
is neurotie cedema due to nerve irritation. While this is most
frequent on the face, lips, tongue, pharynx, forehead and genital
organs, it also appears on the gums.  The wdema reaches its full
development in from one-half to two hours. There 12 a feeling
of stiffness and unyvieldingness, but no sensation of inflammatory
swelling. This type of trophie disorder often initiates changes
in the mueous membrane which may readily form the basis of
interstitial gingivitis. This condition may not be only due to
ordinary nervous causes, but may arise from constitutional con-
ditions, gout, ete., and toxie influences.

—_—

! Nervous Diseases, hy Dr. 1. X, Dercum.



CHAPTER IX.
URIC ACID AND INTERSTITIAL GINGIVITIS.

Urie acid was first isolated by Scheele in 1776, Tt consists of
a white spongy powder. It is devoid of taste and odor. Under
the mieroseope it is seen as rhombie tables or as elongated plates
resembling sheaves or rozettes. As deposited in the urine, it has
a more or less reddish tinge due to the presence of urinary color-
ing matter.

The nitrogenous constituents of urinary exeretion econsist
chiefly of urea or urie acid in eertain animals and other nitro-
genous urinary constituents.’

Urie acid is found abundantly in the urine of the lower ver-
tebrates, such as reptiles, birds and mammals. It would be
strange if it were not found in the fish tribe. It is more abun-
dant in birds than in reptiles. It seems to be a normal eonstit-
nent in both. Urie acid oceurs more frequently in the urine of
earniverous mammals, although frequently absent. While found
in the urine of the herbivora, the quantity is often small and
variable. Traeces of urie acid are found in the organs of these
animals sueh as the brain, heart, lungs, spleen, panereas, while
it is always found in the blood of birds. In birds, the urie acid
is partly formed from the purin bases. It would be strange,
therefore, if it did not develop in man since he has retained
many of the phylogenetic peculiarities of his precursors. In
human urine, urie acid is observed in variable amounts. It has
been observed in healthy human blood. Aecording to Hammar-
sten,' the amount of nurie acid eliminated with human urine varies
considerable but amounts on an average to 0.7 grams per day.

Hammarsten says, ““ We used to aseribe an inereasing action
upon the elimination of urie acid to proteid food, but the investi-
eations of Hirsehfeld, Rosenfeld and Orgler, Silven, Burian and
Schur and others have positively proven that a diet rich in pro-

! Hammarsten, thsinlngiml Chemistry, page 485,



bate INTERSTITIAL GINGIVITIS.

teid does not itself inerease the elimination of urie acid but only
according to the amount of nueleins or purin bodies contained
therein. The common statement that the elimination of urie aeid
is smaller with a vegetable diet than with an animal diet, when
the quantity may be two grams or more per twenty-four hours,
is explained by this.”” We would naturally expeet to find urie
acid in patients who live on a strietly vegetable diet as well as
in those who live on a meat diet, sinee urie acid is found in herbi-
vora ag well as earnivora.

The urie acid, in so far as it is produeed from nuelein bases,
15, in part, derived from the nucleins of the destroved eells of the
body and in part from the nueleing of free purin bases intro-
dueed with the food.

Belonging to the same group as urie acid are hypoxanthin,
xanthin, gunanin and adenin. These are ealled purin bodies and
are liberated during the digestion of nueleo-proteids contained
in food. It has been found that a diet of meat, especially veal,
liver, pancreas and sweetbreads containing a large amount of
nucleo-proteid, leads to an inerease in the exeretion of purin
bodies in the urine as compared with a diet of eggs, butter, milk,
fruit, vegetables, eheese and bread. The amount of urie acid ex-
ereted in new born infants 1s in exeess as compared with the
adulf.

The morbid conditions, in which the urie acid passed in the
urine is inereased, are leneoevtosis and lenkaemia. This inerease
may be attributed to the degeneration of the exeess of lencoeytes
in the blood. Certain drugs inerease the amount of urie aecid,
e. ., pilocarpin and salieylates.

Luxury and modern degeneracy are generally charged with
the production of diseases which were later found to have at-
tacked man in prehistorie periods. This has been the case with
interstitial gingivitis.

R. R. Andrews expresses the following opinion as to modes
of life: “T have been led to believe from my own experience
that this trouble exists largely in the mouths of people aceus-
tomed to Inxury—good livers, people about middle age who
over-cat and under-work.”’
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No method of living ean be regarded as a eause of interstitial
gingivitis except so far as it affects the general system, thus
producing trophic changes. There is probably a slieht differ-
ence In liability to interstitial gingivitis between people of seden-
tary habits and aetive outdoor workers, as well as between ani-
mals domesticated or in eaptivity and those whieh run at large.

It is, however, obvieus from the data of the ehapter upon
““History’' that all races and stations, regardless of time, eli-
mate, or mode of life, have suffered with the disease. Examina-
tions of animals in the American and European zoological gar-
dens show that it is not confined to any elass of animals. Dogs,
cats, horses, cows, whether housed or running at laree, suffer
with it as age advaneces.

Urie acid formation is not confined to large eaters. Spare
eaters may have considerable quantities since they may be unable
to take care of the urie acid derived from the moderate amount

of urie acid forming substances (purin bodies) in a normal diet,

To summarize then, it will be seen that the age of the patient,
the condition of his system, the character and quantity of food
eaten and eertain drugs must always be considered in relation to
the quantity of urie acid exereted.,

Since the discovery of nrie aeid in the urine by Seheele in
1776, the alleged influence of this factor was steadily advaneed
to the time of Haig, of London, the most prominent exponent of
this theory. Since his time, a better knowledge of urie acid for-
mation and its influenee upon the system has revealed the usual
exaggeration of the influence of this particular etiologic ele-
ment. Researches have shown that urie acid poisoning, in a
greater or lesser degree, is dependent upon the state of the sys-
tem, the nature and strength of the exeiting eanse. All three
play a part in the digestion, assimilation and elimination of the
purin bodies which underlie the condition of health formerly at-
tributed exelusively to urie acid.

The urie acid theory of disease having heen so strongly advo-
cated by eertain physicians, a number of dentists have applied
the same theory as a eause of interstitial gingivitis and pyor
rheea alveolaris.
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What John Fitzgerald © ealls the gingival organs, possess, as
he remarks, in common with some other tissues of the body, the
power of seleeting and exereting poisonous substances from the
blood. Some of these cause hyperemia, or even inflammation, in
their passage. Urie aeid has been found to play a part in so
many excretions that it has naturally attracted attention here.
The trend of medieal opinion has set strongly in this direction,
but of late this trend 15 ehanging.

During the past two deeades urie acid has assumed again the
prominenee in pathogeny which it onee had when ecalled sup-
pressed gout. It 1s not surpriging, therefore, to find that Reeves,
Pierce, Rhein and others claim a urie acid etiology for inter-
stitial gingivitis.  In support of thiz elaim are advanced the
results of three experiments which Pierce has had made on
tooth deposits. These deposits were examined chemieally by
Ernst Congdon, of the Drexel Institute.” The first speeimen
contained a number of needle ervstals of ealeium urate, a few
ervstals of free urie acid and crystals of caleimmm phosphate.
Destruetive distillation gave a strong ammonie reaction. The
murexid test for urie acid and its eompounds gave faint resunlts,
althongh its characteristie color was evident in several places.
The second specimen presented the same ervstals. The reaction
to the murexid test was strong and resulted in a number of
purplish-red spots. Similar results were obtained from the third
specimen.  A. B. Brubaker examined six or eight specimens
in Pierce’s presence, with like results to those obtained in the
previous examination.  In three an abundance of sodinm urate
erystals were present.

The great deficieney in the experiments thus deseribed is the
small number of cases examined and the lack of proper control
experiments. These elements have so frequently led to errors in
dental pathology that I determined npon a series of investiga-
tions in two different laboratories, whose results were reported
some years ago.' The Columbus Medieal Laboratory was se-
leeted for one series of experiments in special eases. The labora-

* The Clinieal Journal, March 1, 1800,

 International Dental Journal, Vol. XV, pages 1, 217, 501,

 Dental Cosmos, April, 1896, page 310. Journal of the American Medieal Asso-
ciation, Jannary 16, 1897,
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tory of the Northwestern University Woman's Medical School
was seleeted for the other series of experiments, to which teeth
were sent as soon as they were obtained. One hundred and fifteen
teeth were sent to the laboratory last named from three institu-
tions in Chicago which make a speeialty of extraction. These
teeth had no history other than the fact that the cases were well-
marked instances of interstitial gingivitis with plenty of calcie
deposits, and that the teeth were loose in the sockets when ex-
tracted. Of the one hundred examinations made in the Colnmbus
Medieal Laboratory, fifty were upon specimens of caleie deposits
from my patients and fifty were upon specimens obtained from
the institutions just mentioned, and were therefore without his-
tory. The tests employved were the hydrochlorie acid, the dry
distillation, and the murexid, these heing the tests recommended
by Pierce. The examinations in the Columbus Medical Labora-
tory were made by J. A. Wesener, and those in the laboratory of
the Northwestern University Woman's Medical School by J. H.
Salisbury.

Of the one hundred and fifteen examinations made at the
Northwestern University Woman’s Medieal School by the first
test, in only two eases were found the needle-shaped erystals,
and one in which there was a slight resemblance of urie-acid
erystals. By the dry distillation test, thirteen gave no reaction
from ammonia, and in seven the reaction was slight. The re-
maining eighty gave a decided reaction. By the murexid test,
four gave a slight murexid color, but remainder gave no reac-
tion, Speecial examinations was made of twelve of these teeth by
the addition of strong hyvdrochlorie acid, warming, decanting the
acid, and washing with water. These gave no reaetion by the
dry distillation for ammonia. Two gave a slight reaction by the
murexid test. In examination of the teeth of three uriec-acid
diathetic women, over forty vears of age, urie acid was not
detectible either by the murexid test or mieroscopieally. The
examinations made in the Columbns Medieal Laboratory were
still more interesting, since among them were specimens from
patients whose history eounld be obtained. Of the fifty obtained
outside, eight gave positive results from all three tests. The
other forty-two were positive by dry distillation, and negative by
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the murexid and microscopical tests. Of the fifty patients,
thirty-eight females and twelve males, thirty-two were over forty
vears of age, twelve over thirty yvears, and six over fifteen vears.

Twenty-six have urie acid to a greater or less extent, nine
suffer with indigestion, seven of which are subjeet to sick head-
ache, thirty-four have rhenmatisim. Six are English, and four of
these have the true gout; the other two have rhenmatism.

All are positive with the dry distillation test. All are nega-
tive with the murexid test. Forty-nine are negative with the
microscopical test. One shows needle-shaped erystals, but not
urie aeid. It is a singular faet that in hoth laboratories, the
eases in which there were urie acid and gouty histories gave neg-
ative results. By the dry distillation test, ont of two hundred
and fifteen eases, all but twelve cases (which have been treated
to remove nitrogenous material) responded. The twelve cases so
treated did not respond, sinee nitrogenons compounds in and
about teeth (even the saliva) burned to an ash will produce
ammonia. By the murexid test only twelve out of the two
hundred and fifteen gave a positive reaction. By the miero-
seopie examination but ten showed erystals. One of the ehemists
who made the examination is positive that they were urie acid
erystals. The other is not, since lime-phosphate erystals resem-
ble urie acid erystals too minutely to be distingnished positively.

For three vears Wesener made further examinations as to the
relative value of the three tests employed. According to his
experiments the murexid test is the most valuable, the crystal
test second, and the dry distillation third. The murexid test is
the most reliable in testing tartar for urie acid, since its red eolor
18 easily distinguished from other eolors and the test is simple in
application. The test for erystallized urie acid is very unsatis-
factory, sinee here must be dealt with a eomplex mass which not
only contains erystals of caleium phosphate (very similar to
those of urie acid) but a great mass of detritus obseuring the
erystals of urie acid. If erystals be present they by no means
settle the existence of urie acid. When the faintest quantity pos-
sible of urie acid 1s mixed with tartar from teeth and subjected

to erystallization, the results are always negative. If subjected
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to the murexid test, the results are always positive. The dry
distillation test is so inaceurate as to be unworthy conszideration.

Since these results were published, seven hundred and thirty-
five cases have been examined. These examinations were con-
dueted by Jerome H. Salisbury, now of Rush Medieal College.
The teeth proeured from institutions whieh make a speecialty of
extracting contained the dark ealeie deposit above the pus line.
By the murexid test, six ont of the three hundred gave a distinet
reaction ; eighteen showed ervstals under the microscope. The
murexid test was performed as follows: The deposit was se-
lected as earefully as possible, removed from the tooth, and
placed in a small poreelain erucible. A drop of pure nitrie acid
was added and the mixture evaporated on the water bath. When
dry, the evaporation was repeated with another drop of nitrie
acid, and the eruecible allowed to cool. When cool, the color pro-
duced by the nitrie acid was observed, and then a glass rod, wet
with ammonia water, was brought near the deposit, and any color
produced was noted. If no color was observed, the ammonia was
allowed to flow over the residue. A yellow eolor was produeced
in many cases by the nitrie acid, which was deepened by the
addition of ammonia. The mieroseopie examination was made
by seraping off the deposit and evaporating it with a drop of
hydrochlorie acid. The residue was moistened with water, and
the insoluble material placed on a shde and covered with a
cover-glass. It was examined with a No. 7 objective. Urie
acid, therefore, oceurred 1n a certain very small proportion of
cases of caleie deposit on the teeth.

Four hundred and thirty-five eases were later examined, mak-
ing in all nine hundred and fifty. Out of these four hundred
and thirty-five cases only four per cent showed urie acid by the
murexid test and eight per cent by the erystal test. Sinee the
erystal test is not so acenrate as the murexid test, it is safe to say
that six per eent was the aetual per eent of urie acid. As a
result of the different experiments, in the first two hundred and
fifteen cases five per cent urie acid was found. In the second
three hundred cases, four per eent, and in the third four hundred
and thirty-five eases, six per cent was found. In an examination
of nine hundred and fifty cases by different chemists at different
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periods, five to six per eent give positive results as to urie acid by
the chemie and mieroseopie examination. These results demon-
strate conelusively that interstitial gingivitis is not due solely to
urie aeid; that urie acid when found is merely an expression of
the urie acid diathesis and a coineidenee, sinee 1t 1s not alwavs
present in the gums and tartar of patients attacked either by
rout or the urie acid diathesis.  In the six per eent of eases there
was nothing to show that urie acid was the eause of interstitial
eingivitis, sinee the deposits were examined after the teeth had
been removed.  Any other irritation may have been the exeiting

canse. Urie acid aets, when at all, solely as a loecal irritant, like
other acids and poisons. A microscopie examination of the tis-
sues involved oceasionally reveals urie aeid ervstals. The faet,
however, that they are found in a small number of patients suf-
fering with interstitial gingivitis shows that theyv cannot be de-
pended npon as a general eanse of the disease.



CHAPTER X.
HEREDITY AND ENVIRONMENT IN INTERSTITIAL GINGIVITIS,

The relations of heredity are far more intricate than is usu-
ally assumed to be the case in the average discussion of the sub-
jeet.  The problem econsequent on impregnation is not that
involved in the mere earrying of the mixture of parents in a fully
developed form through intra-uterine life. As all vertebrate
organs pass through the same stages before definitely differen-
tiating, the later types have to gain at the expense of the earlier
and henee must receive greater energy from the direet ancestors.
The want of this energy is shown in the various defects and de-
partures from types which oecenr in the different degeneracies
and congenital defects. The tyvpes of heredity ordinarily con-
sidered are direet heredity where the individual takes after im-
mediate ancestry, and type heredity where he takes after the
type to which he belongs.

The influence of heredity in interstitial gingivitis, as in other
morbid conditions, is still a mooted question. Morbid heredity,
as I have elsewhere shown,” is practically divisible into direet
and indireet. The first is the direct inheritanee of the weakened
organism of the mother; the second is a econdition of intra-uter-
ine infeetion. Heredity further should be distinguished from
congenital states which result from the operation of germs or
toxins during a particular pregnaney wherein these pass through
the placenta to the feetus. A child may be born of a tuberculons
mother with a tendeney to tuberenlosis but may not develop it;
on the other hand the tuberele baeilli may infeet it through the
placenta so that it is born with tuberculosis.

The weakened organs of the mother (due to an unstable nerv-
ous system) may caunse the child to inherit an unstable nervous
system. This, in turn, may cause an arrested or excessive devel-
opment of the jaw and alveolar proeess in the ehild at the periods

! Talbot. Degeneracy: Its Signs, Causes and Effects.
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of stress. Under such conditions the jaw is most frequently
arrested. An arrested jaw and alveolar proeess usually mean an
irregular dental arch in whieh the teeth are so closely packed
(owing to the erowns being straight, not bell-shaped) that the
alveolar proeess is almost entirely destroved between the teeth.
To keep the gnm margins elean and in a healthy eondition in sueh
a mouth is almost impossible. The slightest inflammation, due

to irritation, of the gums, peridental membrane or alveolar proe-
ess, whether local or constitutional, will eanse its destruetion
sooner or later in the life of the individual.

Again, beeanse the alveolar proeess is a transitory strueture
as well as an end organ, and because of its thinness around the
teeth, the inheritance of a lowered vitality, both in the individual
or in the immediate strueture nnder diseussion, or both, will fur-
nish a predisposing canse for interstitial gingivitis. This is why
so many neurotie and degenerate ehildren possess irregular jaws
and teeth, and why these children early develop interstitial gin-
wivitis.” Henee heredity may well be the indireet cause of inter-
stitial gingivitis.

The reported eases of direet heredity in the pyorrheeic stage
of interstitial gingivitis may belong in one or the other of these
categories, but such a theory can hardly be considered tenable.
Researches of many able investigators have failed to demon-
strate the germ theory, loeal or inherited, in cansal relation to
interstitial gingivitis, as practiced by specialists, as we shall
see 1n Chapter X1I1. It is known, however, to every specialist
that the secondary condition of this disease (pyvorrhea alveola-
ris) ig due to germ infection. Pus germs produeing the see-
ondary stage of the disease, are loeal in nearly every mouth and
are not supposed to be inherited. Pus germs in the mouth do
not, apparently, produce the first stage of the disease (intersti-
tial gingivitis), which is simple inflammation. We eould hardly
expect to find direetly inherited germs from the mother to the
child eansing infection of the gums, peridental membrane or
alveolar proeess later in the child’s life, since there is a period
between birth and the eruption of the temporary teeth where
no alveolar process is present and no infection takes place.

:Talbot. Developmental Pathology : A Study in Degenerative Evolution.
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Transitory organs are bound to be weakened by heredity,
both in their strueture and in their resistanee to morbific germs
and agencies. These weaknesses arve especially apt to be empha-
sized during the second and third periods of stress’, when the
temporary and permanent teeth are erupting. Such weaknesses
may be the outecome of general nerve exhanstion on the part of
the parents (the mother espeecially) or of the child itself, and
they represent a changed (transformed) heredity far more eom-
monly than a direet. This heredity may be more intense than the
constitutional lack of health in the parents. On the other hand,
the influenee of intermarriaze of several healthy generations
may so offset the evil results of the defects in the parents that
the inheritanee of disease or the tendency to disease is slight,
if at all existing in the ehild. The last type of heredity, called
atavism (or “‘throw-back’’ by breeders), is more likely to work
for good than for evii, althongh disease effeets are more gener-
ally looked for. Conecerned in this latter, where the individual
throws back to immediate remote aneestors, this element of
atavism tends, through preserving the type, to offset the defeets
of immediate heredity and, indeed, often underlies the apparent
difference between children of the same parents. It likewise
prevents equal inheritance from both parents, and sometimes
favors inheritance of strength or defeet from either. It under-
lies also so-called collateral or indireet heredity and the trans-
mutation of heredity. By virtue of this atavism, a serious nerv-
ous defeet in a parent or parents might express itself only in
an inereased tendeney to disease on the part of the child’s tran-
sitory structures and end organs.

The periods of stress are times in the life of man when cer-
tain great life funetions are developing or undergoing retrogres-
sion. These periods of stress are, during development in utero,
during the first dentition, during the second dentition (often
as late as the thirteenth yvear), during puberty and adoleseence
(fourteen to twenty-five), during the elimaeterie (forty to sixty),
when uterine involution occurs in woman and prostatie involu-
tion in man, and finally, during senility (about sixty and up-
wards). These periods often constitute a eause for the produe-

——
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tion ot disease even though hereditary defeet itself be abzent
until this time when it first makes it appearance.

Another factor to be considered in this connection as compli-
cating the diagnosis of heredity in interstitial gingivitis is envi-
ronment, understanding by this term all the external conditions
that can favor the development of the disorder. Family hab-
its and surroundings are apt to be alike for every member, so
that if anything in the environment espeeciallv favors the break-
ing out of a disease in one member, the same ecause or causes
are equally likely to favor the oceurrence of the disorder in sev-
eral members or even generations of the family, and this may
zive rise to a suspicion of heredity. This consideration applies
to interstitial gingivitis, sinee the disease has been known to
develop in different members of the same family at similar
periods of life and under the same conditions.

That constitutional conditions of hereditary orvigin favor the
oeeurrence of interstitial gingivitis is nndemable, but this does
not mean that interstitial eingivitis itself is hereditaryv. They
favor its ocenrrence just as they favor any other morbid con-
dition, by lessening resistance or by preparing the way. The
interstitial gingivitis 1= only one of the many aceidents that are
thus facilitated.

So far as salivary eonerctions are to be regarded as an exeit-
ing cause, heredity may be put out of eourt, sinee these (though
varving widely in different individuals in the amount of the
deposits, and consequently in the irritation produced) are de-
pendent upon more remote constitutional or local eonditions
and have no direet eonneetion with the heredity. Thus the vari-
ous deposits attributed to lithemia or arthritie conditions (noto-
riously hereditary), are merely incidental to those conditions
and not essentially connected with their constitutional origin.
The constitutional eonditions merely happen to furnish the irri-
tant,

Loeal urie aeid poisoning® is, as [ have elsewhere shown,
occasionally associated with interstitial gingivitis. The eoexist-
ence signifies the lowered vitality of the system and antointoxi-
cation, rather than the etiolgy.

* The Dental Cosmos, 1896, page 312,
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The same is true of all the other neurotie, rachitie and degen-
erative conditions, hereditary or otherwise, that are met with,
associated with gingival inflammation. They favor the oceur-
rence of the disease by ecausing a weakened ecapacity of resist-
ance, thus predisposing to the attack of anyv irritation. The
month, resistant as it ordinarily is, is at all times open to irri-
tation and infeetion. When resistance is impaired it gives way
at its most vulnerable points, and the gingival margin beeaunse
of i1ts transitory and end organ nature is one of these points.
Interstitial gingivitis is favored or hindered, like other disor-
ders, by constitutional conditions which may or may not be in-
herited, and which bear toward it the relations only of predis-
posing and accessory causes.

To summarize, therefore, it is reasonable to suggest that
interstitial gingivitis and pyorrheea alveolaris are not inherited.

Interstitial gingivitis is the primary condition and represents
the reaction of a weakened transitory end organ to constitu-
tional or loecal irritation.

Heredity, direct and indireet, may of course weaken resist-
ance and predispose to the disease, particularly in a strueture
so transitory as the alveolar proeess, but no direet transmission
of infection is either demonstrable or even tenable.

Pyorrhea alveolaris is a secondary infeetion grafted on the
original inflammation by the ageney of loeal pyvorrhwic germs
such as are prone to invade any exposed membrane, and have
no relation whatever to heredity.



CHAPTER XI1.
DEGENERATE TISSUES IN INTERSTITIAL GINGIVITIS,

One important factor of predigposition to interstitial gingi-
vitis is degeneracy, either local or general. Three possibilities
of life await each living being. The individnal may remain
primitive and unchanged, progress toward a higher type or
retrogress to a lower type. In these three conditions, the faet-
ors underlying the stable state foree the struetures to remain
as they are; those underlying the progressive tendency make
them more elaborate, while the third tends to simplify structure.
Degeneracy is a gradual ehange of strueture by whieh the organ-
ism becomes adapted to less varied and less eomplex eonditions
of life. Tt is a reverse of development which proeeeds from the
indefinite and homogencous to the definite and heterogeneous
with a loss of explosive force due to the acquirement of inhibi-
tions or checks. In proportion to the depth of degeneraey does
it affeet the early simpler or late complicated aequisitions. The
opposite proecess of progression is a gradual change of strue-
tures by which the organism becomes adapted to more varied
and more complex conditions of life. In progression there is a
new expression of form corresponding to new perfection of
work in the animal machine. In degeneraey, there is suppres-
ston of form corresponding to eessation of work. Elaboration
of some one organ may be the necessary accompaniment of
degeneraey in all the others. On the other hand, degeneracy in
one organ may be the necessary accompaniment to elaboration
in all the other organs. During any of the periods of stress
defeets due to degeneracy are apt to appear and affect the line
of least resistance, determined by the depth of degeneracy, as
well as the variability of the struetures coneerned. This is the
reason certain individuals develop disease or hecome suseepti-
ble to disease sinee at these periods the entire organism under-
zoes change, and the organs most affeeted by degeneraey are the
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first involved. This is partienlarly true of transitory struetures
like the alveolar proecess and if, in addition to being doubly
transitory and the most sensitive strueture in the body is also
an end organ like the brain, eve and kidney. The teeth and jaws
are among the most variable struetures in the body, and they
are peenliarly apt to be affected by either general degeneracy,
which affeets the body as a whole, of local degeneracy, which
may affect one organ or strueture or part of them. Degeneracy
factors eausing nervous exhaunstion in the parents leave their
stamp on the tonicity of the child’s organs to combat disease.

Every nerve eell has two funetions, namely: sensation or
motion and growth which are dependent upon each other, that is,
if the eell be tired by excessive work along the line of sensation
or motion, growth later becomes impaired. The eell then not
only ceases to continue in strength, but beeomes self-poisoned.
Each of the organs (heart, liver, kidnevs, ete.) has its own sys-
tem of nerves (the sympathetie ganglia) which while under the
control of the spinal cord and brain, act independently. If these
nerve centers beecome tived, the organ fails to perform its fune-
tions, the general svstem becomes both poisoned and 1ll-fed, and
nervous exhaustion results. In most cases, however, the brain
and spinal cord are first exhausted. The nerves of the other
organs are thus allowed too free play, and exhaust themselves
later. This systemie nerve exhaustion partienlarly affeets the
testicle in the male and the uterus and ovaries in the female,
hence an unstable nervous system in the offspring results.
Through this, the body is imperfeetly supplied with natural
tonics (antitoxins) formed by these structures, and the general
nervous exhaustion beecomes still more complete.  All the organs
of the body are thus weakened in their funetion. Practieally
the nenrasthenie’s organs have taken on degenerative funetions
though not degenerate in structure. Through the influence of
these various nerve exhaustion ageneies, the spinal cord and
brain lose their phylogenetie gains and the neurasthenie is no
longer adjusted to environment. Sinee the reproductive organs
suffer partiecularly, ehildren, born after the nervous exhaustion
in the parents, ave more or less cheeked in development owing
to the depth of degeneraey and the influence of healthy atavism.
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They have degenerations in the strueture of their oreans whieh,
in the parents were represented by neurasthenie disorder in
funetion. As the ovaries of the neurasthenie female zenerally
exhibit prominently the effects of nervous exhaustion, the off-
spring does not retain enough vigor to pass through the normal
process of growth or should it survive, it 1s usnally affeeted by
the profound neuroses. In these instances in eonneetion with
irregular dental arches, there is always interstitial gingivitis
and pyvorrhea alveolaris,

The action of degeneracy, considered as a loeal factor of con-
stitutional origin, may be exerted to preserve embryonic con-
ditions in adult life. Such preservation may result in the break-
down of tissues which would otherwise withstand cerms, toxins
and poigong, or other canses of disease external to the tissues.
Given this condition of loeal degeneracy, a loeal predisposing
factor is added to both the exeiting causes and the eonstitu-
tional predisposing factors. So long as the teeth and transi-
tory struetures remain in the comparatively stable econdition of
primitive raeces, this factor is, to a great extent, in abeyance.
When, however, the jaw beging to evolve (grow smaller), the
degenerate types find this factor adding dangers in their phylo-
geny. In the degenerate, the struggle for existence between
organs (the brain and skull on the one hand, and the face, jaws
and teeth on the other) is not properly balanced, whenee the
dangers from these loecal states of degeneraey that in the higher
types are expressions of advanee undergone without danger.
This is exeellently illustrated in the embrvology of the mucous
membrane. This, in degenerate children, often fails so to de-
velop that the bacterieidal funetion of muens does not appear.
This hereditary feebleness of the mucons membrane is peen-
liarly apt to oceur in the nose, throat and gums, but other mu-
cous membranes are not exempt.

Miller, as elsewhere stated, found a little over thirty-three
and one-third per eent on examination of twenty-six rachitie
children under twelve vears who manifested interstitial gingi-
vitis., Conzidering that most of these manifested symptoms
of inherited congenital or acquired comstitutional defeet, such
a small proportion is rather remarkable. The fact suggests one
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of two explanations—either the children in the institution vis-
ited by Doetor Miller took better eare of their teeth and gums
than is nsual with this elass, or the cases in which pus existed

only were classed as pyvorrhea. I have examined the mouths
of deaf mutes, blind, idiotie, feeble-minded and rachitie ehildren
in the institutions in Ameriea and Europe. Interstitial gingivi-
tis was found in all its stages, from simple inflammation of the
gums to loosening of the teeth, in from twenty-five to seventy-
five per eent. In these eases not only are there constitutional
factors, but also unecleanliness of the mouth and gum tissues.
The degenerate ehildren of even the best families encountered
in office praectice usually have jaw deformities and teeth irregu-
larities as well as interstitial gingivitis. Patterson has had
under observation thirty-eight cases of well-marked pyorrhea,
thirty-three of which eo-existed with nasal eatarrh. These
cases were, no doubt, those of degenerate patients. The nasal
eatarrh was a coincidence dependent on the general deficieney
of the mucous membrane.



CHAPTER XII.
BACTERIOLOGIC RESEARCHES IN INTERSTITIAL GINGIVITIS.

The causes whieh produce interstitial gingivitis may be
divided into those producing infeetions and those producing irri-
tations from intoxication.

The infections may be divided into local and constitutional.
The constitutional infeetions are those which infeet the gums,
alveolar process and peridental membrane, through the blood,
such as tubereulosis, syphilis, securvy and similar diseases.

The loeal infeetions are those in whieh the germs infeet the
tissues direetly producing anthrax, actinomyveosis, gonorrhea,
syphilis, apthae,” dead pulps and many other diseases for whieh
no name has vet been applied.

All these diseases have constitutional svmptoms which are
associated and whieh mumst be understood in making a diagnosis,
Sinee most of these infections, whether constitutional or loeal,
are speeial diseases of the gums and alveolar process, they re-
gquire speeial constitutional treatment according to the general
symptoms as theyv arise and are therefore to be placed in a spe-
cial elass by themselves. They are not considered again in this
work.

Experiments with bacterie infection upon animals and human
to produece interstitial gingivitis have been made by Galippe,
Miller, Rhein, Carpenter and Talbot.

Galippe ® was probably among the first to make analyvtie
experimentation in the bacteriology of this disease. He elaims
that there is found in the pus of pyorrhea a parasite, resembling
in shape the Greek letter N. Injecting this into the belly of a
guinea pig, abseesses resulted, which had a speeial tendeney to
affect bone tissue. Injeetions into the space between the teeth
and gums were negative in result. Galippe regards his experi-

I Talbot. Some Bacterial and Non-bacterial Diseases. Journal of the American

Medieal Association, Febroary 10, 1912,
i Die Infectidse Arthro-Dentiire Gingivitis, 1888,
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ments as snggestions for further research, but not demon-
strative.

Miller,* after explaining his own methods, made a series of
enlture experiments on agar-agar at blood temperature. Twelve
cases of pyvorrheea in human beings, and six in dogs, were exam-
ined. He isolated twenty different bacteria from human beings,
and nine from dogs. Among the twenty kinds, staphylococeus
pyogenes aureus was found twiee, staphylococeus pyogenes
albus once, streptococcus pyogenes once. Of the other sixteen,
nine subentaneously injeeted produced no partieular reaection,
four a slight, three a severe suppuration in the subentaneous
connective tissue., . . . Among the nine species found in
dogs, staphyvlococens pyogenes albus oceurred once. Of the
other eight, two subentaneonsly injeeted cansed no reaction, and
five but slight. One caused very profuse suppuration, by whieh
large portions of skin exfoliated. . . . Mieroscopic exami-
nation of stained seetions revealed masses of different bacteria,
cocci and baeilli.  Leptothrix ocenrred infrequently, and then
onlv on the surface of the eement, and where there were miero-
scopieal eavities in it. . . . Miller sueceeded consequently
in cultivating a large number of bacteria from pyorrhea alveo-
laris whieh possessed pyvogenie properties, but was not able to
determine the constant occurrence of any one which might be
regarded as the speeific miero-organism of pyvorrhea alveolaris.
Miller remarks that it is not evident from Galippe’s ecommunica-
tion whether he found the N or B bacterinm in all eases exam-
ined, or but once.

Sudduth, after repeated examinations, arrived at the same
conclusion as Miller,

Dr. M. L. Rhein’s * investigations are here given. He says,
“The results of my investigations made at the Pediatrie Labora-
tory in New York some eleven vears ago are given here for the
first time as eorroborative evidenee that in healthy bodies it is
impossible to produce this disease. Four guinea pigs, proven
later at the antonsy to be absolutely free from any taint of dis-
ease or abnormality, were ehosen. Their food was carefully re-

* Miero-Organisms of the Human Mouth.
f Pyorrhea Alveolaris. The Ttems of Interest, June, 1910,
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duced day by day until they died at the end of ten weeks. Con-
trol pigs were kept in a eage alongside of these and fed with
the nsnal quantities of food. About the beginning of the tenth
week when the pigs were weakened from lack of food, all eight
of them were inoculated in the pericemental regions with injee-
tions of ligunid enltures developed in bouillon, from pus taken
from the pockets of pyvorrheal patients. On the third day all
evidence of the tranma produced by the injections had disap-
[l{.*:ll'wl, At no time had there been the slichtest evidence of
even a resultine gingivitis.  As stated before, the autopsies
showed all four pigs to have absolutely normal organs, althongh
they were practieally skeletons.  Of the control pigs, while three
of them showed the same immunity to infeetion, the fourth one
showed evidence of inflammation, and at the end of the fifth day
there was a distinetive serus exudate coming from the neck of
the front tooth around which the injections had been made, 1
have always regretted the faet that this pig was not killed and
an autopsy held.

““Before this time 1 had examined the mouths of many hun-
dreds of guinea pigs inocnlated by the Board of Health with
tuberculosis. Every one of these showed the most marked evi-
denee of pyorrheeal conditions. In the same manner a visit to
any sanatorium for tubereulosis cases will show on examination
of the mouths, pyorrhea alveolaris in a degree of severity
exactly conforming to the inroads which the disease has made.
A like examination of the medieal wards of any hospital eon-
taining cases of diseases of the heart, kidneys, liver, lungs, ete.,
willy if no attention has been paid to prophylaxis of the mouth,
show conditions of pyorrhea. Kven when the most strenuous
efforts in this direetion of mouth care are taken, if the form of
the malnutrition has passed to a certain stage, no care of the
mouth 1s sufficient to prevent the marked development of pyor-
rheea alveolaris.”’

The results obtained in the Columbus Memorial Laboratory
of Chicago, by W. A. Evans for the anthor, were as follows:

In order to determine whether a speeifie bacterimm existed in
the pyorrhwic stage of interstitial gingivitis in man (necessary
to constitute this stage a special disease), pus from more than
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fifty eases was examined. In all, the pus was obtained from the
eums by a platinum needle under proper methods of steriliza-
tion. The pus from some cases was smeared on a slide. This
was stained and such determination made as was possible with
this procedure. With the pus from fifteen eases, agar was inocu-
lated and placed in Petrie’s dishes, The individual colonies
were grown on gelatin, agar, bouillon, potato and blood sernm.
The results were as follows: In fifteen cases in which the
organisms were plated out, fifty-five organisms were found. In
two there was no growth. Two had but one species of germs,
two had six, one had seven, and one had fen. The germs found
are divisible into three elasses: Those usually pathogenie to
man, those exceptionally pathogenie to man, and those never
pathogenic to man. The first class was found thirty times, the
second twelve, and the third thirteen. Class third is, no doubt,
seemingly smaller than it shounld be, sinee many members of it
probably do not grow on ordinary eulture media. Of the germs
most frequent and important, staphyloeoeens pyogenes aureus
oceurred nine times, staphvlococens pyogenes albns six times,
and staphylococens pyogenes citreus once. A lanceolate diplo-
cocens, growing like pneumonoceoecus, was found six times.
Streptococens pyvogenes was found twice. Baeillus coli com-
mune was found twice. A bacillus growing like the diphtheria
baecillus ocenrred twice. This last baeillus had the appearance
of the Klebs-Loeffler bacillus. It lay on the slide like it and it
stained irregularly, Of the less important organisms, baeillus
pyoeyvaneus was found three times, mierococens tetragenus seven
times, leptothrix seven times, bacillus mesentericus twice, haeil-
lus subtilis three times. There was also present a peenliar large
club-shaped fungus somewhat resembling the degenerative
forms of actinomycosis.

Did these examinations stand alone, definite conclusions
could not be drawn from them. These, however, are admissible
sinee all observations on this subject tend in the same direction.
While, as already stated, Galippe believed that he had isolated
two baecteria capable of causing pyorrheea alveolaris, still he
failed with both to produee the disease. This failure, aceording
to the laws of Koch, is fatal to the position taken.
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M. Herzog, of the Chicago Polyelinie, on examination of
cases of interstitial gingivitis, whieh had not reached the pyvor-
rhaeie stage, had the following results: Pieees from the gum
margein whieh had been fixed and hardened 1 a formalin solu-
tion, were partly imbedded in eelloidin, partly in paraffin. The
sections were stained according to varions methods, meluding
Gramm’s, eosin (Unna’s) and alkaline methvlblue stain.  The
examination of the tissue shows an unchanged lining of stratified
squamons epithelinm, and, in the conneetive tissue below the
Former, well-marked evidenees of an inflammatory proeess. The
ronnd-cell infiltration is best marked in the deeper lavers toward
the pertostenm, while the layers of conneetive tissue fibers nearer
to the lining epithelinm show less evidences of inflammation and
are partly entirely free from any round-eell infiltration. The
infiltrating round ecells arve of the tvpe of lvmphoeytes, plasma
cells and plasma mast cells. Very large and typical mast cells
are frequently found in the neighborhood of small vessels.
Many of the vessels seen are quite tortuous, and the vaseular
supply of the conneetive tissue appears to be considerably in-
ereased bevond the normal.  Baeteria could not be demonstrated
in the inflamed areas.

M. Herzog’s examination of the interstitial gingivitis, pro-
duced by mercury in dogs, failed to reveal any bacteria. He was
of opinion that the histologie changes of inflammatory type
Found, were due to the chemotaectie influence of merenry and not
to microbie aetion,

In a paper® read before the Seetion on Stomatology of the
Ameriean Medical Association, at Columbus, Ohio, George T.
Carpenter mentioned some very interesting experiments in this
connection. By infecting a fresh wound in the gnms of rabbits
with pyorrhea and other pus he found the parts will remain
infected only from two to five days. In other rabbits a rubber
band was placed around teeth and pressed under the gums until
inflammation resulted, when the parts were infected with pyor-
rheea and pus from a cehronie uleer; pus infeetion resulted.

Like experiments were made in the human mouth on oNms

®Some Points on the Etiology, Pathology and Treatment of Persistent Pyorrhea
Alveolaris.
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which had been negleceted as well as on healthy gums, and with
similar results. His experiments tend to show that, when ani-
mals and man are healthy, the tissues resist infeetion; but when
diseased, infection results.  All vield to treatment.

On examination of pus taken from pyvorrhaea pockets pro-
ceeding from acute infeetion, two competent bacteriologists were
unable to find a miero-organism not found in pus from other
infeeted tissnes.

These results, in Carpenter’s opinion, tend to show that a
specific germ, to whieh pyorrheea alveolaris is attributable, has
not vet been found.

The disease being so prevalent among dogs, 1t oceurred to me
that they would be of great value for experimental inoenlation.
The prevalence of the disease in dogs suggests that if it were a
specifie infeetion, these must be inoculable.  Miller © had made a
few inoculations of pus as well as of the deposits around the
teeth. Slight inflammation, and, in one ease, a little suppuration
alone resulted. He afterward isolated twenty different baeteria
from the human mouth and nine from dogs. Some of the
uncommon varieties were infeetive, but without marked results.
Isolated varieties would probably not produee results that could
he attained by inoenlating animals with the fresh seeretion (pus
and other deposits) from dogs already affected with the disease.
A dog was procured from the Veterinary Hospital whose gums
and outer alveolar process were almost entirely absorbed with
pus exudate, Street dogs selected for inoculation were forty-six
in number, ranging in age from one vear to seven. They were
of all breeds and conditions. Some were well fed, others very
thin. Many had sound, healthy gums; others had slight inflam-
mation at different localities. No dog was used whose gums
and alveolar process had become infected or whose tissues were
absorbed. Two dogs were operated upon at a time. The gum
was separated from the necks of the teeth down to the alveolar
proeess and peridental membrane—one half at the eanine, the
other at the seeond pre-molar, sinee in a majority of cases the
disease began at the canine tooth, probably on account of its
prominence and-the thinness of the alveolar process. The see-

—

* Micro-Organisms of the Human Mouth, page 329,
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ond pre-molar was selected because it is the least prominent.
The seeretions about the teeth and gums of the diseased dog
were colleeted npon a platinum wire (previously sterilized) and
conveved to the injured parts. Thirty-nine healed in eight days.
[n these the gum tissues were healthy. The pus had no effeet,
The wounds healed as rapidly as any wonnds possibly could.
In seven the gums were inflamed and infection oceurred. Sup-
puration was slight in four and eonsiderable in three, The path-
ologie findings in these cases were not unlike inflammation and
infeetion in other tissues, Similar results would, no doubt, have
taken plaee if inoeulation had been performed with pus from an
abscess. The last three dogs were allowed to depart at the end
of four weeks with slight pus infeetion,

Sinee these researches were coneluded, another series of ex-
periments was undertaken upon the lines condueted by Dr.
Carpenter, extending over a period of twelve years. These ex-
periments were performed npon dogs, guinea pigs, rabbits, white
mice, and humans. One hundred and seventy-six experiments
were made. They consisted of the application of pus from
pyorrhea patients direet to healthy and diseased gums with a
view of produeing interstitial gingivitis or pyorrhea alveolaris
or hoth. Applications were made to fifty-six humans, twenty-six
had slightly inflamed gums and thirty comparatively healthy
gums. Forty-eight dogs were treated in like manner; twenty-
nine voung dogs had healthy gums and nineteen older dogs
slightly diseased gnms; thirty-two guinea pigs; eighteen rabbits
and twenty-two white mice. While a slight inflammation was
produced in a part of those cases where inflammation already
existed, no extended chronie inflammation resulted. We wonld
naturally expeet to obtain some results in the white mice since
they are of the degenerate type and very susceptible to disease
but the results were similar to those of other animals. These
experiments may later seem crude and with improved methods
better results may be obtained.

Outside of a few specific diseases of the gnms and alveolar
process some of which have already been enumerated, no one
has demonstrated that specifiec pathogenie baeterial infeetion
15 a canse of interstitial gingivitis although the mouth 15 known
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to be the breeding ground of an extensive variety of germs,
Teeth are extracted, irregular teeth are corrected, healthy gums
are injured in filling teeth and finishing fillings many times each
day but we seldom see local infeetion of the gums and alveolar
process, producing interstitial gingivitis which eomes to us every
day for treatment.

In these diseased conditions, mechanieal speecialists spend
hours on the surgieal treatment of the gums, peridental mem-
brane and alveolar proeess surrounding the tooth without first
destroyving the pus germs about the teeth, injuring the parts
and earrving the pathogenie bacteria into the wounds. If infee-
tion were a eause, such rash treatment surely would intensify the
disease. Some of the lower vertebrates, such as the earnivors
live upon putrid food containing all forms of pathogenie bae-
teria but gnm infection rarvely, if ever, takes place.

Within the past yvear a machine has been placed upon the
market for the supposed purpose of foreing oxvgen throngh the
tissunes in the treatment of this disease. 1 have watched this
process of treatment ‘‘with fear and trembling’’ since the
method of application forces the pus germs through the inflamed
alveolar process. Why infection does not oceur is a mystery.
This method of applying drugs and foreing pus germs into the
tissues withont infection is a strong point in favor of the non-
infeetions theory of interstitial gingivitis.

From our knowledge based upon original researches at the
present time, interstitial gingivitis, from the viewpoint of the
specialist, cannot be classed as an infeetious disease. It may be
possible in the future with more improved methods of research
to throw a elearer light on the nature of the process.



CHAPTER XIIL
INTERSTITIAL GINGIVITIS.

Interstitial gingivitis is an inflammation which may take
place in the gums, peridental membrane and alveolar proeess at
any point from the gingival border to the apex of the root or
roots of the tooth. This inflammation may be confined to a very
small area at any one of these loealities and progress to abscess
and be restored to health without otlier parts becoming involved
or the entire strueture may become diseased resulting in the
exfoliation of the tooth.

To illustrate, among the loeal eauses tartar or other irritants
at the enm margin will set up a gingivitis. Remove the irritant
and by loeal treatment the gums are restored to health. The
interstitial struetures have not been involved. In autointoxiea-
tion, poisons eirculating in the blood may and do eollect in the
arteries midway between the gum margin and the apieal end of
the root, set up inflammation and a peridental abseess forms
discharging directly upon the gum. The parts heal with very
little or no pain to the patient. The gum margin or the apical
end of the root or even the opposite side of the alveolar process
is not involved. Here we have an interstitial inflammation.
Again the pulp in a tooth dies, inflammation takes place at the
apical end of the root and proceeds to abscess. Here again we
have an interstitial inflammation withont gingivitis, It is im-
possible, in many patients, to state just when the inflammation
begins and in most patients it is both gingival as well as deep-
seated. The term *‘interstitial gingivitis” is used to cover all
the inflammation of the gums, peridental membrane and alveolar
Process,

Before disenssing interstitial gingivitis we must first famil-
iarize ourselves with the nature of the struetures involved since
there are no other strnetures in thie human body like them by
which the pathology ean be compared. The struetnres and their
functions are unique in themselves.  We must, therefore, re-
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eapitulate briefly the main points already brought out in pre-
vious chapters in regard to the struetures involved,

In the evolution of the face, jaws and teeth the tendency is
for these struetures to grow smaller, henee the jaws and alveolar
process are tramsitory organs. In this natural evolution the
influences of the parents, owing to excesses tend to produee tired
out reproduetive organs; these fagged out reproduective organs
in turn tend to produce an unstable nervous system in both
mother and child. The most intense effect is on structures
which are transitory and always tend toward the least
resistance,

After birth, the child is subjected to one or all the ehildren’s
diseases which also tend to produce an unstable nervous system
in the child. The effeet of an unstable nervons system upon the
child is to produce an arrvest of development of transitory strue-
tures and acts also towards the line of least resistance. In both
conditions, that of the parents and that of the ehild, the ten-
deney is to produce a still smaller jaw and alveolar proeess.

Again, 1n some of the lower vertebrates, there 1s a suceession
of teeth throughout life. In the higher vertebrates, inelunding
man, there are only two sets; one 15 shed as soon as 1t has served
its nsefulness by absorption of the alveolar process and a second
set takes its place. As soon as the alveolar process has built
itself about the teeth, the phyvlogenetie influence is ready to
remove the seeond teeth. In other words, the alveolar process
is only waiting for some irritant to set up a low form of inflam-
mation to produce absorption of the bone. We, therefore, have
in the alveolar proeess a doubly transitory strueture. We have
also in the alveolar process an exeeedingly sensitive end organ.
The tooth to all intents and purposes, so far as this disease is
coneerned, is a foreign body. The arteries and nerves pass
through the bone in a tortuous manner as far as the root of the
tooth. Poisons cireulating in the blood pass to the end of the
arteries and stop setting up irritation and inflammation.

There are other end organs in the body but they are all com-
posed of soft tissues. These tissues ean and do expand when in-
Hammation is set up and in many instances recover health. Not
so with the alveolar process. When inflammation takes place in
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this tissue, expansion of the arteries cannot take place and de-
struetion oceurs. The process rarely if ever recovers its lost
tissue. Because the alveolar process is a transitory strueture
and end organ, it is the first structure in the body to respond to
poisons and toxins. Two illustrations are only necessary to
prove this statement. When a patient who has been working in
metals or drogs visits his physician for any ailment, the first
thing the physician does is to examine the gumns to aseertain if
the patient is poisoned by the drugs or metals, this strueture
being the first to hecome diseased and register the poisons.

Again, when the physician administers mercury or potassium
1odid in the treatment of a specific disease, he continues the
treatment until the gums are ““touched™ (inflamed), this symp-
tom being the first and only sign that the system is under the
influence of the drug. In lead poisoning we have the blue gum;
in mereury, red; brass, green; seurvy, red, ete. The colors are
due to the kinds of poisons collected in the ends of the eapillaries
next to the root of the tooth. These indications are sufficient
proof of the statement that the alveolar proeess is the first
structure involved.

INFLAMMATION,

It is not my intention to enter into a minute deseription of
the phenomenon of inflammation but to simply state as briefly
as possible how it is produced and the changes which take place
in the tissues involved in the disease under discussion.

The most simple illustration of active inflammation in a
highly vaseular tissue is that of an injury to the fairly trans-
parent web of the hind foot, tongue or mesentery of the frog.
The web of the foot of a small frog is so thin that the ehanges
oceurring in and around the vessels of the part injured ean be
readily found with the mieroscope.

With slight modifications due to local conditions in the tis-
sues under examination, the proeess of inflammation is the
same throughout the entire vertebrate series from the reptilia
upwards.

The frog is prepared by destroying the central nervous sys-
tem or spinal cord by passing a wire throngh the vertebral col-
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umn after first being eurarised. The web of the foot is then
placed under the mieroscope and a wound is made with a needle.
The first change notieed in the surrounding tissue of the injured
membrane is a dilatation of the vessels first of the arteries and
then of the veins. In the arteries, there is a very noticeable
acceleration of the flow of blood. At this early period, there is
very little evidence of dilatation of the eapiliaries. In the course
of an hour, however, expansion ean be readily observed and the
former invisible capillaries now fill with blood and are quite
easilv observed. In the course of an hour or two there is a slow-
ing of the blood enrrent. Before the wound was made, there was
a well-marked eentral stream of corpuseles with an outer zone of
plasma devoid of corpuseles. Now the eentral stream of cor-
puseles broadens out and the eenter zone of plasma becomes
smaller and smaller. As it narrows, there is an inereasing num-
ber of clear round blood leucoevtes observed traveling at a
slower rate than the central stream and occasionally stopping
beside the walls of the vessels and after a short detention con-
tinue their course. The lencocyvtes act as though they wish to
attach themselves to the walls of the vessels. The enrrent he-
comes slower and slower until there is a vast distinetion between
the eentral and the peripheral streams. The corpuscles are now
closely packed together and fill the whole surface of the blood
vessel. The leucoeytes now approach the vessel walls in large
quantities and adhere more firmly. While the eurrent is
recognizable the aetion of the stream eauses the lencoevtes to
assume a pear-shaped appearance the larger round end pointing
in the direction of the enrrent. As the blood stream gradually
slows the corpuseles may at last move in a series of movements
with the beats of the heart, while frequently in the veins and cap-
illaries the mass of blood may be seen moving in one direetion
or the other. Frequently one or the other of these stages is
followed by eomplete stasis of blood in the vessels of the injured
area for oceasionally little or no arrest is seen in the vessels.
Accompanying this stage, there is already considerable exuda-
tion of clear fluid from the wound; there is an out-pouring of
lymph from the distended vessels. With the slowing of the
stream the lencoevtes colleet next to the walls of the small veins
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and within the capillaries and pass from the interior to the ex-
terior of the vessels. (Fig. 29.) These lencoevtes after passing
throngh the walls of the vessels colleet in the lvmph spaces be-
tween the vessel walls, There may also be found a small number
of red corpuscles distributed among them. The leucoeytes do
not stop near the vessels but by an aetive amwboid movement
they pass on to the point of injury. Then by the end of about six
hours the surrounding area of the injury may be covered hyv a
sernm filled with leueoevtes. IHere then we trace the first step
towards the provisional proteetion of the wound.

Fra. 20 —INFLAMED HuMAX MESENTERY (OSMIC-ACID PREFARATION): o, NORMAL
TraBECULA; b, NoRMAL EpPiTHELIUM (ENDOTHELIUM); ¢, SMALL ARTERY; d,
VEIX wiTH LEUCOCYTES ARRANGED PERIPHERALLY : ¢, WHITE BLOOD-UELLS,
WHicH Have EMIGRATED or ARE EMIGRATING; f, DESQUAMATING EXDOTHELIUM;
[, MurTINUCLEAR CELLS ; g, ExTrRAvASATED RED Broop-CeELLs. x180. (ZIEGLER.)

If, in producing this wound irritating substances have not
entered, the process may be arrested at this point. The stasis
of blood in the distended vessels may now be followed by a
restoration of the current and slow return of the vessels to their
former ealiber will take place.

On the other hand, if irritants of a mierobic nature enter the
wound the process may extend to abseess. If the irritants, in-
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feetions or poisons are too abundant, migration of quantities of
leneoeytes takes place and they collect between the bundles of
connective tissue fibers. The cocei eollect in the lymph spaces
and the massing of lencoeytes corresponds to the aceumulation
of the microbes. At the end of about forty-eight hours a com-
plete abscess forms, separated sharply from the surrounding
healthy tissue. In the eenter all traces of previous blood vessels
are lost, while in the periphery they are easily traceable; in the
eenter of the abscess the original tissue has wholly disappeared,
while near the outer surface, sheaths and bundles of disinte-
grating fibers are seen; about the tenth day new growth of tis-
sue begins to show itself. Numerous capillaries and newly-
formed eonnective tissue are seen and the proecess of restoration
takes place.

We have shown, in a general way, the different stages of
inflammation in soft tissues of all vertebrates, including the
gums and peridental membrane in man. The inflammatory proe-
ess which takes place in the alveolar process, however, is quite
different in its procedure. Instead of the traumatie injury to
the frog just eited, the injury to the alveolar process is brought
about by the poisons and toxins ecirenlating in the blood and
which T have ealled constitutional eauses. These poisons and
toxins take the form of local disturbanee, of innervation, poor
circulation and tissne metabolism. Generally the action of
poisons is to eontaminate all the blood which ecireulates to the
remote organs. This general action of the poisons and toxins in
the blood is added to the local action of irritants. These poisons
act upon the nerve sheaths, decompose the blood but mainly
affect the vessel walls. They also tend to acenmulate in eertain
organs within which they frequently develop their ehief aetion
and often eause remarkable tissue change.

The principal struetures affected by these poisons are the
end organs, namely, the eye, the brain, the kidney recognized by
every physician, while the dental pulp and alveolar process,
whieh T have preyiously mentioned, are the most complete end
organs in the human body and usually first involved. Becanse
of the nature of their struetures and surroundings, symptoms of
disease are observed in these struetures long before the other
end organs are affected.
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The dental pulp (as before stated) 15 the most eomplete end
organ for the reason that the blood enters the tooth by a single
artery, It then multiplhies until the pulp 1s composed of myriads
of minute arteries confined within bony walls. The return blood
again passes through the apieal end of the tooth by a single
veln. It 18 not uneommon, therefore, for the arteries, filled with
poisons, to expand and prevent the return to eirenlation, thus
eansing numerous diseases and frequently spontaneous death of
the pulp.

The second most complete end organ is the alveolar proecess.

[t is the only bony end organ in the human body. The arteries

Fig. 30.—Is SiMitaR 0 FiG. 10, THE HAVERSIAK CANAL SHows A DARK lLaxg
AROUND THE INxNER BoRpeEr REPRESENTING THE ARTERIAL WALL—THE SPACE
BETWEEN THE DarK [axE axp THE Boxe 152 FiLLED wiTH Fierous TISsUE.

penetrate the bone in a wavy manner as far as the root of the
tooth, which, so far as the disease is coneerned, is a foreign body,
when eirculation eeases to any great extent.

The simplest illustration of the action of these poisons is
that of a healthy individual at the sixth period of stress or
about sixty vears of age. This senile period, however, may take
place at a much earlier time in life. The exeretory organs be-
come weakened and the poisong formerly exereted by the lungs,
kidneys, bowels and skin are not eliminated but circulate in the
blood. Odor from the breath, skin fwees, an abnormal urinary
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acidity degree, indican and other poisons in the urine indiecate
these changes., These poisons are retained in the peripheral
organs but more especially in the dental pulp and alveolar proe-
ess. Those receiving the ereatest quantity and retaining it are
the ones so construeted as to prevent a return of the irritants or
poisons to the cirenlation.

The irritants eause a dilatation of the vessels, first of the
arteries and then of the veins., This dilatation of the arteries
presses against the bony walls of the alveolar process whieh
sets up absorption.  (Fig. 30.) Sinee the poison is a general one

Fig, 31.—Boxge ApsopPriox By HalisteEresis: Ix TneE AppLeE SeacE THE BoxE 15
JUST BEGINNING TOo AR20RE AROUND THE ARTERY.—THE SPACE TO THE LEFT
AHows A Larce PorTion oF Boxg ApsorpeDd, LEavizg THE Fierovs TISSUE IN
Prack: WHILE THE Two SPACES AT THE RignT axp BorroM OF THE [LLUSTRATION
SHow THE LiME SALts axp Fierovs Tissvr ENTIRELY DESTROYED.

many arteries act in like manner. Chemical ehanges also take
place around the arteries which assist greatly in producing hone
absorption. Halisteresis is produeed and the bone guickly dis-
appears. Sometimes, especially when only a small area is in-
volved lacunar absorption only oceurs. The vessels of Von
Ebner (ecapillaries) being much smaller, the irritation is not so
intense nor is the effeet of pressure or chemieal changes upon
the surrounding bone so great. The area of absorption, there-



120 INTERSTITIAL GINGIVITIS.

fore, is limited, resulting in small canals from one Haversian
ranal to another or from one absorbed area by halisteresis to
another. The tissue around the artery now is not unlike the
soft tissue previously under consideration and the natural proe-
esses of inflammation econtinue.  In many patients the proeess of
inflammation stops with the absorption of hone. The tooth or
teeth now are simply attached to normal fibrous tissue. In many,
the inflammatory process proceeds a little further. There is
now aceeleration of the hlood stream which later slows consid-
erably. The central stream of eorpuseles broadens and the outer
zone of plasma grows smaller and smaller. The same proecess
takes place in reference to leucoevtes, red blood corpnseles and
exudate as before (Fig. 31) and if there is sufficient irritation
and infection, an abscess will form in the matrix or fibrons tissue
which originally eontained bony tissue. It will be seen, there-
fore, that the rigid bony framework of tissue prevents great
rasenlar dilatation without bone absorption. It mayv, however,
he the seat of great pain, due to pressure of the confined exudate
upon nerve endings.

Liocal echanges in funetion sueh as want of proper artienla-
tion; too great pressure in mastication on one or more teeth;
shight ehange in position of teeth after they have onee become
solid in the jaw; destroving pulps and filling roots so that the
peridental membrane is required to do more work ; hypertrophies
of roots; teeth that have onee been abseessed and were appar-
ently restored to health, ete., are a few of the local eanses which
earlier set up inflammation in the alveolar process by the irri-
tants and poisons in the blood stream than in the normal adjoin-
ing teeth.

Loecal irritations sueh as wedging of teeth for filling; correet-
ing irregularities of the teeth, ete.,, which have already set up
loeal inflammation are froitful sonrees and weak loealities for
the 1rritations in the blood stream to quickly renew inflamma-
tion and destruetion of the alveolar proecess.

One of the best illustrations of the effeet of poisons in the
blood aeting npon weak abnormal struetures in the jaw is that
of phosphorus poisoning. It is known that persons working in
phosphorus, sueh as mateh-making, are liable to phosphor ne-
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erosis of the jaws. When it ocenrs, it is usually assoeiated with
a earions or diseased tooth. It is supposed that the phosphorus
enters the jaw through or around the tooth. This, however, is
not the ease. 'I'he poisons cirenlating in the air are taken into
the system through the lungs or if handled by the hands through
the skin. It thus enters the blood and eauses a general disturb-
ance of nutrition.  The blood vessels become charged with the
poison and the taking in of oxyvgen is considerably diminished.
In econsequence, degeneration of tissues results. The red blood
corpuscles change their color and break down. The nervous sys-

tem, especially the peripheral nerves degenerate. The arteries
in the alveolar process are the first to become diseased. The
parts of the jaw which first feel the effect of the poison are those
parts where the teeth have lost their normal funetion, more
particularly teeth with dead pulps whose roots may or may not
be filled, with or without slight inflasnmmation, teeth which have
abscessed or been wedged or are doing more work than normal.

When absorption has taken place, the bone is not restored
after the person has obtained his growth, the transitory nature
of the process and only two sets of teeth being natural to man.
If the process be removed from any eause (even if the perma-
nent teeth be still in the jaw) it is not restored.

The absorption of the alveolar proeess, under constitutional
eauses, usually begins at the singival border beeanse of its thin-
ness of structure. The gum tissue does not change hut follows
the bone, in its absorption, until the tooth is exfoliated or until,
under treatment, the alveolar proeess is restored to health, when
the gum attaches itself firmly to the bone and 1s restored to its
normal condition.

We have shown the simple proeess of inflammation to the for-
mation of abscess and the absorption of bone in relation thereto
in the milder forms due to trawmatism, toxins and poisons, but
the procedure under severe constitutional eonditions is mueh
more intense.

The transitoiy nature of the alveolar process, its sensitive-
ness as an end organ, when inflammation is onee set up in the
gums, alveolar proecess or peridental membrane, due to either
local or constitutional causes, compels it to beeome ehronie with
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disastrous results which are diffienlt of treatment and of restora-
tion to health, especially if the vitality of the patient is low.
This inflammatory proeess is along the line of least resistance.

THE NERVOUS SYSTEM IN INFLAMMATION.

There 1s mueh diseussion by eertain writers 1n regard to the
action the nervous syvstem plays in inflammation. Some take
the stand that the eentral nervous syvstem does aet upon the
blood vessels in a given loeality while others elaim that it must
be a peripheral nervous mechanism which eontrols the blood ves-
sels. Experiments have shown that the vaseular changes con-
neeted with inflammmation ean oceur independently of the eentral
nervous svstem. It follows then that there may be a peripheral
nervous mechanism controlling the vessels,

It has been demonstrated by Klebs * that the endothelial walls
of the eapillaries do contract. The conclusion then is that the
endothelium of the capillaries is, to some extent, self regulating.
It is quite possible that the muscular coats of the smaller ar-
teries and capillaries act to stimuli.

Thoma * savs, *“It 1s evident, however, that the loeal eireula-
tory reaction after injury depends npon the condition of the
eerebro-spinal vasomotor eenters and that the peripheral vaso-
motor nerve apparatus may also aet independently. From what
has been said it appears that among the direet aetion of trau-
matism, injury to the nerves is of great importance. This injury
to the nerves at the site of the lesion is either a ehange in the
invisible molecular structure of the nerve fibers, or one which
can be recognized under the mieroscope. Kaeh change in the
moleeular structure of the nerve eanses a change in itz exeitabil-
ity which is termed ‘nerve irritation’ by physiologists. This irri-
tation is frequently more or less painful, and is pereeived sub-
jectively as pain. The disturbance of the innervation of the
vessel wall, however, is to be elearly distinguished from the sen-
sation of pain. The former also is partly eaused by the direet
action of the injury to the vasomotor nerv: apparatus contained

! Klebs. Allg. Pathologie.
*Thoma. Pathology and Pathological Anatomy.
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in the imjured area. The disturbance of vasomotor innervation,
however, is seldom strietly limited to the area direetly affected
by the injury, since the nerve irritation both direetly and re-
flexly alters the exeitability of the vasomotor eenters in the walls
of the neighboring arteries, and thus eanses the loeal eirenlatory
reaction.’’

My researches have shown that the nerve supply in the alveo-
lar process, as compared with that in the peridental membrane
and periostenm is very slight.  Inflammation and infeetion,
therefore, taking place in the peridental membrane at the apical
end of the tooth root forming alveolar abseess or at the side
nearest to the apical end where peridental abscess forms, where
the alveolar wall is quite thick, pain is muech more severe than
when the abseess forms in or near the gingival margin of the
process. On account of local and constitutional irritations,
nerve end degeneration in alveolar absorption is the rule. Pain,
however, in this instanee is not as severe in abseess formation in
the alveolar proecess as in other bones.

These local and eonstitutional irritations produece paralysis
and finally death of the nerve fiber. When degeneration or death
of the nerve fiber takes place, the action upon the coats of the
arteries is such that inflammation and absorption of the alveolar
]il'l‘.lf’i’HH clses.

The loeal irritations and infeetions produee the same effect
upon tissue in inflammation as the internal (econstitutional) irri-
tations and infections. Adami ® savs, ““ Anything which causes
local injury to the tissue is a cause of inflammation, be it a me-
chanieal tranma, a physical insult, as by heat, cold or eleetrieity,
a disturbance brought about by altered metabolism and abnor-
mal internal seeretions, or baecterial or mierohie invasion and
growth. This last is the commonest cause of acute reaction and
differs from the physieal and meehanieal eanses (although not
from metabolie disturbancees) in that, as a eause, it is not of
momentary duration, but of continued. It ig not the mere physi-
eal entry of microbes into the tissues that indueces inflammation
but the liberation of them of their produets in growth or disin-
tegration. And so long as those produets are being liberated,

*Adami. Prineiples of Pathology, Vol. 1, page 420,
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for so long is the cause of action. It differs from the metabolic
causes in that the latter induee tissue irritation of a milder grade
and do not induee acute, but rather ehronie reaetion.”’

Kirk * says, “*Viewed as an inflammatory process we have,
then, in the study of pyvorrhea (interstitial gingivitis) to regard
its elinical or objective phenomena as reactions of the retentive
tissues of the teeth toward injuries inflieted by mechanieal
trauma, physiecal irritants, altered metabolism, the toxie effeets
of altered seeretions, or by the toxie produets of mierobie or
bhacterial invasion. Any of these agencies, severally or collec-
tively, may induee such changes in the retentive struetures as
will lead to their moleeular neerosis and the ultimate exfoliation
of the teeth, the proeess constituting comprehensively what we
know as pyvorrhea alveolaris (interstitial gingivitis)."

The proeess of inflammation from loeal irritation and infec-
tion proeeeds in the same manner as the tranmatism upon the
web of the frog’s foot.

Patients who have been ill for any length of time, such as
those suffering with phthisis, lues, kidney lesions or other linger-
ing diseases, and those with low vitality, take on interstitial gin-
zivitis mueh more readily than those of strong vitality.,

Summing up this chapter, no matter whether the irritation
be loeal or constitutional or both, the inflammation set up thereby
18 progressive in its nature and does not eease until the tooth
or teeth have been exfoliated by the absorption of the alveolar
process, althongh treatment, changes in environment and sys-
temie condifions may cheek the disease for a limited time. The
inflammation is solely the cause of bone absorption and may be
slow or rapid in its action.

* Ameriean Text-Book of Operative Dentistry, Fourth Edition, page 470,



CHAPTER XI1V.
RESEARCHES ON ANIMALS IN INTERSTITIAL GINGIVITIS.

All vertebrates possessing two sets of teeth during life
the roots of which are situated in bony sockets have interstitial
oingivitis to a greater or lesser extent. The mere fact of
the eruption and shedding of the teeth, as in human, is an
indication that there is an inflammatory proeess present. Wild
animals leading a natural, normal life are less liable to have
this disease than those having become domesticated. Wild
animals domesticated and tamed animals taken ont of their
natural environment suffer with this disease to as marked a
degrees as human. While it is true animals, as a rule, do not
suffer with the nervous tvpes of disease like human, yet a wild
animal in confinement with artificial feeding must suffer, to
a greater or lesser extent, aceording to the nature of the change
and the amount of restlessness produced. Changes in vital
resistance are not as frequent or as marked in animals as in
human, vet wild as well as domesticated animals do oceasion-
ally suffer with disease and changes in vital resistance.

Wild animals roaming at large and obtaining their food
are in a much more natural environment than when in eaptiv-
ity. The organs of the body are performing their natural
funetions, and thus elimination is earried on normally. Old
age, even in animals living in their natural wild environment,
predisposes weakened eliminating organs, while these, in turn,
owing to poisons in the blood, will cause interstitial gingivitis
and finally loss of teeth.

Wild animals under domestication owing to change of envi-
ronment can best be studied in relation to this disease. A visit
to the great Zoologieal Gardens in Dublin, London, Hamburg,
Paris, New York City or Chicago, and a careful study of the
mouths and jaws of the animals there confined will readily
convinee the investizgator of the truth of these statements.
Monkevs are probably more susceptible to disease and death
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than most animals. Cows fed upon brewers’ slop and con-
fined indoors have interstitial gingivitis badlyv; horses which
have been biting grass with their front teeth, living in the sun-
shine and breathing the fresh air, when returned to the stable 1n
the Fall bhegin to ““erib,”’ biting the woodwork around the
stall. The front teeth feel nunecomfortable hecause of the entire
change of environment. The ““eribbing’ eauses the blood to
be foreed out of the capillaries of the peridental membrane,
and for the time being gives relief to the animal. It =oon
returns and because of the pain the process is repeated. In
the course of a week or two, however, the eliminating organs
adjust themselves to the new environment and the teeth remain
comfortable.  House animals are very prone to interstitial
oingivitis as well as to other constitutional diseases. In most
animals of this kind they are taken out of their natural envi-
ronment, and autointoxieation and disease is the rule. The
carnivora suffer with pyorrhea alveolaris to a more marked
extent than the herbivora owing to the faet that they subsist
to a great degree upon pus-ladened nitrogenous food, thus
infeeting the gums and peridental membrane. Dogs with this
disease are the best animals for research.

As the first step in investigation, two praetitioners of
comparative medicine, with an extensive hospital praetice
(Dr. Charles E. Sayre and Dr. Alsop E. Flower), were con-
sulted as to the frequeney of this disease in animals. All
animals under their care suffered from it more or less, but
eighty per cent of dogs over eight vears of age had the dis-
ease. Nearly every dog in the hospital under their care was
so affected. These dogs comprised all breeds, from spaniels
and terriers to the Newfoundland, St. Bernard and great Dane.
On examination, every phase of interstitial gingivitis was found
in the mouths of these dogs, from its ineeption to the loss of
the teeth. The number of dogs observed was twentv-seven.
The roots of the teeth of some were covered with deposits
and so exposed that the teeth could be removed with the fin-
gers. Such diseased mouths are rarvely, if ever, present in
human beings. The outer plate of bone was absorbed, the roots
entirely exposed, pus was oozing from around them and the
mueous membrane was badly inflamed.
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[t should be remembered that the jaw of the dog, like the
jaw of man, 1s undergoing considerable variation. Like man,
the dog, having put himself under new social eonditions (so
to speak), is varving greatly both as to brain, skull and jaw
from his wolf-like ancestor. As he is under the protection of

man, the stroueele for existenee as to food 15 less intense than

Fi6. 32—THE MouTH oF o4 ScorcH TEerriER, SoME oF THE TegrH Have BEEx REe-
MOVED ON ACCOUNT OF [NTERSTITIAL GINGIVITIS.

in the wild state and eonsequently there is less ocecasion, even
for fighting purposes, of his jaws and teeth.

Independently of eonditions of this type, many of the dogs
suffered from constitutional disorders. Fight had skin dis-
eases which in the dog are more likely to produece obvions con-
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stitutional defeets than im man. Some were old and blind.
Some had been mmured and were under treatment for wounds.
Some were suffering from rachitis, nervous diseases, and were
overbred. Others were constipated or had germ types of diar-

rheea. One had kidney inflammmation and bronehitis with high

FiG. 33.—THE Mourn oF A BosroN TERRIER: OwiNG To ILLNESS INTERSTITIAL GINGI
VITIS Has CAUSED ABSORPTION OF BoxNE AND THE Ixcisors AND MOLAR WERE
REMOVED BY THE PFINGERS.

fever. In short, these dogs, being house dogs, presented most

of the eonstitutional diseases to whiech man 1s lable.
The mouth of a Seoteh terrier is shown in Fig. 32

molar and premolar had been removed with the fingers. The

The

cuspids and incisors are quite loose. There are large deposits
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of tartar. The gum and alveolar process have been absorbed
nearly one-half the length of the roots of the teeth. In Fig. 33
is seen the mouth of a Boeston terrier with the incisors and
premolars removed. There is extensive pyorrhea. There are
:‘i'lli"lt' c]u!un-ﬁr- LpHoan the t"llr-i]hil|r- and molars. '|'|||-1~|- 15 I'eCession

of the gums and alveolar proeess.  In Fig. 34 1s shown the mouth

G, 34 —THE MouTH oF Axoruer Boston TERRIER: ONE TooTH HAS BPEEN HE

MOVED AND I[NTERSTITIAL GINGIVITIS 18 SEEN AROUND THE OTHER TEETH.

of another Boston terrier. In it one premolar in the npper and
one on the lower jaw have been extracted. There is extensive
inflammation of the gum about the molar, euspid and ineisor
with large caleie deposits about the teeth. In Fig. 35 are shown

teeth covered with ealeie 1h-}m.-:it the entire leneth of the root.
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These teeth were removed by the fingers from the mouths of two
dogs, one of which was later obtained for scientifie study. This
was all the material to be obtained from the hospital, sinee the
dogs were pets whieh had been placed under treatment by their
OWIETs.

Through the eourtesy of Poundmaster Hugh Curran, the
necessary material was obtained from the Chicago Dog Pound,
Here from four hundred to a thousand dogs are killed per week
during June, July and August each vear. Ninety-five per cent
are mongrel enrs leading a street life, henee neither luxurions
diet nor luxurions care can be charged with any disease in
them. They have, at least, plenty of ontdoor exercise and fresh
air. Many, despite this reversion to the life of their wolflike
ancestors, have skin diseases and are deaf and blhind from old
age. The bodies were seenred after death, at which time exam-

L ALLUD

Fie. 35.—SHows TEETH oF & Do CovErRED wiTH Cancie DEPOSITS WHICH WERE QQUITE
LoosE AxD WERE REMOVED BY THE PINGERS.

inations of the mouths were made. Five per cent of the dogs

entering the pound are of good breeds. These, if not called for

by the owners, are sold for a moderate price.

The dogs selected for the death penalty are colleeted in a
large box pen, leading out of which is a door through which they
pass into an air-tight box. Communicating with this box is a
stove in whieh sulphur is burned with charcoal. The fumes
pass into the box and death is almost instantaneous and painless.
After they remain fifteen minutes, a door leading to the air is
opened and the bodies are earted away. It was at this time that
aceess was had to them. The mouths were then examined. Suoeh
cases as were of interest were placed on one side and the jaws
removed from the hodies. Inside of one-half hour the specimens
were in a solution to be kept until desived for use. Jaws (with
interstitial gingivitis in all stages of progress, from simple in-
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flammation of the gums to the most extreme cases of exfoliation
of the teeth) were obtained in an abundanee for future studies,
[t is not an easy matter to aseertain the ages of these animals.
In a general way, it was found that inflammation of the gums,
especially about the eanine teeth, was almost always present in
dogs over one vear. About twenty-five per cent of these dogs at
four vears of age had the disease, eighty per eent at from eight
to ten vears, ninety-five per cent over twelve years of age.
Sinee I commenced my investigation (twenty vears ago), I have
examined quite a large number of dogs about homes, but have
never found a dog over four vears without this disease to a
areater or less extent. Many house dogs at one yvear had inflam-
mation of the gums. Dogs for infeetion and those used for mer-
eurialization were picked up in the streets.

Most of the dogs exhibited at dog shows are voung, ranging
from one to four vears of age. About twenty-five per cent would
range four vears to eight. A easnal examination of their mounths
revealed interstitial gingivitis. Oeceasionally recession of the
gums and pyvorrhea alveolaris oceurred. On a more eareful ex-
amination, twenty-five per eent of dogs between the ages of one
and four were found to have interstitial gingivitis and seventy-
five per eent of dogs from four to eight vears were found to
have interstitia! gingivitis with recession of the gums and pyor-
rheea alveolaris.  In the study of this disease, therefore, dogs
are exeellent substitutes, sinee for pathologie research they ean
be obtained at any stage of the disease.

The technique of the examinations of interstitial gingivitis
and pyorrhea alveolaris in dogs was as follows: After fixing
and hardening in two per cent formalin, aleohol, or Muller’s
flnid, the tissues were deealeified in a five per cent aleoholie solu-
tion of nitrie acid, imbedded in eelluloidin and stained in various
ways, the principal ones being hamatoxylin and eosin. Ten or
more slides would be obtained from each tooth. Out of these
slides have been seleeted a series illustrating the progress of the
disease from beginning to the loosening of the tooth.

Fig. 36 is a longitudinal seetion of a euspid tooth with the
alveolar proecess in situ. A illustrates the enamel of the tooth,
(E) the epithelium passes from the outer margin to the lower



X T5. A. A, ohj. Zeiss. Micro-photograph, redueed one-toird.

Fi1G, 36, —LoNGITUMEAL SECTI0N oF ToorH axp Gus TIssue. BLicHT Gixcivims. Dos.

A, Enamel. E, Epithelial Tissue. G, Submuecoug Membrane. M, Fibrous Tissue,
Sl Blight Inflammation.
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Fic. 37 —Loxcrrumssn SEcTionN oF ToorH axp Gus Tissve. CHrRONIC TNTERSTITIAL
GixcgiviTis. Dog.
A, Enamel. FE, Epithelial Tissue. G, Submueons Membrane. H, Periostewm.

I, Capillaries. V, Violent Inflammation. AA, Point of T'nion of |':|ri1||t'|i.'tl Tissue
and Peridental Membrane., RRE, Space Pocket from want of Union of Epithelial Fold.



X 73. A. A. obj. Zeiss. Miero-photograph, reduced one-third.

FiG. 38 —LONGITUDINAL SECTION OF ALVEOLAR PROCESS AND PERIDENTAL MEMBRANE.
SLicHT INTERSTITIAL (IxGIvITIS, EXTENMNG INTO ALvEoLAR Process.  Dog.

J. Alveolar Proeess, 1!, ITnflimmation Extending through Enlarged Haversian Canals.
', Tnflamed Peridental Membrane.



X 75. A. A obj. Zeiss. Micro-photograph, redueed one-third.

Fig. 39 —LONGITUDINAL SECTION OF ALVEOLAR PROCESS aND PERIDENTAL MEMBRANE,
CHRONIC INTERSTITIAL GINGIVITIS, EXTENDING INTO ALVEOLAR Procrss. Do,

H, Periostenm. .J, “Alveolar Proeess. V, Violent Toflammation. AA, Point of
Union of Epithelial Tissue and Peridental Membrane, 1), Inflamed Peridental Mem-
brane. LY Inflammation Extending through Enlarged Haversian Canals.
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border, then folds npon itself and extends down the side of the
erown of the tooth as far as the neck. Unfortunately, in this
specimen, the strueture connecting the epithelinm and the fibrous
tissue of the periostenm has been destroved. The papillary layer
of the sub-epithelial tissue is plainly shown at the outer border.
Small round-cell inflammation may be seen extending along the
horder of this layer. It ean also be observed extending down
the capillary blood vessels into the submucons tissue (SIand G).

Fig. 37 shows a similar seetion of another tooth. Here the
epithelial strueture (E) is pulled away slightly from the edge of
enamel (A). In this section the infolding of the epithelinm is
shown at the neek of the tooth. This strueture passes downward,
folds ontward and upon itself (AA) and returns two-thirds of
the distanee toward the gingival border, leaving a pocket (RR),
The epithelinm (E) is very dense and thick. The papillary
layer of the submueouns tissue () is very clearly defined. The
apillaries (K) ean be distinetly traced from the deeper fibrons
tissue through the submueous laver into the papillary layer.
The thick and heavy fibrous tissue of the periosteum (** Dental
Ligament,”” Black) may be seen at H, inserted firmly mnto the
cementum and extending ontward and downward., Just below
(AA) may be seen the interlacing of the coarser fibers of the
periosteum with the finer fibers of the submueous tissue. Chronie
round-cell inflammation may be seen extending from the papil-
lary layver through the eapillaries into the interstitial tissue of
the submueons layer and the periosteum.  Marked inflammation
has oceurred at V. The openings in the folds of the epithelium
are fruitful sourees for the acenmulation of food, epithelial
seales and detritus, in which fermentation and decomposition
from miero-organisms result, producing inflammation.

Fig. 38 is a section through the peridental membrane (1) and
alveolar process (J) at the lateral ineisor. The inflammation
has extended down from the papillary layver through the sub-
mueous tissue, the fibrons tissue of the periostenm into the peri-
dental membrane and into the alveolar process. Round-eell in-
Hammation may be seen in the blood vessels extending througlh
the Haversian canals (1.').

Fig. 39 is a similar seetion from another tooth showing
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chronie inflammation extending thronghout the peridental mem-
brane (1) and alveolar proeess (J). The Haversian canals (L)
are well ontlined by the inflammatory progress. Marked inflam-
mation has resulted at V and also at the margin of the alveolar
Process,

Fig. 40 is a seetion of the peridental membrane and alveolar
process, illustrating the effeet of interstitial inflammation upon
the blood vessels and alveolar process. Chronie inflammation
extends throughont the peridental membrane with very decided
inflammatory change (V). The eut ends of the blood vessels
which were originally sitnated in the Haversian canals are seen
(BV). They have become involved with the result of a thicken-
ing of the walls and endarteritis obliterans. The bone about
these vessels has been entirely absorbed. The inflammation
has extended bevond, into and throngh the Haversian canals,
producing the tvpe of absorption of the trabecule known as
halisteresis ossinm. Laennar absorption has also occurred (O).
Where decided inflammation (V) has taken plaece, abscesses are
more liable to oceur (as will be noticed later) from the large
s at this loeality.

Fie. 41 is a seetion from another location of the alveolar

number of blood vesse

process with a greater amplification, showing the inflammatory
process extending through the alveolar process. Endarteritis
obliterans mayv be seen in different localities (E0). Three forms
of absorption are evident in this figure: Enlarged areas arising
from absorption of the trabeeule (halisteresis ossium) due to the
inflammatory process. The vessels of Von Ebner precede per-
forating canal absorption (BB), distributed over the entire field,
also the result of the inflammatory process and lacunar absorp-
tion (0) which may result from inflammation. As long as the
fibrous tissue remains in these large areas to retain the osteo-
blasts, new bone tissue may be produeced under favorable eondi-
tions. On the other hand, when this tissue and the osteoblasts
are destroved, the alveolar process eannot be restored.

Fig. 42 shows a section of the alveolar proeess from another
dog. Here lacunar and other absorption (halisteresis ossium)
are well shown.” Thirty-seven osteoclasts (0) may be connted in
the field while destruetion of hone hy halisteresis (Q) is rapidly
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going on. Remains of Haversian canals with the blood vessels
may be seen (BV, L). In the diseussion of the peridental mem-
brane extending into the alveolar proeess (page 37), particular
attention was ealled to the faet that laree bundles of fibers ex-
tended into the process in sueh a manner as almost to 1solate
portions of bone. In the lower left-hand corner (X) may be
seen two pieces of the alveolar process entirely separated from
each other and the main body of the bone. In interstitial gingi-
vitis, it is not uneommon to find pieees of the alveolar process
separated by halisteresis and lacunar absorption. When loose
teeth are extracted as a result of this disease, pieces of the alveo-
lar proeess come away with the peridental membrane attached to
the tooth. Fig. 89 was obtained in this manner. In the upper
left-hand corner may he seen eight or ten new osteoelasts (0)
in an enlarged Haversian canal, at work isolating one piece of
the alveolar process from the other.

Fig. 43 shows a slide from still another dog. Halisteresis
(@) and perforating eanal () absorption are here well shown.
In the larger space at the lower left-hand corner may be seen
two arteries (EO) which were originally the location of Haver-
sian eanals and whieh have thickened walls and a tendeney to
obliteration. The light color shows decaleifieation, the dark nor-
mal bone. At P may be seen perforating eanal absorption. At
FG fat globules may be seen, while in the larger space at the
upper right-hand corner is evident entire destruction of the
fibrous tissue.

Fig. 44 illustrates a eross section of alveolar process and
cuspid root, showing absorption of the root. Inflammation
extends thronghout the peridental membrane (I). The capil-
laries (K) are quite numerous. These are ent both erosswise
and lengthwise. Absorption (8) of the root may be seen pro-
gressing at these loealities,

Fig. 45 shows a longitudinal seetion of the end of the root.
Aective destruetion has been going on hoth in the pulp chamber
(D)) and at the external surface of the eementum (C). The irri-
tation and inflammation has eaused the odontoblasts to fill up
the pulp echamber with secondary dentine, and obliteration of the
chamber has taken place. Below the constrieted pulp may be
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1. 4,

LOoNGITUDXAL SEcTion oF ToorH, ALVEOLAR PROCESS A¥D PERIDENTAL MEM-
BRANE. VIORENT RoOUND-CELL INFLAMMATION OF PERIDENTAL MEMBERANE, EX-
TENDING THROUGH THE HAVERSIAN CANALS INTO THE ALVEOLAR PROCESS.

O, Cementum. J, Alveolar Proeess, K, Capillaries. L, Haversian Canals. N, Large
Spaces arising frolm Absorption of the Trabeeul®, starting in the Haversian Cacals
{ Halisteresisj, O, Lacunar Absorption. V, Violent Inflammation. BV, Blood
Vessels, originally Haversian Canals, I, Inflamed Peridental Membrane, LY, Tnflam-
mation Extending through Enlarged Haversian Canals.
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FiG, 41, —LOoNGITUDINAL SECTION OF ALVEOLAR ProcEss. CHroNIc InFramamaTion EX.
TENDING THROUGHOUT, SHOWING HATISTERESIS, PERFORATING CANAL AND LACUNAR
Apzorprion. Do,

J, Alveolar Process. N, Large Spaces arising from Absorption of the Trabeeuls,
starting in the Haversian Canals { Halisteresis), O, Lacunar Absorption. P, Perforat-
ing Canal Absorption. BE, Blood Vessels of V. Kbner preceding Perforating Canals,
E0, Endarteritis Obliterans.
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Fig. 42 —LoXGITUDINAL SECTION 0F ALVEOLAR PROCESS. CHRONIC TNFLAMMATION EX-
TEXDING THROUGHOTT, SHOWING HALISTERESIS AND LACUNAR ARSORPTION. [ModG.

J. Alveolar Process. L, Haversian Canals. N, Large Spaces arising from Ab
sorption of the Trabeeulw, starting in the Haversian Canals. O, Lacunar Absorption.
Q, Halisteresis Ossium or Decaleified Bone, X, Remains of Caleified Bone, BV, Blood
Vessels originally Haversian Canals,



X 75. A, A, obj. Zeizs, Miecro-photograph, reduced one-third.

B, 45 TRANSVERSE SErTionN, ALVEOLAR ProCEss. OHrRoNIC INFLAMMATION KEX-

TENDING THROUGHOUT. Dag.

-l.. Alveolar Process, :\:_ L:n-:u ,"-1||;||-|-3-: ;]riﬁi“u fromm ,'I|_||'-|:n|'!|-1|||t| of [l‘!u' 'If‘r.-ﬂ-w-ul:l*,
starting in the Haversian Canals. P, Perforating Canal Absorption. Q, Halisteresis
Ossinm or Deealeified Bone, X, Remains of Caleified Bones, EO, Endarteritis Obli-
terang.  FG, FPat Globules,




X 75. A. A, obj. Zeiss. Miero-photograph, reduced one-third,

P16, 44 —Cross SEcTION OF ToorH, ALVEOLAR PROCESS AND PERIDENTAL MEMBEANE,
CHRONIC TNFLAMMATION OF PERIDENTAL MEMERANE AND ABSORPTION OF THE
Roor oF ToorH., Do,

B, Dentine. C, Cementum. D, Pulp. T', Inflamed Peridental Membrane. K, Capil-
. laries, 8, Root-absorption.



X 75. A. A. obj. Zeiss.

:'I-Til:'J'u-|-]1r:tu;_5|'.'|]'||t, roduced one-third.,

6. 45, —LOoXGITUMRAL SECTION OF THE Exbp op -
PROCESS AND PERIDENTAL MEMBRANE, SHOW
PERIDEXTAL MEMBRANE, Fxo
ApzorrrioNn. Dog.

FHE Koot oF A TooTH, ALVEOLAR
ING CHRONIC INFLAMMATION OF THE
STOSIS OF THE ROOT OF THE TooTH AND LACUNAR

C, Cementum. D, Pulp, with 3 Foramina. J, Alveolar Process. O, Lacunar Ahsorp
tion. P, Perforating Canal Absorption. CC. Cementosis,
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Fig. 46.—Cross SEorioN oF INFLAMED PERIDENTAL MEMERANE. Dog.

I1, Tnflamed Peridental Membrane, W, H]Ji'rhw]i:ti Iéahrs,



X 15. 75 M. M. obj. Spencer. Micro-photograph, redoced one-third.

Fig., 47 —LONGITUMNAL SECTION oF TooTH, ALVEOLAR PrOCESS, PERIDENTAL MEM-
REANE, BSHOWING [NTERSTITIAL GINGIVITIE AND PYORRHOEA ALVEOLARIS, WITH
ToorH AROUT To RE EXFOLIATED. Doa.

C, Cementum. 1, Epithelial Tissue. H, Periosteum. [, Peridental Membrane.
J, Alveolar Proeess. K, Capillaries. 1, Haversian Canals. M, Fibrous Tissue. R,
Pug Pockets. T, Nerve Tissue. V, Violent Inflammation. AA, Point of Union of
Epithelial Tissue and Peridental Membrane. CC, Cementosis. DD, Caleifie Deposits
Destroyed by Aeids.
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Fig. 48 —LoxNcITUuDINAL SEcTioN OF TooTH, ALVEOLAR PROCESS, PERIDENTAL AMEM
BRANE AND GUM TIsSsvE, ExNLArGED FrOM g, 42, BHOWING ACTIVE [NFPLAMMA-
TIoN, WITH Pus Pocker. Daog.

C, Cementom. . T:!-h]u-ii:ll Tigzue, G, Submueonz Membrane, 1Y, Inflamed
Peridental Membrane, T, Alveolar Process, 12, Inflammation Extending throngh En
larged Haversian Canalz. AP, Inflamed Fibroos Tissue, R, Pus Pocket. V, Violent
Inflammation. AA, Point of TTnion of I':lrilllL-IirLl Tissue and Peridental Membrane.
FF, Food Containing Micro-Orgranizms.
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Fia. 40 —LoNGITumNAL SeEcTioNn ofF TooTH, ALVEOLAR PROCESS, PERIDENTAL MEM-
ERANE AND UM TISSUE, EXLARGED FROM G, 42, SHOWING ACTIVE INFLAMMA-
TION WITH Pus Pocker. Dos.

C, Cementum, E, Epithelial Tissne. J, Alveolar Proeess. MY, Inflamed Fibrous
Tizssue. R, Pus Poeket. V, Violent Inflammation.
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seen three divisions of the pulp (D) extending through three
separate canalg in the cementum (C). Cementosis (CC) may
be seen at the end of the root. Lacunar absorption is going on
(O). Thus results a building up and tearing down of the same
tissue from the same eause, interstitial gingivitis,

Fig. 46 shows inflammation of the peridental membrane (I')
with epithelial debris (W) seattered thronghout the field.

Fig. 47 is a seetion through the jaw and incisor tooth, show-
ing the relation of the structures to each other in a severe case of
interstitial gingivitis and pyorrhea alveolaris. The tooth is at-
tached at only a very small portion of the apieal end of the root.
The disease has been of long standing.  Absorption of the alveo-
lar process on one side has progressed on fully one-half of the
root, while upon the other about one-third the distance. Inflam-
mation commeneed at the gingival border and extended through
the periostenm (H). peridental membrane (1) and alveolar proe-
ess (J). Marked inflammation (V) has oeeurred in the mucous
membrane fold. An abscess has formed with a fistula extending
to the gingival border. The thin border at the left of the fis-
tulouns traet is the epithelium layer next to the tooth. It is evi-
dent that the pus burrowed to the surface through the strue-
ture instead of between the epithelium and the tooth. A similar
abscess and fistulous tract are evident upon the gingival border
on the opposite side of the tooth. The irritation produced by
the movement of the tooth has eaused the cementoblasts to de-
posit large quantities of material npon the sides and the end of
the root. The main nerve trunks (U) may be seen at and below
the end of the root.

Fig. 48 illustrates the alveolar border on the right side of
Fig. 45, eveatly amplified. This shows the progress of intersti-
tial gingivitis extending through the alveolar process producing
absorption with intense inflammation of the peridental mem-
brane and abscess with fistulous tract.

Fig. 49 shows a similar proeess amplified from the left side of
Fig. 47. It is interesting to note in this illustration that the
fibers of the sub-epithelinm pass down and become interwoven
with the coarser fibers of the periosteum in just the opposite
direction from those in the other side of the tooth, and in other
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illustrations. The fibers from the mueons membrane along the
side of the tooth extend down and into the peridental membrane
without a break in the strueture. The arrangement of the fibers
of the submucous laver in producing the fold is well illustrated
in the figure. This picture illustrates inflammation starting in
the gingival border.

MERCURIAL INTERSTITIAL GINGIVITIS IN DOGS.

To seeure a chain of evidence that interstitial gingivitis (due

to the metals, drugs, urie, lactie and other acids) commenced in

Proj. 14 inch, oenlar 1% ineh.  Spencer,

Fig. 50, —LONGITUDINAL SECTION 0F GINGIVAL BorbpeEr, SHOWING Rounp-CELL.
INFLAMMATION DUE To MERCURIAL PoOISONING.

the papillary laver of the sub-epithelial, mueous membrane, I
instituted a series of experiments in merveurialization of dogs.

Dogs for the purpose were picked up in the streets, Some
of these were operated upon by myself, but most of them were

under treatment at the Post-Graduate Medieal Sehool. Care
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was taken to secure those in health and with healthy gums,
Mereury was introduced by the mouth, skin and hypodermie
injeetion. It was no easy matter to get them under influence
of the drug, since the power of the glands to eliminate the poison
was enormous.  In no ease was salivation produeed. The first
symptom noticed was exhilaration, which would last from three
days to a week. Then paralysis agitans would eontinue until
death. In about a week the appetite would commence to fail
and it was difficult to get the dogs to take food of any kind.
The kidneys and bowels eliminated the poison. There was a

Pantachr. oil imm. 1 /12 inch oeular. No. 3. Leitz.
Fig. 51 —LoxGiTumxan SeEcTioN oF GINGIvarn Borper. Higuer MAGMIFICATION,
BHowinGg CoNNECTIVE TISSUE INFILTRATION WITH PrLasuma CELLS AxNDp PonLysNu-
CLEAR LEvcocyTes., Dog,

rise in temperature. Some of the dogs died before gingivitis
was observed. This demonstrated that not only does the nervous
system beecome involved, but the organs of the body may be
morbidly affected and death ensne before the gnms show symp-
toms of disease. Some dogs were killed after the gums became
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diseased. The time required to obtain results was from three to
eieht weeks. The age and physical condition of the dog eaused
this variation in time. After death the gum tissue was disseeted
from different parts of the jaws and placed in either fifty per
cent aleohol, Muller’s fluid, or two per eent formalin.

Sections of tissue from the guom margin and sides were made
on a number of places, Some were imbedded in parafiing others

in celluloidin,  The seetions were stained according to varions

Pantachr. oil imm. 1 /12 inch oenlar. No. 3. Leite,

Fig. 52.—LONGITUDINAL SECTION 0OF GINGIvalL PBorpeEg.  HIGHER MAGRIFICATION,
SnowinGg Rounp-CELL IXFLAMMATION EXTENDING To THE INNER COAT OF THE
BrLoop VESSEL AND ALSO PLASMA-MAST UELLS.

methods:  Delafield’s haematoxylin, eosin (Unna’s), alkalin

methylblue, earmin, Gramm’s stain, ete.

Mieroscopic examination showed that the epithelial lining of
the gums did not present pathologie changes, but appeared nor-
mal in every respeet. Conneetive tissue below the gnm epithe-
linm (the tissne analogous to the papillary layer of the derma
and the derma proper) presented unmistakable evidences of a
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mild inflammatory process. There occurred in this connective
tissue round-cell infiltration, generally moderate but in some
places quite dense. This cellular infiltration extended from
below (where it was densest) npward into the papillary layer
(Figs. 50 and 51). The densest cellular infiltration usually oe-
eurred around the vessels (Fig. 51).

Under high magnifieation, the eellular infiltration was found
to consist of polymorphonuelear leucocytes, plasma cells and

Projection 14 ineh, ocular 114 inch, Spencer.
Fig. 53.—LoNGITUDINAL SECTION OF GINGIVAL Borper, SHowing Rouxp-CELL INFIL-

TRATION IN THE CoNNECTIVE TISSUE AND EXTENDING INTO THE PAPILLAE. Dog.
plasma-mast eells, the latter with coarse basophilie granulations
(Figs. 52 and 53).

In some places were seen between the round cells, short,
broad fusiform eells, the protoplasm of which took quite well
basic methylblue. These cells resemble very much fibroblasts
and appear to be derivations of the plasma cells (Fig. 54). No
bacteria were found either in the areas of eellular infiltration
(inflammatory areas) or elsewhere. In these eases it is obvions
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Fig. 54,

INTERSTITIAL GINGIVITIS,

T m=

Pantachr. o1l imm. 1 712 inch ocular. No. 3. Leitz.

[LONGITUDINAL SECTION OF GINGIVAL BorpER, SHowING Rouxp-CrELL ITNPLAM
MATION DUE TO MERCURIAL PolsoxNING.,. HIGHER MAGNIFICATION.

FiG. &55.

A mnnkf-:.' skull showing abzorption of the alveolar proeess (original). The right
central and left lateral have dropped out. The alveolar process is absorbed so
that all teeth are loose.
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that there had oceurred a mild inflammation of the gums (gingi-
vitis). While this eould not be seen with the naked eve, miero-
seopie examination demonstrated histologie features of an in-
flammatory process.  The absence of bacteria justified the
belief that this inflammation was not of mierobie origin, bhut due
to merenry, which by its well-known chemotactie influence pro-
dueed the histologie changes of an inflanmmation.

Fig. 55 is the skull of a monkey who died aged one vear of
tuberenlosis.  Absorption of the alveolar proecess is the result
of autointoxication acting upon a depleted organism. The right
superior and inferior eentral and lateral ineisors have loosened
and dropped out. The roots of all the teeth are exposed to a
marked extent. The teeth could be removed with the fingers.



CHAPTER XYV.
RESEARCHES ON HUMAN IN INTERSTITIAL GINGIVITIS.

While hundreds of slides could be addueed in support of this
chain of evidenee, sufficient have been given to permit of the
introduetion of evidence from other phases of the subjeet.

The following autopsy was made by L. Hektoen on an old
man, in whose case the pathologic diagnosis was as follows:
Senile marasmus (senile emphysema, senile sclerosis of the
aorta, atrophy of the parenchymatous organs), senrvy (hmmor-
rhagic gingivitis); chronie aortic and mitral endoearditis;
fibrous myoecarditis; chronie nephritis; caseo-calearcous areas
in the right apex, spleen and left adrenal; double hydrothorax;
bronehitis; fibroma of the stomach ; amputation of the left lower
extremity at the lower third of the thigh. The findings unre-
lated to the seope of the present investigation are omitted. The
eums were found swollen, and here and there infiltrated with
blood. There was purulent matter about the roots of the teeth,
many of whieh were loosened and some of which eould be
removed with the fingers. The roots of the loosened teeth were
covered with a granular grayish material.

Baeteriologie examination of the root of the tooth gave the
following results: Tube of bouillon from which agar plates
were made, inoculated twentv-four hours before date, July 29,
1898. There were two varieties of colomies: Both grayish
white. Omne kind is round, pin-head size, slightly elevated, with
thin, wavy, but sharply defined border. Finely granular. Media
inoculated from one of these. Adgar Slani: White, tallow-
like growth along the track of the needle, with thin, more trans-
lucent layer covering the rest of the surface. Only moderately
elevated. Greenish tinge given to media. Polato: Elevated,
“elumpy ™ growth, white on top, econfined to needle track.
Potato mueh darkened. Blood Serum: Gray, waxy growth,
little elevated, sharply defined and thick border. Gelatin Slab:
Saucer-shaped liguefaction at upper part, more tubular in deeper
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portions. Floeenlent masses throughont. Glucose Agar: Gas
produced, white, thick growth on top. Milk: Alkaline, soft
coagulation. Bouillon: Cloudy. Characteristics: Rapid growth,
a sour, nauseating odor given off from all media. Morphology:
Large coceus, single, in pairs and in groups. Stains easily by
ordinary methods, also by Grams. The smaller colonies on agan
plates (pin-point sized in ecenter) with nearly transparent, illy
defined paripheral zone. Border indistinet. Central portion in
gray. Finely granular throughout. Agar Slant: Gray film
over entire surface, somewhat thicker along the inoculation
streak. At hottom there is a nearly white growth. Very light,
areenish tinge to media. Blood Serum: Like on agar. Polato:
Heavy dirty grayv growth, wavy and sharply defined border.
Looks like bunch of ecanliflower. Gelatin Slab: Liquefied,
saucer-shaped at top, tubnlar in deeper part. Growth mostly
in upper stratum. Lit. Milk: Negative. Bouillon: Cloudy.
Glucose Agar: Gas produced.  Characteristics:  Rapid
growth, stinking odor from all media. Morphology: Small,
slender bacilli; actively mobile, spores. Takes ordinary stains
readily and is not decolorized by Gram’s method.

Only the lower frontal teeth and corresponding part of the
jaw could be examined. The epithelial covering of the gums
appeared to be quite intact. In some places it was a little thick-
ened, and its lower lavers infiltrated with new eells.  The sub-
epithelial tissue was mueh thickened, presenting the general
strueture of an inflammatory granulation tissne of some stand-
ing. Areas oceurred in which there were many new cells and
but little stroma. In other foei the tissue was more fibrous, the
new eells running in bands. Here and there oceurred free and
intracellular granular, yellow pigment. Typieal hyaline bodies
of various sizes, and staining a precise bluish violet with Gram’s
method, were found in rather small numbers. In some places
small sub-epithelial abscesses were met with, which (in the
instance of a distriet ineluding a lower incisor) were really sub-
periosteal. The contents eonsisted of nuelear detritus and bae-
teria (mostly ececi) which have acenmulated, espeeially upon
and in the walls of the minute cavities extending from such an
abseess. There seems to be a complete ocelusion of the vessels



X 40, 35 M. M. Zeiss. Miero photograph, rediecd one-thivd,
Fig. H6.—LoxgiTupiNaL SEcTIoN oF TooTH, ALVEOLAR PROCESS AND GINGIVAL BORDER,
Hfl“'l'l-'[:"\:[i ACTIVE ]:“-.'I'I.,'l.:‘l.l MATION IN SCOURVY 1v Alay.

B, Dentine. C, Cementum. E, Epithelial Tissue. G, Submueous Membrane.
H, Periosteum. J, Alveolar Process. 1. Haversian Canals. M, IFibrous Tissue. V,
Violent Inflammation. AA, Point of Union of Epithelial Tissue and Peridental Mem-
brane. RR, Space Pocket from Want of Union of the Epithelial Fold,




X 40. 35 M., M. Zeiss. Micro-photograph, redoeed one-third,

Fi1g. 57 —LoxGIrrUupINAL SEcTIoN ofF A ToorH, ALVEOLAE PROCESS AND GINGIVAL
BoORDER, SHOWING ACTIVE INFLAMMATION I¥ SCURVY IN Max,

B. Dentine. O, Cementum, £, Epithelial Tissue, G, Snbmucous Membrane.
V., Violent Tnflammation. ¥, Sloughing of the Epithelial Tissue Due to Caleie Deposits,
AA, Point of Union of Epithelial Tissue and Peridental Membrane,



X 75. A. A. ohj. Zeiss. Miero-photograph, reduced one-third.

Fig. 58 —LoNGITUDINAL SECTION oF TooTH, ALVEOLAR PROCESS AND PERIDENTAL MEM-
BRANE, SHowING Broop PigMENT 1IN Broop VESSELS OF PERIDENTAL MEMBRANE
1IN BCURVY 1IN Maw.

C, Cementum. J, Alevolar Process. K, Capillaries. T', Inflamed Peridental Mem-
brane. K* Blood Pigment in Capillaries,



X 75. A. A, obj. Feiss. Micro-photograph, reduced one-third.

Fig. 9. —LoNGITUmMNAL SEcTioN oF ToorH AND GINGIVAL BORDER, SHOWING ACTIVE
[XFLAMMATION BEXTEXDING THEOUGH THE MUcous AND PERIDENTAL MEMBRANES.
Scurvy 1N Maxn,

B, Dentine. C, Cementum. FE, Epithelial Tissue. V, Vicolent Inflammation. AA,
Point of Union of Epithelial Tizsue and Peridental Membrane. RR, Space Pocket
from Want of Union of Epithelial Fold. M', Inflamed Fibrous Tissue.
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(eapillaries) with typical bacteria masses, staining a peculiar
bluish violet eolor with hematoxylin, and blue with Gram’s
method, so that the vessels presented the appearance of being
very suecessfully filled by an infeetion mass: the small dilata-
tions, the branches and the larger vessels (judging from strue-
ture these seemed to be veins) were sometimes brought out very
nicely. The intravaseular growth of bacteria extended into the
hone below as well as, and more especially into, the peridental
membrane.'  These abscesses (suppurative periostitis) oecenr
almost exclusively upon the inner surface of the alveolar proe-
ess, heing confined (as far as there was oceasion to observe) to
the external aspeet of the process. There was alwayvs a thin,
sound laver of bone separating the abscess from the peridental
membrane.  Very generally the spaees in the adjacent bone
were filled with a eellular fibrous tissue in which oceurred islands
of osteoid tissue. The bone trabeeule were generally covered
by a thin laver of osteoid tissne, which (from the greater num-
ber of cells it contains, as compared with the other bones) must
he newly formed. Rows of osteoblasts were found often upon
the trabecul®. Few Howship's lacune were found, and these
were filled with small eells. There were no osteoclasts in the
areas about the abseesses. The bone outside of the alveolar
proecess was quite unehanged.

The ““bacterial thrombosis’ not unusually extended into the
peridental memhbrane, whieh then refused to stain as elearly as
normal. The upper part of the peridental membrane was
nsnally the seat of cell proliferation, and of the formation of
fibrous tissue, due to the direet extension of the similar process
in the sub-epithelial connective tissue of the gingivus. There
were no indieations that the proeess began helow, at the apex of
the tooth, for example, and extended upward. In the peridental
membrane, and often connected with the cementum of every
tooth examined, were very many so-called calcospherites; cal-
cified, eoncentrically lamellated, round or oval bodies, not unlike
the “‘corpora amylacea.”” In many instanees, it seemed as 1f the

! The abscesses have a definite outline or wall of ordinary ecllular fibrous tissue
displaying striking evidenees of active inflammation. The tissue about the eapilla-
ries filled with bacteria refuse to stain elearly, but there are no signs of inflammation.
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body had formed in the cement or at its margin—the cement
presenting here a nodular eondition.

Fig. 56 illustrates a seetion through the tissnes of the jaw
and enspid tooth. The epithelium is not so dense and thick as
in a similar seetion from the dog. Inflammation extends along
the papillary layver of the submueous membrane () and involves
the deeper structures. The mueous membrane layer has doubled
upon itself, forming a pocket (R R). Violent inflammation is
evident at V. This is of unusual interest, sinee it demonstrates
that inflammatory produets may be earried by the blood vessels
anvwhere thronghout the alveolar proeess, and may result in
abscesses. The inflammation extends throughout the periosteum
(H), the fibers of which extend from the root of the tooth over
the border of the alveolar process (J). There the coarse fibers
of the periostenm eontrast decidedly with the finer fibers of the
sub-epithelinm.  Absorption and contraction of the alveolar
process (fully one-half the length of the root of the tooth) has
taken place, as well as lateral absorption. The inflammatory
process extends through the Haversian eanals (L),

- -

Fig. 57 is a section through the jaw at the lateral incisor.
The epithelium (E) is seen upon the outer surface of the alveolar
process as far as the root of the tooth. The inner fold next to
the tooth has disappeared through eneroachment of deposits
which have been destroved by nitriec acid. Inflammation ex-
tends throughout the entive submueous membranee (G). The
most marked inflammation in this case 1= entirely upon the
outer horder (V).

Fig. 58 shows a section of the peridental membrane (I)
and alveolar process (J). Capillaries (K) interlace through
the field, the largest number being distributed along the
alveolar wall. Blood pigment containing bacteria is notice-
able (K’).

Fig. 59 is an amplification of a section depicted in Fig. 56.
This gives a elearer idea of the folding of the epithelinm (E)
and submucous membrane (G) layer upon itself, forming a
pocket (RR), in whieh may be seen an acenmulation of food and
bacteria. It also shows extensive inflammation throughont the
entire field. Marked inflammation is evident at V. The point
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Micra-photograph, redueed one-third.

X 75. A. A. obj. Zeiss.

Fig. 60.—Cr0oSS SECTION PERIDENTAL MEMBRANE, SHOWING AcTIVE Rovnnp-CeELn Ix-
FLAMMATION. ScURvy 1IN Mawn.

C, Comentum., V, Violent Inflammation. W, ]']p'-H]H'Ii:ll Débrig, O, Endar

teritis Obliterans.



XoTo: GALAG ohj. Yeiss, ,".Iirt'u-||hnin;_:r.'|;|-|1_ redueed one-third,

Fig. 61.—Cross BECTION OF INFLAMED PERIDENTAL MEMBRANE. Scurvy 1x Max.

[, Peridental Membrane. J, Alveolar Proeess. K, Capillaries. L, Haversian
Canals. BB, Blood Vessels of Von Ebner Preeeding Perforating Canals. EQ, Endar-
teritis Obliterans, W Epithelial INébris.



-
X 75. A. A. obj. Zeiss. Miero-photograph, reduced one-third.

Fig. 2. —Cioss BEcTioN oF TooTH, ALEVOLAR PROCESS AND PERIDENTAL MEMBRANE,
SHOWING ACTIVE [NFLAMMATION AND ABSORPTION OF BONE. SCURVY IN Man.

¢, Cementum. T, Peridental Membrane. J, Alveolar Process. P, Perforating Canal
Absorption. 'V, Violent Imflammation.
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:'i. 400, 33 M- AL "]:'.i' :'fi'i.liﬂ, :'I.T'i:"l'u Iﬂu;fugr;gph, -|-|.:1|_“.-|_-d fﬂ'l'-"“ﬂl'l.l..

FiG. 63.—Cross SECTION OF PERIDENTAL MEMBRANE AND ALVEOLAR PROCESS, SHOWING
ACTIVE INFLAMMATION AND ARCESS. ScURVY 1N MAN.

J, Alveolar Process. B, Bacteria. Y, Abeess. 1!, Inflamed Peridental Membrane,
L, Inflammation Extending through Enlarged Haversian Canals,



X 75 A, A obj. Zeiss. Micro-photograph, reduced one-third.

Fig. G4.—(R0osSs SECTION OF PERIDENTAL MEMPRANE ARD ALVEDLAR PROCESS, SHOW-
%G ACTIVE [NFLAMMATION AND ANOTHER LARGER ABCESS. SCURVY IN Max,

J, Alveolar Process. P, Perforating Canal Absorption. V, Violent Inflammation.
Y, Abcess, I, Inflamed Peridental Membrane, L7, [nflammation Extending through

Enlarged Haversian Canals,
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of union of the sub-epithehal layer and the periostenm is shown
(AA).

Fig. 60 illustrates inflammation of the peridental membrane
with epithelial debris (W) seattered over the field. Endarteritis
obliterans (EO) is also noticed at various positions. Marked
imflammation may be seen at V.

Fig. 61 illustrates a section of the peridental membrane (1)
and alveolar proeess (J) with inflammation extending throngh-
out. Capillaries (K) are also noticeable in large quantities,

X 300. No. 2 projection oeular. D. D). obhj. Zeiss.

Fig. 65.—Cross Becrion oF ToorH, ALVEOLAR PROCESS AND PERIDENTAL MEMBRANE,
SHOWING ACTIVE INFLAMMATION WIiTH CALCOSPHERITE IN MEMBRANE., SCURVY
15 Max,
B, Dentine. C, Cementum. I, Peridental Membrane. J, Alveolar Process.

HH, Caleogpherite. J', Inflamed Peridental Membrane, LY, Inflammation Extending
through Enlarged Haversian Canals.

nearer the alveolar proeess than the root of the tooth. Epithe-
lial debris is evident at W. Endarteritis obliterans (E()) may
be seen in different portions of the field. Inflammation has
extended into the Haversian eanals (1.) but absorption has not
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occurred to any great extent. The blood vessels of Von Ebner
(BB) are quite well shown.

Fig. 62 is a section showing the eementum (C), the peri-
dental membrane (I) and the alveolar process (J). Marked
inflammation extends through the peridental membrane, thenee
throngh the Haversian eanals (which are entirely ohliterated).
Absorption of the trabeculm (halisteresis) has resulted to the
extent that what remains of the alveolar process (J) are islands
of bone held in place by the fibrons tissne. DBlood vessels of
Von Ebner with perforating eanals are seen at P.

Fig. 63 shows a section of the peridental membrane and
alveolar process with a large abscess originally within the
alveolar wall. Inflammation spreading through the peridental
membrane has oceurred at I, while the decaleified alveolar
process is also shown (J). Violent inflammation has taken
place within the alveolar wall, and an abscess (Y) has formed.
The wall of the absecess is distinetly seen, with masses of bae-
teria (T) elinging to the inner sides, The proeess of halisteresis
(Q) (bone decalcification) is seen as a result of the violent
inflammation. The entire wall next to the peridental membrane
and about the abscess has been destroyed, and the different
stages in the process by which this has been accomplished are
beautifully shown.

Fig. 64 illustrates a larger abscess (Y) from another loca-
tion. This is also situated within the alveolar wall, showing
that the inflammatory produets extend through the blood ves-
sels. Marked inflammation is seen upon the side next to the
peridental membrane (17), while rapid absorption—halisteresis
(Q) and perforating canal (P)—is proceeding at the borders
of the abscess and nearest the alveolar process.

Fig. 65 shows a section of a tooth (B and (), inflamed
peridental membrane (I7), with absorption of the alveolar proe-
cess (J). In the inflamed peridental membrane may be seen
a ealeospherite, oblong in form,

INTERSTITIAL GINGIVITIS IN MAN FROM DRUG ACTION.

A forty-eight-vear-old merchant was dyspeptie, debilitated
and asthmatie, and for the treatment of these conditions he had
been under calomel and tonies for a little less than two weeks.
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When he eame under observation, the mueous membrane and
gums were then much inflamed. There was marked sialorrheea.
The teeth were loose. The gums were swollen. Pus oozed trom
the gums. The breath had a decided metallie odor. At my sug-
gestion, his medieal attendant stopped the ealomel. He was
then ordered six pints of spring water daily. The gums were,
on alternate davs, saturated with 1odin.  In a few days the sore-
ness and swelling were so redueed that the deposits could be
removed. The patient was discharged eured in a short time
other than as to the right inferior second molar, which was so
loose as to require removal. This tooth was placed immediately

FiG. 66, —SHows A SMALL FRAGMENT oF IXFLAMED PERIDENTAL MEMBRANE.

in fifty per eent aleohol for twenty-four hours and then removed
to absolute aleohol for twenty-four hours more. T'he membranes
had receded about two-thirds the length of the root. Seetions
for microscopie purposes were made from the lower third of the
root. Of these sectiong, Fig. 66 shows a small fragment of in-
flamed peridental membrane. Fig. 67 exhibits violent round-eell
inflammation, degeneration and liquefaction of tissue.

A thirty-five-year-old diabetie painter eame under observa-
tion for plumbie poisoning. His gums were swollen. There was
decided sialorrheea. The teeth were loose. Pus flowed from the
gums. He was placed on ozonate spring water and the gums
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were saturated with 1odin on alternate davs., Three loose teeth
were removed and plaeed in aleohol.  Seetions from the upper
third of the left .-'I||u-r'il||' second l]il‘l].‘i]iill oave results on miero-
scopic examination similar to those already deseribed as ocenr-
ring in mereurial poisoning. Fig. 682 shows round eells of in-
Hammation. Fig. 69 illustrates very marked degeneration of
the peridental membrane., In the lower rieht-hand corner are
seen the root of the tooth, dentine and eementum. The whole

surface of the peridental membrane is in an advanced phase of

Fig. 67.—VioLExT Rovxp CELL TNFLAMMATION, DEGEXERATION AND
Laguiricarion oF TISsUE.

inflammation. Just at the border of the root is evident an area
of membrane softening. Just bevond, but joining, is noticeable
breaking down of tissue. In the center are seen two areas of
softened tissue more advanced in degeneration.

One oecupation disease which has been ignored in the etiology
of interstitial gingivitis is ““brass-workers’ ague.”” In almost all
brass-workers, a stain varvine from a bright to a brownish CTeen
18 detectable on the necks of the teeth between the erowns and
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the gum insertion. This is most obvious in the upper jaw.
After a while, as K. Hogben® has shown, the teeth become
loosened and fall out. Before these ehanges in the gum oeenr
nervous symptoms have developed from the brass poisoning.
Arsenie shonld be taken into aceount in the etiology of inter-
stitial gingivitis. This drug has a very decided tendeney in eer-
tain subjeets to canse, even in small doses, marked stomatitis
and irritation of the muecous membranes thronghout the body,
Tartar emetie and the other preparations of antimony, pro-
ducing irritation of the mueons membranes of the mouth and
elsewhere, may act as predisposing and exeiting factors of inter-

stitial einzivitis.”

Fig. 68.—SEcTIoN 0F PERICEMENTAL MEMBRANE SHowING Bouxp CELL [NFLAMMATION,

Among the drugs which should be taken into account in the
etiology of interstitial gingivitis is potassium bromide. This
produces in eertain individuals, or when given to exeess, marked
inerease of the saliva with irritation of the mucous membranes
of the mouth, followed later by dryness of the mouth and shrink-
ing of the gums. The bromides have, as H. C. B. Alexander*
has shown, a tendeney to irritate all the mucons membranes of
the body as well as the skin. Therefore, in dealing with cases

? Birmingham Medieal Review, 1887,

*Lewin: Untoward Effects of Drogs.
* Alienist and Neurologist, July, 1806,
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of interstitial gingivitis in whieh the bromides are being taken,
this factor should not he negleeted.  In these eases the symptoms
due to the bromides are apt to be charged to the nervous state for

which the bromides have been eiven.  The irritation of the

mucous membrane by the bromides may ocenr quite early among

=

Fig. 69 —MARKED [NFLAMMATION AND DEGENERATION OF THE PERIDENTAL MEMBRANE
SHOWING FOUR PERIDENTAL ABSCESSES,

the untoward effects produced by them. In all probability the
bromide rather than the alkali is the source of these untoward
effects.

What is true of the bromides 1s also trne to an even greater

degree, as has elsewhere been shown, of the 1odides.



CHAPTER XVIL
RESEARCHES ON HUMAN IN PERICEMENTITIS.

Referring to Chapter VI we find that the peridental mem-
brane is a fibrous tissue situated between the root of the tooth
on the one hand and the alveolar proeess on the other. It covers
the root of the tooth. This strueture, to all intents and pur-
poses, 1s a eontinuation of the trabecule or fibrous tissne in the
alveolar proeess. In other words, the alveolar proeess is noth-
ing more or less than fibrous tissue filled in with lime salts.

If a piece of jaw containing teeth be placed in a weak aeid
solution and the lime salts dissolved, there would be no distine-
tion, under the mieroscope, in the remaining structure from the
root of the tooth to the outer surface ineluding the periosteum
except in quality of fibers. When a low form of inflammation is
set up in the alveolar process, the lime salts are absorbed, leav-
ing the fibrous tissue in like manner. If on the other hand, the
inflammation 1s more intense, the trabeenle or fibrous tissue is
also destroyed.

Irritations of a loeal nature first produce a gingivitis of the
gum tissue which extends along the blood vessels into the deeper
tissues and assumes an interstitial character. When the irrita-
tions are eonstitutional, due to autointoxieation, drug, or other
irritation and poisons, the deeper tisznes become involved, then
assuming an interstitial character, later affect the gums, pro-
dueing gingivitis.  When the peridental membrane hecomes in-
volved, whether from loeal or eonstitutional eanses, it is termed
pericementitis.  This disease is always recognized by soreness
and a slight elongation of the tooth or teeth.

if the canse be slight or if removed, the membrane will re-
turn to its normal condition. On the other hand, if the cause be
severe and of long standing the nflammation will become
chronie, resulting in absorption of the alveolar process and per-
haps abscess.
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A low form of pericementitis may aet upon the surrounding
tissues in different wavs, depending, to a great extent, npon the
nervous system. First, if there are no corresponding teeth for
antagonism on the opposite jaw, the inflamnmation will cause a
deposition of lime salts in the alveolar process, eausing elonga-
tion which continues until the tooth or teeth meet resistance.
Second, exostosis of the cementum of the tooth. Third, the
inflammation results in peridental or alveolar abseess. Later,
especially if the irritation be of a constitutional nature, the
inflammation will eause absorption of the alveolar process and
exfoliation of the teeth.

A seamstress bites her thread, pericementitis results. If
treatment be resorted to and the habit stopped, the peridental
membrane will be restored to health. 1f, however, this habit
be continued, interstitial gingivitis results, with absorption of
the bone and loosening of the teeth. The habit of biting threads
with the teeth canses an extra amount of work upon the peri-
dental membrane. Persons suffering with auntointoxieation
would naturally find sueh teeth first involved in interstitial
egingivitis. The same results follow when a low form of inflam-
mation oceurs in the three elassifieations just mentioned above.
Persons of low vitality, poorly nourished people suffering with
prolonged sickness and pregnant women have periostitis and
general interstitial gingivitis. Persons overworked or suffering
with neurasthenia are prone to it,

In syphilis, pericementitis and interstitial gingivitis are set
up and not only in the alveolar proeess, but all bones of the body
may become involved, causing hypertrophy as well as absorp-
tion and death of bone. Heat and allied irritation will produce
interstitial gingivitis and bone absorption.

Some more severe forms of pericementitis and interstitial
eingivitis deserve attention from the irritation point of view.
I have for yvears moved the teeth of dogs with regulating appli-
aneces, using a screw with sixty threads to the ineh. In some
the serew was turned one-fourth round, in others one-half, and
in still others one full turn once a day. Some of the dogs were
killed in three days, others in a week, and still others in two
weeks., By this method the simplest and most severe forms of
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pressure were applied, the length of time being brief as well as
extended.  These tissues were deealeified, eut, stained and
mounted for the mieroscope. In every ease inflammation of the
pericementum was produced. This disproves the theory =o long
held, that bone absorption in regulating teeth is purely a physio-
logie proeess. Teeth were also extracted from dogs and after
a week they were killed. The bone was deealeified, eut, stamed
and mounted for the mieroscope. The absorption was inflamma-
h:]'_r in character. The I-|:|‘|.".'.=-: of ||le_{':~' and I1Iu]l|-:t'}':-t who were

crupting the permanent teeth were treated in like manner.  Ab-

Frgure 70,

Inflargmation of the gum margin (original ).

sorption of the alveolar process to allow the teeth to pass into
position wasg of inflammatory type. Simple irritation, as well as
severe pressure, hence produees the same pathologie process,
pericemental inflammation and interstitial gingivitis.

The blood vessels whieh supply the gums, pericemental mem-
brane and alvealar proecess are, as I have elsewhere demon-
strated elosely connected. Those in the pericemental membrane
form a plexus atong the wall of the alveolar process, while only
a small number are near the roots of the teeth. So elosely eon-
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nected are these that the vessels in one cannot become involved
without affecting those of the other tissnes. Henee, gingivitis
and pericementitis occur which in reality become interstitial,
or interstitial inflammation appears, which in reality hecomes
gingivitis. No matter what the cause may be, or whether the
initial lesion be in the gum or interstitial strueture, absorption
of the alveolar process eventnally results,

[ began my experiments upon the peridental membrane in
15896, In 1897, 1 read an artiele before the Seetion on Stoma-
tology of the American Me

ieal Association, demonstrating the

Vh R

AR T

Frovee 71.

Seetion deeper at the alveolar border (original). Aetive inflammation around two

arteries which are ]u-:-uming thickened.

pathology of the peridental membrane from simple inflammation
to the breaking down of tissue and the formation of abscess.
A bicuspid tooth with a gold erown attached was taken from
the mouth of a fifty-four-year-old man. He was suffering from
auntointoxication and nenrasthenia. The tooth had become quite
loose although the gum tissue was still intact. The irritation
was both loeal and constitutional in character, since the gold
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erown irritated the gum margin and a slight attack of Bright’s
disease caused self poisoning.

The following illustrations are taken from microscopie shides
and magnified four hundred and eighty diameters. Fig. 70
shows the gum tissue. The epithelial layer shows the dipping
down of the legs into the true mueous membrane below the base-
ment membrane, with round eell infiltration due to irritation.
Fig. 71 is a eross-seetion of peridental membrane of the left

inferior central incisor of a lady twenty-nine vears of age who

FiGuRrg T2.

Active inflammation in peridental membrane and trabecula {original).

had been under my ecare for fourteen vears. She was in the
habit of biting her thread with this tooth. Her oceupation, that
of dressmaking, cave her little or no exercige and she was also
overworked. She drank no water; she was suffering from sleep-
lessness and nervounsness due to indigestion and auntointoxiea-
tion. Seections of tooth, after deealeifieation, were made in the
usual manner for the mieroseope. A eross-section shows two
blood vessels which are considerably thickened (endarteritis
obliterans) in its early stages with round cell infiltration in the
tissues about them.
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FIGURE T3

Violent inflammation in the Fll"."i'lll'|!|.'ll membrane amd trabecula (orieimnal),

Ficure T4.

Bhows the root of the tooth, the ]ll'ri-]|~1|1:|] membrane., active inflammation in the
1I'.':|||l'|'|2|].51' and the 1'r|I'Ir_u|1i-e|I| of two abscesses, :’\'llh' !il:lr both these ahseesses are
loeated in what was onee the alveolar process, The peridental membrane can be
I'l‘:ll|i.].'|' observed between the root of the tooth and the nearest ahscess {l:.l!'-
1Finall.



RESEARCHES 0N HUMAN IN PERICEMENTITIS. 151

The preceding three illustrations show the different stages of
inflammation and liquefacetion of the peridental membrane of the
right superior first molar in a forty-vear-old ladyv, a marked
neurasthenic who has had periostitis and interstitial gingivitis
with pyorrhea alveolaris for the last twenty vears and is now
losing her teeth very rapidly. Fig, 72 shows a eross-seetion of
palatal root near the apex, showing aetive inflammation in the
peridental membrane. The round cell inflammation with exudate
1s rapidly eolleeting between the bundles of connective tissne
fibers. Flig. 73 1s a eross-section of the same root nearer the
apex showing conneetive tissue with aetive inflammation, a stage
further advaneed than that of the previous illustration. In this
area no fibrous tissue ean be seen. Fig, 74 shows a still further
advance in degeneration and liquefaetion, forming an abscess.
This is a lower magnification, showing a portion of the two
bueeal roots of the tooth, peridental membrane and the trabeenle
or fibrous tissue which was onee alveolar proeess between them.
The peridental membrane may easily be distinguished aronnd
each root from the trabeculw between them. Two areas of
softening and liguefaction may be seen forming two abscesses.



CHAPTER XVII.
LOCAL CAUSES OF INTERSTITIAL GINGIVITIS.

The local irritations producing interstitial gingivitis are the
eruption of the teeth, change in funetion, tartar, uneleanness,
lactie acid ferment, irritations due to modern dentistry, irreg-
ular teeth, regulating teeth, implantation of teeth.

Many vears ago' | stated that modern dentistry was one of
the most fruitful sources of interstitial gingivitis. Irritations
from foreign substances, such as detached bristles of the tooth-
brush, too great frietion in brushing the gums and alveolar proe-
ess, where the latter is prominent, injudicious use of the tooth-
pick, the use of ligatures in holding in rubber dam and regulat-
ing teeth, regulation of teeth with any applicance, application of
the rubber dam, the use of elamps, erown and bridge work, irri-
tation and heat due to artificial dentures and regulation plates,
overlapping fillings, injuries from instruments, the devitaliza-
tion of pulps, root fillings which throw increased work upon the
peridental membrane or irritate it, in a word whatever irritates
the gum margin, peridental membrane or alveolar process, is
likely to produee inflammation whieh later becomes chronie. 1
am convineed that the disease is contagions, or progressive, not
from one individual to another, but from one tooth to another in
the same mouth.

The greatest and most important local canse of interstitial
gingivitis is that of the eruption of the teeth sinee nearly every
I]f"l‘ﬁﬂn ]}{'}HHI"EHI"E twao ﬁ[‘tﬁ_

Tooth eruption of both the first and second set ushers in the
second and thivd periods of stress. It is at these periods when
great changes take place in the svstem of the child and mark
the early eras of future welfare. The absorption of hone in the
eruption of the teeth and the building up of hone about the roots

1 Talbot, The Dental Cosmos, Nov, 1586,
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to hold them in place is an inflammatory process. How well this
is accomplished depends upon the health of the child. In neu-
rotiec and degenerate children, when the nervouns system is un-
stable and the child’s vitality is of low order, the process of
absorption and deposition of bone cells is not earried on nor-
mally. Especially is this true in the building up of the alveolar
process about the roots of the teeth. Interstitial gingivitis re-
mains in the alveolar process to a greater or lesser extent during
the entire period of and until the shedding of the first set of
teeth. The extreme illustrations of this disease are those con-
nected with rachitis, infantile seurvy, inherited syphilis, marked
neurosis, degeneracies and similar diseases, The jaws are often
small, the alveolar processes are undeveloped and quite loosely
built up. The gums are always inflamed and frequently uleer-
ated. At the second period of stress, when the first teeth are
ernpting the entire alimentary canal as well as all the internal
organs undergoes changes in preparation for the reception of
solid starehy food. The effeets upon nutrition at this time are
severe. In every patient there is more or less inflammation in
the alveolar proeess, gums and peridental membrane until the
first teeth are shed.

When the second set of teeth erupt there is a double inflam-
matory process going on in the tearing down of the bhone to
remove the temporary teeth and bailding up the proeess for the
permanent teeth. So irregular is this aetion that in many
mouths there is a continuous inflammation through the entire
process on hoth jaws. This is notieeable in neuroties and de-
generates and in those children whose vitality is low and who
are poorly nourished. The bone is porous and loosely put to-
gether. The severity of interstitial gingivitis during the erup-
tion of both sets of teeth and after all of the second teeth are in
the mouth will depend upon the nervous svstem and blood S1p-
ply. It must not be lost sight of, that, after all of the second set
of teeth are in the mouth, there is a restlessness existing ;tlﬁmlg
them till all are seeurely loeated in their respective localities,
although they may not be in their proper relations to each other.
As long as this restlessness continues, and it may persist until
middle life, interstitial gingivitis is always present. The irri-
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tation set up by the advancing teeth eauses inflammation in the
onmis and alveolar proeess. A visit to schools for defective ehil-
dren and an examination of their mouths will eonvinee any one
of the truth of this statement.

CHANGES IN FUNCTION.

Change in funetion has been diseussed in a general way in
previous chapters. It is necessary, however, to state here that
owing to use and disuse of struetures and environment, the fune-
tion of mastication 1= gradually being redueced to a minimum.
On this account and the gradual reduction of the size of the jaws
and straight erowned teeth, the alveolar proeess, has, in most
persons, changed its shape and has become narrow, long and
thin. This change in shape and loss in blood and nerve supply
makes the process abont one or more teeth exceedingly suseep-
tible to disease and destruetion on aceount of loss of funetion.

TARTAR.

Tartar is the excess of lime salts in the blood exereted
through the salivary glands. It remains soluble in the saliva
until it reaches the month eavity when it precipitates. Just how
precipitation is aceomplished has not been proven beyond a
doubt. Omne theory is that the action of ammonia exhaled from
the lungs is the greatest factor.

Kirk savs,” ““ As the saliva contains carbon dioxid in solution
it has been assumed with some justification, that the eseape of
the earbon dioxid which was the solvent of the ealeinm earbonate
and triealeie phosphate, eanses a precipitation of those salts in
the presence of the eolloid muein, in eombination with which it
deposits as tartar upon the teeth.”’

H. H. Bouchard® proposed an explanation for the formation
of salivary tartar deserving of econsideration, viz., ‘‘that,
inasmuch as fermentative proeesses in the oral eavity give rise
to aeids, and particularly lactie acid, these acids canse preeipi-
tation of the muein of the saliva as a coagulum which entangles
in its strneture ealeie phosphate and earbonate, and this inass by

2 Kirk. Ameriean Text-Book of Operative Dentistry, page 480,

EBee Origin of Salivary Caleulus by Henry H. Bouchard, Dental Cosmos. 1885,
vol. XXVIT, page 5321, Al=o Varieties of Dental Caleuli, by the same anthor, Dental
Cosmos, 1808, vol, X1, page 1.
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eradunal eondensation inereases in density to the extent of form-
ing the eoherent deposit known as tartar.”

Tartar aceumulations vary in gquantity as well as in charae-
ter in each individual and even in the same month. In some the
greatest amount is found upon the molar teeth in opposition to
the parotids whose function is apparently to keep the mouth
moist. These glands constantly discharge small quantities of
zaliva without food stimulation. Owing to its speeial funetion,
the sub-maxillary gland 15 stimulated by tasteful substances,
hence probably does not send out as mueh lime salts. The sub-
lingual glands next to the parotids discharge the greatest amount
of ealeie salts, which accounts for the quantity of deposit found
on the posterior surfaece of the inferior incisors. The tartar will
accumulate so rapidly in some mouths as to completely eover a
tooth or teeth in a short time. In some auntotoxie states there 1s
always excess of tartar deposit. In a patient in whom mal-
nutrition was most pronounced, deposits of tartar wounld eollect
g0 rapidly as to cover all the teeth in from four to six weeks.
The teeth were of a degenerate type in that they had no enamel.

In tartar analysis there is also great variation, that deposited
near Steno’s duet having the greater per eent of lime earbonate
while that from the lower incisors has the greater per eent of
lime phosphate.

Tartar may be black, deep hrown, green or vellow. In to-
baceo users the deposit 1s usnally black, presumably stained
from nicotine. Other agents will stain tartar as well. This is
finely exampled in betel-nut chewers where ““‘the rapid aceumn-
lation of large, dense deposits of tartar which at first are red,
then finally become a dark, ehestnut brown or black.’” Nodules
of tartar which eling with such persisteney to the roots of the
teeth are usually of a greenish or dark brown color and of great
densitv. Tartar is not uncommon in domestic animals and the
wild in eaptivity. I have no means of ascertaining whether wild
ammals running at large are thus affeeted.

If the deposits of tartar arve allowed to remain upon the
teeth, they are added to day by day. Sooner or later, they set

4 Kirk. American Text-Book of Operative Dentistry.
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up irritation and inflammation in the gums, in the peridental
membrane and in the alveolar process, with resulting interstitial
oingivitis, pyorrhea alveolaris and finally exfoliation of the
tooth or teeth.

IRREGULAR TEETIL,

Every one is familiar with the faet that those persons who
possess small jaws and irregular teeth are more subjeet to inter-
stitial gingivitis than those persons possessing normal jaws and
teeth. This is due first to the fact that those persons possessing
irrecular teeth have unstable nervous systems.  Second, the ir-
regularity of the teeth brings the roots eloser together, making
the alveolar process thin between the roots, thus reducing the
blood and nerve supply, and thus reducing resistance. The gums
are inflamed from want of eleanliness and proper brushing and
the function of proper mastication is lost. The gums thicken
hecause engorged with blood and stasis takes place, resulting in
irritation,

UNCLEANLINESS.

One of the most froitful sources of interstitial singivitis 1s
uneleanliness. Food and tartar colleet on the teeth at the gin-
gival border setting up irritation and inflammation. A want of
proper measures for cleaning the teeth and gum margins after
each meal soon allows the acenmulation to irritate the gums
which become inflamed and the food works its way along the
roots of the teeth. The gums become inflamed, swollen and de-
tached from the necks of the teeth. This condition allows more
food and filth to eolleet which decomposes and forms lactie aeid,
This in turn also irritates the gums and further inflammation
follows.

IRRITATIONS DUE To MODERX DENTISTRY.

In my researches on interstitial gingivitis many yvears ago,
| ealled the attention of the profession to the fact that modern
dentistry was producing more inflammation of the gums, peri-
dental membrane and alveolar process than any one cause.
These irritations were most noticeable at that early period about

& Talbot. The Dental Cosmos, Nov., 1886,
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those teeth which had heen “‘immediately separated for filling,”’
so commonly practiced by the older members of our profession
before the rubber dam. A piece of orangewood made V-shaped,
with the base resting upon the gum margin, was foreibly driven
between the teeth for the purpose of obtaining plenty of room
for immediate filling and also to press foreibly against the gums
and alveolar process to prevent the gums from weeping, thus
keeping the cavity dry. In the majority of cases so treated,
intersiitial gingivitis was set up whieh in time became chronie.

The inflammation continued and followed the root upon one
side oftentimes to the apex. The alveolar process became de-
stroyed on the side of the inflammation and not infrequently
pus infeetion would follow. The tooth would sometimes rotate
upon itself or move in one direction or the other out of its posi-
tion. The most exeruciating pain accompanied the malleting
of these wedges into place.

The modern method of rapid wedging with separators is only
a modification of this barbarous method of procedure and is fre-
quently the source of interstitial gingivitis and later pyvorrhea
alveolaris.

Wedging teeth by any method sets up inflammation whieh
may or may not be restored to normal. In any event, if poisons
eireulate in the blood later in life, sueh irritated or inflammatory
loealities, owing to the transitory nature of the struetures, are
the first to be affected by ehronie interstitial gingivitis, sinee
these struetures have already been previously involved in strue-
tural changes.

CONDENSING GOLD WITH THE MALLET.

The excessive use of the mallet which was neeessary to build
out teeth in those early days assisted greatly in produecing in-
Hammation of the peridental membrane and alveolar process in
connection with the rapid wedging. 1 reeall a number of in-
stances in my early praectice where interstitial gingivitis and
absorption of the alveolar process ocenred in neurotie children,
the result of malleting in large gold fillings. These eavities were
usually loeated in first permanent molars and sometimes in the
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bieuspid.  Absorption of the alveolar process took place, the
teeth beeame loose and dropped out or were extracted.

At the present tume malleting in large gold fillings in ehil-
dren’s teeth, especially in nenrotie, syvphilitie, rachitic and sim-
tar ehildren should be avoided on this aceount. The nerve
strain, under such barbarouns treatment, is very ereat and the
boyv or girl suffering from sueh constitutional conditions should
be exempt from such proeedure.

GOLD CROW NS,

When gold erowns were first introdueed about 18350, the
method of attachment was to drive the entting edee of the gold
to the alveolar process and disastrous results immediately fol-
lowed.  Inflammation set in and destruetion of the alveolar
process, with exfoliation of the tooth, soon followed. Sinee that
time we have learned that gold erowns extending under the free
marein of the gums will set up acute inflammation whieh after-
wards becomes ehronie and destruetion of the alveolar proeess is
sure to follow. |

BRIDGEWORK.

When a bridge 1s placed upon two or more roots the funetion
of those teeth has been destroyved. The teeth, owing to the elas-
ticity of the peridental membrane, are allowed to vield slightly
when pressure is applied in mastication.  When they are bridged,
they become rigid and the foree of the impaet in mastication
irritates the membrane which togcether with antointoxication sets
up further irritation and inflammation and absorption of the
hone takes place. The eollection of filth under bridegework i1s also
a fruitful souree of inflammation. Particles of food find lodge-
ment under bridges and ean not be dislodged by either tooth
brush or toothpick.

DEVITALIZING THE PULPS OF THE TEETH.

Destroyving the pulps of the teeth and filling the roots throw
extra work upon the peridental membrane. This extra work
changes the normal function of the tissues. Poisons eirenlating
in the blood ecause an inflammatory proeess to first attack sueh
teeth and rapid inflammation and absorption oeceur.
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CAVITIES IN TEETH AND OVERLAPPING FILLINGS.

Cavities at the margin of the gums and fillings with rough
edges irritate the soft tissues and cause inflammation followed
by absorption.

LIGATURES AND CLAMPS.

Ligatures and elamps for holding the rubber dam not infre-

quently irritate the gunms and set up inflammation.
ARTIFICIAL DENTURES.

Partial plates of any deseription for artificial dentures or
regulating plates aet as foreign bodies against the mueons mem-
brane and gums, producing irritation by heat, by the aceumula-
tion of foreign substances beneath them and the edge of the plate
will irritate the gums about the teeth, thus setting up inflamma-
tion.

INSTRUMENTS.

Not infrequently instruimments used in exeavating eavities, fin-
ishing fillings, ete., will 1rritate the gum tissue whieh will later
set up inflammation, absorption and finally destruetion of the
Process.

EXCESSIVE BRUSHING,

[t is not nneommon to find teeth located on the external sur-
face of the alveolar process. This oceurs in those patients in
whom the jaws are small for the long diameter of the teeth. The
teeth in erupting will foree their way into place and when in
their normal eondition the dental areh is loeated npon the outer
border of the alveolar process.

[n such patients the hone over the roots of the teeth on the
outside is often as thin as writing paper, while it 1s very thick
upon the palatine and lingunal side of the jaw. It is not uncom-
mon to find the enspid tooth located toward the outer side of the
alveolar process while all the other teeth arve in their proper
places. The nerve and blood supply is almost nil, resistance or
restoration iz out of the question.

Under such eenditions too great stimulation by the tooth
brush eauses inflammation and absorption of the outer plate of
hone, which in tinre will expose the roots of the teeth.,
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PICKING THE TEETH.

The constant use of the toothpiek, irritating the gum margin,
is a froitful source of interstitial gingivitis. This simple pro-
cedure is a spendid illustration of the effeet of slight irritation
producing inflammation of the gum whieh later becomes ehronie
with eventual destroetion of the alveolar process,

REGULATING TEETH.

One of the most prolific sources of interstitial gingivitis is
the regulation of teeth. When we consider the nature of the
alveolar process and what it is obliged to undergo by the time the
permanent teeth have erupted and the sensitive condition in
which it is placed as a transitory structure and end organ, after
the permanent teeth are in place, together with the unstable
nervous system of the patient, as well as the age at which this
operation must be performed, the wonder is that after the oper-
ation is complete there is any process left.

The pressure necessary to move the teeth sets up an inflam-
mation to produee the entire destruetion of bone in line of pres-
sure. A third set of teeth in our present phylogenie development
is unneeessary and thercfore nature is ill prepared, especially
in neurotie children with unstable nervous systems, to again
build up the alveolar proeess about the teeth. The degree to
which the alveolar proeess will he restored will depend upon the
condition of the nervous system, the blood and the age of the
patient. If the patient is poorly nourished so that material (lime
salts) 1s insufficient or the nerve supply to the part is unstable
or the patient has obtained his growth, the proecess iz liable to be
deficient in strueture.

This deficiency in strueture is easily demonstrable, in persons
of middle age or of later life who have had teeth extracted, and
a part of the alveolar process has come away. By frequent ob-
servation it will be seen that the proeess is not restored although
the periostenm is still present. Again after the extraction of a
tooth, althongh the alveolar proeess remains normal about the
adjoining teeth, a slight absorption of the edges of the alveolus
about the cavity will take place. The gums heal over the wound.
By the use of a broken excavator, sharpened in a direet line with
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the shaft at the point, this may be readily passed through the
soft fibrous tissue of the onece root eavity. Years after the ex-
traction, fibrous tissue without lime salts, is present. The same
is true when abseesses have formed. The fibrous tissue is re-
stored but not the bone substance. Regulating teeth shounld be
performed before the patient has obtained his growth and with
as little movement of the teeth as possible to obtain fairly good
esults. The indiseriminate spreading of the dental areh with-
out extraction should be discouraged. The exeessive inflamma-
tion set up throughount the entire alveolar proeess for the pur-
pose of enlarging the dental areh and thus bringing all teeth into
line is liable to endanger the restorative proecess.

I have a record of fortv-two patients in whom the teeth re-
mained loose from a want of deposition of bone eells to hold them
in position and in whom the roots of the teeth were exposed to
a greater or lesser extent.” Interstitial gingivitis is always pres-
ent and oceasionally pyvorrhaa alveolaris. The esthetie effeet
of the large dental arches associated with a small face is not in
harmony with good judgment.

The nerve strain, the inartistic appearance and exeessive in-
flammation should be reduced to a minimum by adopting sueh
measures as are necessary to perform the operation as quickly as
possible with as little nerve strain and with the least amount of
work, to avoid interstitial gingivitis,

The removal of bone in frout of the advaneing tooth or teeth
with a burr (as I have recommended) will save time, prevent
undue inflammation, pain, nerve strain, and absorption.

PLANTATION OF TEETH.

Plantation of teeth consists of two methods. One the re-
placing of a tooth into the eavity from which it has been acei-
dentally removed or a similar tooth has been taken from the
mouth of another person, while the other is the insertion of a
foreign tooth either into an enlarged natural socket or into an

8 A young woman Tineteen vears of age called at my office for adviee in resard
to the restoration of the alveolar process about the six anterior inferior teeth.
The bhone had been destroyved in regulating. Retaining bands had been in place
about two vears. The operator was afraiid to remove the bamds for fear that
the teeth would drop out. It was impossible to restore the process.
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artificial alveolus which has been made for its reception. The
replantation of a tooth which has been foreibly removed in a
healthy growing child in most cases, if skilltully performed
under :1:-:1~||nliq' conditions, will return to a normal condition with-
out chronie inflammation.

On the other hand, from what we have learned from the un-
stable nature of the alveolar process and the many diffienlties
associated therewith, we hardly expeet many favorable results
by the enlargement of natural sockets or the formation of new
sockets. By these operations the peridental membrane is de-
stroyved in the one ease and not present in the other. Interstitial
eingivitis, with lacunar absorption of the root (whieh is a foreign
body) takes place or absorption of the alveolar proeess by
halisteresis ensues or both with the eventual loss of the tooth.

If the patient has obtained his growth, the chances of suceess
are hardly to be expected. Especially is this true if the patient
has auntointoxieation or other poisons in the blood or is subject
to disease of any of the eliminating organs,

There are many other irvitants, hoth constitutional and loeal,
not mentioned by the author. Enough have been eited, however,
to ive the reader a tair wdea of the influenee of these irritants
upon the alveolar process,

When imflammation 1s onee established in the gums or alve:
olar proeess by loeal or constitutional conditions, it is usually
progressive as far as the extoliation of the tooth. If, however,
the inflammation is cirenmseribed and does not extend entirely
around a tooth whieh has one root, or, if only one root of a molar
1= involved, the inflammatory proeess, with absorption will have
a limited area and extend only on one side of a single root or
may invelve only the one root of a molar tooth. This inflamma-
tion and absorption will progress to the end of the root. In other
worids, the disease is progressive after it has beeome established
although treatment both loeal and eonstitutional may to a eertain
limit retard its progress. [llustrations of this may be recalled
in those teeth which have been violently wedged apart to obtain
room for filling and the inflammation extends along one side of
a tooth, or, when gold erowns have been earried under the gums
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and irritation has set up uniformily around the tooth, or, in teeth
which have too much pressure in mastication, or, in those teeth
for which there are no opposing teeth. The progressive natuare
of inflammation and absorption is due to the endo-transitory
nature of the process,



CHAPTER XVIII.
CONSTITUTIONAL CATUSES OF INTERSTITIAL GINGIVITIS,

Pathological changes in the strueture and funetion of the
human body, in a more or less severe form, are due to constitu-
tional affections. Sometimes they ave the result of loeal diseases
of certain organs, or the disease may have general charaecter-
isties from the first and still may affeet certain individual organs,
henee in this way secondary diseases are developed. This has
been particularly borne out in tranma, intoxications, contagious
infeetions and some tumor-like forms.

Diseases are designated as aente and chronie. Aecute dis-
eases are those of short duration. The acute stage may be ter-
minated promptly in recovery or death or it may be prolonged in
the ehronie period. Disease may oceur with or without redueing
the tonieity of the body as a whole or a part.

Fever is a general metabolic disturbanee, eharaeteristie of
many acute infeetions and antointoxieations. The most impor-
tant indieation is a rise in the temperature of the body. The su-
perficial temperature of a man normally varies eonsiderably but
the internal degree of heat is nearly constant. According to the
researches of Jurgensen, Ziemssen and Krabler' the minimum
internal degree of heat is during the early morning hours and
the maximnm is reached at about five o’clock in the afternoon.

In pyrexia, along with an increased produetion of heat, there
is also an inerease of nitrogenous metabolie produets exereted
in the urine. In regard to heat the amount thrown off varies;
thus in the early stages of fever when the internal temperature
is inereasing, the surface temperature is below normal with con-
tracted vessels and the amount of heat dissipation 18 lessened.
Sinee the skin produces but a small amount of heat, its warmth
is dependent upon the heat brought from the interior of the hody,

1 Thoma, Text-Book of General Pathology.
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so if the skin vesselg contraet, the amount of blood that flows to
the surface is lessened and the temperature of the skin falls.

The lessened amount of heat thrown off together with the
greater production eauses a rise within the body, although aside
from a slight feeling of cold, there mav be no apparent change
in temperature. But if there is marked contraetion of the skin
vessels, the chilliness 1s more pronounced, so mueh that there
may be violent shivering of the trunk, limbs and chattering of
the teeth. The violent contraction of the skin museles produces
heat. When the fever is at its highest, the econtracted entaneons
vessels vield, the skin becomes abnormally dry and hot, while
the internal temperature remains high also. When the fever suh-
sides, the temperature falls and the skin becomes moist, or there
may be an excessive amount of sweat.

Other svimptoms of pyrexia aside from temperature rise are
malaise, headache, thirst, rapid pulse and respiration, digestive
disturbanece and deerease in the amount of urine secreted and
passed with abnormal urinary acidity and oftentimes indiean.
In digestive disturbance, primarily, there is loss of appetite, ex-
cessive thirst, the s=alivary seeretions are restrieted and the
entire alimentary traet beeomes so affected as to prevent normal
absorption from the stomach and intestine. The digestive and
metabolie disturbance may be less than is nsually assumed. Ex-
periments show that in typhoid the digestion, absorption and
utilization of food mav be complete.

In a search for the conneeting etiology of these fever svinp-
toms we must first take into econsideration the infections and in-
toxications from which they are derived. Disease producing
werms, by their poisons when they enter the blood, cause fever.
It may be that many substanees produced by the metabolism of
the human body have similar action. There are also poisonous
agents not derived from mierobes which eause temperature rise.

Fever appears to consist of two sets of symptoms, toxemia
and pyrexia. The first are due to the dirveet action on the nervous
system while the second constitute a reaction on the part of the
svsetem which tends at least to nentralize the effeets of the tox-
emia.  According fo the researches of Vaughn, the poisonous
substanece 1s a derivative of the albumin molecule resulting from
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a splitting such as ocenrs in digestion or in the destruection of
hacteria by the blood serum (baeteriolysis). Thus certain veg-
etable proteins, like reein, peptones, and the results of the split-
ting of bacterial proteins exeite fever. Metallie and alkaloidal
poisons do not, as a role, cause fever exeept by provoking in-
Alammation which results in secondary baeterial infeetion. When
these poisons are taken into the blood stream, a general faulty
metabolism results whieh gives rise to the syvmptoms just men-
tioned. In regard to the pyrexial rise of temperature, partie-
ularly, it must be coneeded that the poisons cirenlating in the
blood have a disturbing influenee on the struetures of the een-
tral nervons system as well as on the vasomotor system of the
peripheral nerves. The loss of heat, through the breath, is also
controlled by the eentral nervous system which aets on the fre-
queney and depth of respiration,

The normal heat of the hody is produced by every organ in
its metabolism. The prineipal heat produeing sources, however,
are the heart, museles and prineipal abdominal organs. The
energy of the heart musele, when it eontraets is exhibited partly
as heat and partly as mechanical work. The heat produced by
the contraction of the heart is partly radiated into the surround-
ing tissues and partly carried away by the blood. In addition,
the mechanieal work of the heart is completely transformed into
heat by frietion against the vessel walls and internal frietion
within the blood stream. The museles all generate heat by their
action. The disturbance of assimilation, digestion and absorp-
tion of food ocenrs at the same time, during fever, with temper-
ature rise. This in turn eauses metabolie disturbances not only
of abnormal produets but also a breaking down of organie cells.
This may oceur in various organs and there may appear any of
the cerebral disturbanees, sneh as headache, econfusions, dizzi-
ness; also rapid deecay of the teeth, interstitial gingivitis; ab-
sorption of the alveolar process; diseases and spontancous death
of the pulps of the teeth; erosion; abrasion and diseoloration.
After fevers, loss of the hair and abnormalities in the nails usu-
ally make their appearance.

Degeneration of tissues which form the substance of the
heart, liver, kidneyvs and other structures, are partly due to dis-
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turbanees of high pressure and partly due to the direet aetion
of poisons eirenlating in the blood which have caused the fever.
It would not be strange, therefore, that similar degenerations
ocenr as a result of simple action of poisons in non-febrile acute
diseases as well as in poisoning by the various inorganie and
organic chemieal substaneces.

('hronie diseases are those of long standing and are usually
the result of a prolonged aeute condition. Generally there 1s no
rise of temperature though there are instances of pyrexial and
apvrexial periods alternating.

In a general way, I have explained the eause of some chronie
diseases, contagions, infeetions and intoxications, but there are
some constitutional disorders, for example, ehlorosis, lenkemia,
rachitis, obesity, gout, diabetes, osteomalacia whose etiology is
still vague, vet are manifested by disturbed metabolism. Path-
ologie conditions to which these diseases give rise are many but
the two most common are atrophy and malnutrition. One of
the best examples of atrophy in the human body is the alveolar
process.  Atrophyv as applied to the tissues and organs of the
body is somewhat different in its action on the alveolar process.
In all the other tissues and organs, atrophy means a gradual
wasting away of strueture. While the same condition takes place
in the alveolar proeess, in addition to the wasting away, there is
total destruetion, owing to the faet that the process is a doubly
transitory structure and an end organ. In the mouths of the con-
wenital deaf, dumb, blind, feeble-minded and delinquent ehil-
dren, osteomalacia attacks the alveolar process before the
osseous system has reached its growth. Here, as a eonsequence
of trophiec change, metabolic aetion and premature senility,
osteomalacia may oceur in connection with the first set of teeth
at two vears or any period thereafter. When this condition
takes place early in life, I have ealled it ** juvenile osteomalacia,”
late in life *“senile.””

[t is those organs of special funetion which become diseased
and atrophy to the greatest extent; thus in the liver, the cell; in
the kidney, the secreting epithelial eells; in the heart, the musele
fibers; in the spleen, the pulp eells; in the subentaneous tissue,

! Pathogeny of Osteomalacia or Senile Atrophy. The Dental Digest, August, 1903,



198 INTERSTITIAL GINGIVITIS.

the fat eells; in the lunes, the stroma of conneective tissue and
elastie fibers, the blood vessels and epithelial lining ; in the bones,
including the alveolar process, the lamelle; the skin becomes
thin and loses its tonieity ; the epidermis dry, eracked and sealy ;
the brain diminishes and the spaee is filled either by atrophy of
the skull or fluid in the pia-arachnoid.

Cachexia is characteristie of orean degeneration of a ehronie
tvpe.  In this eondition, amyloid degeneration 1= sometimes as-
sociated with albuminons and fatty degeneration of the liver,
kidnev, heart musele, ete. The fatty tissue is lost. The epi-
dermis, nnlike the marasmie states, is smooth and moist. The
blood composition beeomes changed, in many instanees produoeing
apillary hemorrhage or edema. Then, too, the weight of the
body and organs is reduced, showing that eachetie conditions
are a general disturbanee of metabolism.  Aside from its ehronie
character and absence of temperature variability, there are
many similar features to those of the pyrexial disturbanees of
metabolism.

ACID STATES.

Having considered the more severe constitutional disturb-
aneces in which fever is alwayvs present, we must now briefly eon-
sider those constitutional disturbances so fatal to the alveolar
process and in which fever does not manifest itself.

One of the most common eanses of irritation producing in-
Aammation and absorption of the alveolar process is the aecid
condition of the system. In the human body certain ehanges are
continnally taking place. These changes take place in the fluids
of the body and are both physiologie and chemie. These changes
add to and take away tissues of the body and are alkaline or aeid.
They are called anabolic when the fluids are alkaline and the tis-
sues are built up and katabolie when the fluids are acid and the
tissues are broken down. The alkaline and aeid states of the
body may be ascertained by the examination of the exeretions
of the body. When the fluids of the body (except the gastrie
juice) have an excess of aeids the saliva, muens, perspiration
and urine will be excessively acid. When the seeretions of the
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body are aecid 1t indicates that there 1s a diminished alkalinity
of the blood. This in turn leads to improper functioning and
prevents proper nutrition and produces lowered vitality,

It is known that an acid exeess in the svstem will hinder and
often destrov the transmission of nerve impulses. Thus in acid
states larwe areas of skin will be without sensation; the knee
jerk is diminished or lost altogether. A continned acid condi-
tion of the svstem will eause nerve end degeneration in the pulps
and fibrille of the teeth. The teeth will diseolor, become hrittle
and the enamel and dentine will break off. In no part of the
body does the exeessive acidity manifest itself as in the alveolar
proecess.  Its endo-transitory nature makes it very suseeptible to
irritation through its nerve filaments and its end arteries, set-
ting up irritation and inflammation. When the fluids uI the
body are aeid the alveolar proeess and muecus exereted are,
therefore, acid to a greater or less extent, nutrition is thus eut
off and absorption of the process takes place. Thus in aecid
states, as well as in dental states, the alveolar proeess gradunally
absorbs away.

In dealing with the influenee of bhueeal states on the constitu-
tion it must be remembered that when the eliminatory syvstem is
overstrained, especially when the poison-destroving funetion of
the liver is deficient or impotent, the alveolar proeess and gums
play a great part in elimination, whenee eome, for example, the
““blue’’ gums of lead poisoning and the *‘green’’ gums of brass,
as well as those from mercury, arsenie, potassinm iodid, bromid,
ete. Matter thus eliminated is reabsorbed, enters into the chyle
with digested products, and readily becomes toxie to the blood
cells. That cachetic states, approximating pernicious anemia,
can thus be produeced, is eclearly evident. Were feeal anemia
existent before the gum and alveolar proeess ehanges were set up
it would thus be greatly intensified. The toxemia producing this
gum and alveolar proecess state wounld be greatly inereased
through the overstrain of oxidizing proecesses produced by re-
absorption of eliminated produets.

The toxins generated in the mouth readily pass into the gen-
eral system. As.a result, ehronic indigestion with coexistent
pigment spots, urticaria, ete.,, may oceur. Pus toxing may thus
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produce a sapremia mimicing typhoid, as pigment spots readily
simulate the [_'o.']lh{piil i,'l"l_l'l]'lil]ll_ In bueeal manifestations of eon-
stitutional disease the vicious eirele of pathology peculiarly
OCCNIrs.

The alveolar process may he affected at any period of life
after the ernption of the first set of teeth but osteomalacia does
not usually oceur until the period between twenty-five and thir-
tv-five. Before this the osseous syvstem is in its construetive
state and lime salts are being deposited rapidly.  Later in life
the eonstructive stage 1s complete and material sufficient only
to repair waste is deposited. At the periods of stress metabolie
changes are most active—during puberty and adolescence (four-
teen to twenty-five), during the elimaecterie (forty to sixty),
when uterine involution in women and prostatie involution in
men ocenr and finally during senility (from sixty upwards),
when the disease is always present to a greater or lesser degree,
While in allied eonditions men are most influenced, in this dis-
order the sexes seem to be affected about equally. Here the in-
Auenee of pregnancy eomes into play. Pregnaney disturbs the
physiologie balanee hitherto existing, especially along the line of
assimilation and elimination. The well known dental effects of
pregnaney (whose underlyving cause affeets the alveolar proe-
ess) are due to this factor. This is purely a constitutional
affection.

Among the canses are non-elimination of toxic substaneces,
whether due to autointoxieation, to baeterial action, or to me-
tallic and vegetable drugs. Disorder or disease of any exeretory
organ (kidnevs, bowels, skin or lungs) will produee the most
marked effeet, first upon the eonstitution of the blood, and second
npon the alveolar process, with resultant osteomalacia.

The urine, as has been shown, contains each day in a normal
individual sufficient toxins to cause death if not exereted. This
econdition is markedly inereased after prolonged nervous ex-
plosions like those of epilepsy or hysteria. This was pointed
out thirty vears ago by Mevnert, who demonstrated that the
status epileptiens (condition of rapidly-recurring convulsions)
was due to the acenmulations of a proteid body in the system.
The status epileptieus is preceded by a deerease of toxins in the
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urine and succeeded by an inerease, This is likewise true as to
the influence of non-elimination by the other exeretory organs
(bowels, lungs and oral eavity), as well as to the non-exereise
of its poison-destroving power by the liver. Non-elimination
moreover interferes with ordinary digestive funetions and
hence inereases its own extent. Another factor in antointoxiea-
tion is produetion of toxie produets in such gquantity as to pre-
vent destruetion by organs like the liver and consequent elim-
ination, since a produet to be properly eliminated must be
changed to a particular chemieal type. Among the faetors
which affeet both these elements of elimination is the power
over growth and repair exercised by the nervous svstem. In
part this influence is exerted throngh eontrol of blood supply by
the vasomotor nervouns syvstem, and in part by that direet con-
trol of the nervous system over tissue change whieh is known
as its trophie funection.

Both influences arve affected by nerve strain. Sudden emo-
tion may, as Bichat demonstrated decades ago, produce marked
defeets upon bile seerction and mayv oceasion janndiee. Cases
are far from infrequent in which emotions like jealousy pro-
duee a mimiery of gall-stone eolie in neuropaths. Murehison,
Christison and Thompson have traced attacks of biliary colie
to jealonsy. Other liver ehanges from sudden nervous disturb-
ance, whether of mental tyvpe or not, are not rare. As mental
impressions are communicated to the eentral nervous system
purely through mechanieal changes in the nerves, sueh influence
must be purely material in operation. As the brain exercises a
cheecking influence on the operations of the liver, these mental
influences produce two effeets. The mental shoek inereases the
checking aetion of the central nervous system on the loeal
ganglia of the liver, and destroyvs the ehecking action of the liver
ganglia, and in eonsequence these go too fast, resulting in their
exhaustion. FEither of these conditions interferes with the
poison-destroving action of the liver, and aceumulation of waste
produets is the result.

What is true of the liver is true of the other organs. This
1s especially notieeable, as Tuke points out, in regard to the
kidneys. The action of mental anxiety or suspense, in causing a
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copious discharge of pale fluid, is familiar enough to all, espe-
eially to the medical student about to present himself for exam-
ination, the amount being in a pretty direet ratio to his fear of
being plucked.  The frequeney of mieturition may, however,
arise from nervous irritability of the bladder without inerease
or even with diminished seeretion.  Still the action of the skin is
usually checked, the extremities are cold, and the kidneys have
to pump off the extra amount of fluid retained in the cireulation.
Elimination of the substance usually separated from the blood
15 diminished as compared with the agqueouns charaeter of the
whole seeretion. The odor may be affeeted by the emotions in
man as in animals. Prout is of the opinion that mental anxiety
will produce not only non-elimination but also change in the
chemieal charaeter, as indieated by odor and otherwise. Disturb-
ances in the medulla produce, as Clande Bernard long ago
showed, a markedly pale, excessive urine. These disturbanees
often arise from intelleetual strain or emotional shock. The in-
fluenee of emotional states on secereting processes, and thereby
indireetly upon autointoxication states, is illustrated in the fact
long ago pointed out by Tuke that pleasurable emotions inerease
the amount of gastrie juices seereted, the opposite effeet heing
produced by depressing passions. Beaumont found in a ease of
eastrie fistula that anger or other severe emotions caused the
gastric inner or mueous coat to become morbidly red, dry and
irritable, occasioning at the same time a temporary fit of
indigestion.

The influence of fear and anxiety on the bowels is as well
marked as that upon the bladder and kidneys. Apart from mus-
cular action, defeeation may become urgent or oceur invelun-
tarily from various eauses. The inereased seeretion from the
intestinal ecanal may oceur from fear and in some eases from the
altered character of the seeretion itself. While in this respeet
the influence of fear mayv be inconvenient in man, it naturally
assists escape in some animals, as the skunk.

Emotions powerfully exeite, modify or altogether suspend, as
Tuke has shown, the organie funetions. This influence is trans-
mitted not only through the vasomotor nerves but through
nerves in close relation to nutrition and seeretion. When the
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execitement is of peripheral origin in sensory or afferent nerves,
it exeites their function by reflex action, so that as emotion arises
it mayv exeite the eentral nuelei of such afferent nerves, and this
stimulus be refleeted upon the efferent nerves, or it may act di-
rectly through the latter. Pleasurable emotions tend to exeite
the processes of nutrition, hence the exeitement of certain feel-
ings may, if definitely directed, restore healthy action to an af-
feeted part. Violent emotions modify nutrition. Various forms
of disease originating in perverted or defeetive nutrition may
be eaused primarily by emotional disturbanee. FKmotions, by
eausing a lareer amount of blood to be transmitted to a gland,
inerease sensibility and warmth and stimulate its funetion or
direetly exeite the proeess by their influence or nerves supplying
the glands. Painful emotions may modify the quality (1. e.
the relative proportion of the constituents) of the seeretions.
[mperfeet elimination of effete matter from the lungs is a
fruitful source of antointoxication. The more marked forms are
those of tuberenlosis, in which there is great debility and in
which there is greater waste than repair. Self-poisoning is eon-
tinually going on and will continne until death. The chest
capacity for the inhalation of pure air is almost nil, hence the
blood is improperly oxvgenated and soon eeases to convey
nutriment to the tissues. HKight per cent of eriminals who die
of tubereulosis in prisons have undeveloped chest walls.  De-
generaey therefore ents guite a figure in the role of antointoxi-
eation. Degenerates with contraeted chest walls are, however,
more frequently found. Many undeveloped individuals in every
walk of life for this reason have tuberculosis. People with un-
developed ehest walls and chest eapaeity may not have tuber-
eulosis and yet may suffer from autointoxication. Those who
have had pnenmonia with adhesion; and who are thus unable
to oxygenate the blood, are subject to this disease. Asthmaties
and hay-fever patients suffer from antointoxication and alveolar
absorption. When the skin is overstrained as to excretion
through kidney .and bowel overstrain, the lungs are foreced to
take on inereased work with imperfeet oxyvgenation as a result.
This is noticed in the odor of the breath in Bright’s disease and

in the air-hunger of diabetes, ete. In nerve-strain states and
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in the condition deseribed by Albu not only do exeretory organs
suffer but the seeretions of those glands like salivary and bue-
eal glands are so altered as to become irritants. These ex-
eretory conditions not only result upon autointoxication states
but are modified by trophie nerve funetion alterations. By
trophie changes are meant such tissue alterations as oecenr in
morbid conditions from disordered funetion of the eenters of
nutrition. Peripheral as well as eentral may be involved. The
well known law of Wallerian degeneration of nerve fibers is an
illustration, the posterior ganglion aeting as a trophie center
for the fibers of the posterior root in the cord itself. Trophie
action may therefore be peripheral, thongh in extensive changes
as a rule central (cerebral or spinal) origin should be looked
for.

The eonstitutional result of acute and ehronie infection and
contagions is apt to be an antointoxication plus the aetion of
the germ toxin. All the exanthemata have at times heen fol-
lowed by wasting or neerosis of the alveolus. Here the con-
dition is notably symmetrie and accompanied by disorders of
the osseons system elsewhere. The same is true of grippe and
tubereulosis. The well-marked disorder known as Riges’ dis-
ease has been charged by Pieree, Kirk, Rhein, Robin and Magi-
tot to the direet influence of an arthritie state (gouty and rheu-
matic) and regarded as a special type of arthritie manifestation.
The alveolus is elearly vulnerable to the toxins of many infee-
tions. It is likewise quickly affeeted by some autotoxie influ-
ences from disordered metabolism. Tts vital resistance to these
agencies 1s less than that of other tissues. It is the earliest
sacrifice when these or any toxins disturb the harmony of the
organism.

A cause other than the actions of toxins exists for impli-
cation of these parts. Whenever tissue waste, whether loeal or
general, exceeds repair there is trophie change. This latter
depends directly upon disordered loeal or general nervous fune-
tions. Trophie alterations from the first eause appear in growth
disorders of the nails and loss of hair (alopecia) after fevers,
the most familiar obvious examples of this pathologic process,
Of the other type are loealized atrophies where the direet inter-
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vention of toxins ean be exeluded. The alveolus i1s hable to the
first form of trophie deterioration. The influence of acute dis-
eases upon the alveolus is probably thus exerted in many cases
rather than by direct infeetion. Where no canse has been as-
eertained examination directed to this faector would probably
reveal it. The general failure of the trophie centers after the
prime of life (in senile states), which is attended with loss of
teeth and wasting of the alveoli, is the most obvious instance
of trophie failure affeeting the part. Even simple anaemia may
thus eive rise to alveolar wasting.

Another constitutional disorder in whieh the alveolus is
early affected is diabetes. The exaet pathology of this is un-

Fig. T5.—AEBSOEFTION BY HALISTERES1S. THREE SMALL ARTERIES ARE SEEX. Two
1% THE UrrEl PART oF THE ILLUSTRATION WITH RoUND CELL IXPLAMMATION JUST
BEGINXING, WHILE ANOTHER SMALL ARTERY 15 LOCATED AT THE LOowWER DBoORDER
OF THE LARGE ABSORRED AREA.

certain, but in many ecases at least it is largely dependent on
disordered action of the eentral nerve system. Renal disease
s another common condition which tests the vulnerability of the
alveoli. An ideally normal kidney is probably rare, but only
when its abnormalities pass bevond a eertain point ecan it be
called diseased. . In the less advanced conditions that have
passed the line of morbidity, alveolar implieation is often very
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marked., This may be one cause of the unusual frequeney in
the insane, who are especially liable (as Bondurant and others
have shown) to suffer from renal disease. They are very hable
likewise to autointoxiecations and trophic disorders as well,
sinece the balance of the nervous system has been upset. Some
(the paretic and organie dements) exhibit espeecial tendenecies
to trophoneurotie disturbances affeeting the teeth, In states of
depression and stupor, ecireulatory disturbances predispose to
these.

The constitutional results of aeute and chronie infeetions
are apt to inelude autointoxication in addition to the action of
the toxins of their germs. The eruptive fevers, especially
searlatina or measles, have been long known to be followed by
wasting or neerosis of the alveoli. Here the eondition is notably
svmmetrical and nnaccompanied by exfoliation or neerosis of
the osseous system elsewhere. Tuberenlosis does not spare
the alveolar process.

The more marked forms of constitutional disorders (typhoid
fever, pnenmonia, tuberenlosis, syphilis, indigestion and preg-
naney, ete.) produece intense results.

The second form of trophie failure in the alveolus is less
prominent, since it generally coexists with overshadowing dis-
turbance elsewhere which it ereates to a eertain extent. Cruvei-
lier noticed its ocenrrence associated with simple paraplegia,
regarding it as of nervous eaunsation. In facial hemiatrophy
loeal wasting of the alveolus has appeared before the disorder
has involved the jaws generally. This is sometimes due to a
loeal eause, but its occurrence and association with other neuro-
trophie symptoms are snggestive.

We have seen that the action of the heart plays quite a role
in the constitutional diseases of the body. Constitutional dis-
eases affecting the heart and diseases of the heart itself cause
excessive and diminished aetion of this organ. This exeessive
and diminished action eauses changes in the flow of the blood
in the peripheral capillaries. Those organs first involved in
this ehange of heart pressure are the end organs of the body.

The alveolar process, therefore, being the most sensitive end



CONSTITUTIONAL CAUSES OF INTERSTITIAL GINGIVITIS. :_’“4-'

organ, beeanse of its transitory nature and its bony substance
is one of the first to be involved in autointoxication.

In intestinal putrefaction, hepatie and renal insufficiency and
drug poisoning as well as in other diseases, the heart hecomes
enlarged and a high blood pressure is developed. Dilation of
the arteries ocenrs, especially in those of end organs, resulting

in arterio-selerosis, which 1s present in every case.

Fig. TH—s3HOoWS BONE ABSORPTION BY HALISTERESIS, AND VOLEMAN

CANAL ABSORPTION.

To ascertain the blood pressure in patients suffering with
interstitial gingivitis I used Cook’s modification of the Riva
Roecel sphyvgmomanometer, this instrument being best adapted
for my convenience and exceedingly simple. The armlet used
was sold with the instrument and consists of a rubber bag 415 by
40 em. The patients ranged from twentyv-seven to sixtyv-seven
vears of age. With this instrument the normal adult female
arterial blood pressure is 115 to 125 mm.; adult male, 125 to
135 mm.

In twenty-six females there were three who ranged between

115 mm. Hg. and 125 mm. Heg. and therefore normal. Three
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ranged below 115 mm. He., and twenty from 133 mm. Hg. to
180 mm. He.

In twenty-four males there were eight who ranged between
125 mm. He. and 135 mm. He. and therefore normal. Three
ranged below 125 mm. Hg., and thirteen from 133 mm. Hg. and
160 mm. He.

When we consider that thirteen of these patients were un-
der forty-five years of age, the high blood pressure is remark-
able,

I have been unable to demonstrate whether the interstitial
gingivitis is aceelerated direetly because of the poisons eirenlat-

FiG., 77.—ILLUSTRATES LACUNAE OR OSTEQCLAST ABSORPTION,

ing in the blood vessels, eausing high blood pressure by their
action upon the heart, or because of their action npon the vaso-
motor nerve governing the heart or blood vessels, or both. The
effect of the toxins and extra blood pressure is to set up irrita-
tion and inflammation of the outer surfaces of the Haversian
eanals, produeing halisteresis in the vessels of Von Ebner, pro-
dueing Volkmanns’ perforating canal absorption and setting the
osteoclasts at work, all producing absorption of the alveolar
process.
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The question arises, which end organ is the most susceptible
and first involved in autointoxication? When a man visits
the physician for treatment one of the first questions asked is,
““What 1s vour oceupation?’” 1f the man replies that he is
working in drugs, metals or mines, the physician examines his
patient’s gums to note if his system be saturated with poisons.
If a physician is treating a patient for lues, the drug is adminis-
tered until the ““gums are touched,”” whieh 1s the only indiea-
tion his patient is under the influence. One of the most marked
svimptoms of senrvy is the inflammatory condition of the gums
and alveolar process, which are alwayvs taken into eonsideration

in diagnosis.

; 11..1.._
B

', 78.—LowWER PORTION SHOWING ARSORPTION OF THE ALVEOLAR PROCESS
BELow THE RooTg oF THE TEETH.

Physieians agree that the arteries in sueh end organs as the
kidneys, brain and retina dilate under blood pressure. The
arteries ramifving bone strueture, dilate only imperfeetly, if
at all.  Arteries entering transitory bone struetures gradually
nndergo pathologie changes. After the individual has obtained
his growth these arteries eertainly are more suseeptible to toxin,
poigon and bload pressure than those in the kidney, brain
or retina. I have demonstrated these pathologie changes in
the alveolar proeess many times. The toxie produets eireunlat-
ing in the blood affeet the heart and eause a high blood pressure.
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High blood pressure, together with toxie produets cirenlating
in the blood, set up inflammation in the alveolar process and
egingival border. In the alveolar process, first, becanse the ar-
teries in the soft gum tissues, under high blood pressure, ean
and do expand and the tissues recover as soon as the cause is
removed, but the arteries running tortuously through the bone
cannot expand to any appreeiable extent, and the blood pressure
and toxie produets eanse inflammation and absorption of bone
tissue without restoration. Henee the term ““interstitial gin-
eivitis'' (deep-seated inflammation in the alveolar proecess).
(‘ardio vascular, nervous, hepatie and renal diseases, as re-
lated to interstitial gingivitis, are therefore due to the same
canse.  In relieving or removing the cause of interstitial gin-
givitis the other symptoms and diseases are relieved, and viee
Versa.

Figure 7d illustrates a large area of absorption with destrue-
tion of the fibrous tissue to a larger extent. Around the border
is seen a small amount of inflamed fibrous tissue. An artery,
onee an Haversian eanal, is also seen. About the large area
are also seen three Haversian eanals with the inflammatory pro-
cess just beginning.

Figure 76 shows four eenters of absorption at Haversian
canals. Through the picture may be seen dark lines running in
all direetions. These are vessels of Von Ebner, through which
Volkmann’s eanal absorption takes place. A beautiful illus-
tration of this is the canal running from one large area of
absorption to the other.

Figure 77 shows the third form of bone absorption—lacuns
or osteoclast absorption. Here a large area of bone is destroyed
by these large cells.

Figure 78 is a low power, showing the distribution of the
alveolar proeess between the roots of two teeth. Very little
of the bone remains. When the trabecul® or fibrous tissue is
destroved in large areas, and especially in transitory strue-
tures, it is rarely restored.



CHAPTER XIX.
CLIMATIC INFLUENCES IN INTERSTITIAL GINGIVITIS.

One of the simplest forms of constitutional disturbances
which produee interstitial gingivitis is that of elimatie changes.
The effeet of elimate which ineludes heat, eold, moisture, dryvness
is generally recognized by phyvsicians as having much to do with
the action of disease upon the system. To such an extent has
this subjeet been impressed on the profession that the late Dr.
N. 8. Davis of Chicago, many vears ago organzed a separate
section in the Ameriean Medical Association on Climatology,
while every medical congress has its seetion on Tropieal Medi-
eine. If this subjeet is of so mueh importanee in the cause and
treatment of disecase, especially in its influences upon the ex-
eretory organs, how mueh more important must it be in relation
to interstitial gingivitis, since the alveolar proeess, being a
doubly transitory structure and an end organ, is always the
first affected by sudden and prolonged changes.

Experiments have shown that eold acts as a stimulant and
inereases the amount of earbonie acid exhaled, while experiments
made by Dfluger and Marcet also show that a similar inerease
from heat would preduce the same result. Both eold and heat
then to a eertain point act as stimulants,

The judicious change in elimate, that is, moving in winter to
warmer climates and viee versa, taking into eonsideration mois-
ture, light, rarification or condensation of air and the inerease
by the variations in the manver of life and hygiene may prove
beneficial or disastrous according as the organs respond to the
changed environment.

In low temperature, the body loses more heat and the loss
must be supplied. The older the individual the more marked
is the effect of excessive cold and heat. The effeets upon the
individual are the same as in high temperatures, in part throngh
loeal injury and death of tissue, in part throngh refrigeration
of the entire body. Severe and lasting lowering of tempera-
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ture ecauses tissne death; after mild chilling has oceurred, as
the result of tissue degeneration, thrombosis, hyvperaemia and

exudations which are relatively rich in lencoeytes. A very short
refrigeration at the freezing point is sufficient to produee de-
cenerative changes which are quiekly followed by regenerative
proliferation on the part of the eells remaining uninjured. Tips
of the extremities, nose, ears, fingers, feet and toes, are the most
easily frozen becaunse of their extreme distance from the heart.

Aceording to Ziegler, **Besides the more severe forms of
local or general lowering of the tissue temperature there may
oceur, as harmful pathogenie influences, mild, general or loeal
chillings, the so-called colds, as the result of which disease-
phenomena may manifest themselves partly at the seat of chill-
ing, partly in organs in distant parts of the body. For example,
after widespread refrigeration of the skin there may oeeur
diarrhoea, eatarrh of the respirvatory traet, or discase of the
kidneys; after loeal chilling of the skin, painful affeetions of
the deep-seated museles. The exaet relation between these phe-
nomena and the refrigeration is unknown (the oft repeated
hypothesis that they are due to hypersmia of the internal or-
gans cansed by the chilling of the body snrface has not been
proven), but there is no reason on this aceount to deny the exis-
tenee of diseases caused by cold. Though many diseases for-
merly attributed to “‘eatching cold’” have been known to be
of infeetions origin, there vet remain a number of diseased con-
ditions for which we know no other etiology than that of
refrigeration. Conditions of the body in which the skin is hy-
permmic and the perspiratory funetion aetive favor the taking
of eold. Many individuals appear to possess a predisposition
on the part of certain tissues to the effeets of refrigeration; in
one person eertain museles, in another the mneous membranes
will he affected.

Aceording to the view of many writers, refrigeration of the
body increases the suseceptibility to infeetion, so that, for ex-
ample, the pathogenie baeteria which may be present in those
cavities of the body aceessible from without, may, after such
refrigeration, be able to exert their injurious influences upon
the tissues.”’
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There is a great difference between radiated or sun heat and
shade heat. Sunstroke is rare in the pure and comparatively
dry air of high elevation. The same is true on the ocean. Shade
heat, on the other hand, ean be borne less easily. One ecan do
hard work in the sun heat when one would rapidly become ex-
hausted in shade heat at one-third the temperature. People
bear heat very differently. The manner of living must neces-
sarily be taken into consideration. Tt has been shown that Eu-
ropeans who go to live in hot elimates are injured by eontinuing
the same kind and amount of food and stimulants as they are
accustomed to use at home. Parkes says, ‘‘great heat in shade
exerts a depressing influence lessening the great funetions of
digestion, respiration, sanguinification and directly or indireetly
the formation and destruetion of tissune.”

Dr. . D. Boak states as to Philippine climatic effects upon
the teeth: ‘“While the weather is by no means as hot as it is
at times during the summer in the States, the average tempera-
ture for the islands is about 89° F. Tt is a continuous heat with-
out invigorating change of seasons. This gradually saps vital-
ity and enervates, producing the lassitude which is charaeteris-
tie of the tropies. Enervation produeces anwemia, with corre-
sponding lessening of the resisting powers from the lower
vitality, espeecially in those who have lived previonsly in tem-
perate climates. Caries is frequent and progresses rapidly
in this elimate.”” This Dr. Boak attributes to the following
causes: First, lowering of the vitality by a lessening of the
resisting powers; second, acidity of the oral seeretions.

Among important factors to be econsidered in connection with
hygiene in the tropies are the questions of dieteties as well as
the effects of moist and dry heat. The two last produce, as
elsewhere shown, a neurasthenia with eo-existing and complieat-
ing autointoxieation. These two peenliarly affeet the alveolar
process. It is, therefore, not remarkable to find in a recent
report by General Otis, the ease of Walter Fitzgerald, Com-
pany C, twenty-ninth infantry, formerly of the Montana volun-
teers, cited. This twenty-three-yvear-old man had been in the
Philippines for a.year and seven months. He was one of the
first volunteers to reach Manila after the naval battle. Nine-
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teen months’ life in the tropies on the usual army rations had
resulted in the loss of nearly every tooth. While the elimate
undermines nutrition of the alveo

ar process, and tropical fevers
have the same effeet, improper diet inereases the defeet. In the
case of Fitzgerald, the teeth dropped out one by one, as is com-
monly the ease with Amerieans in the Philippines.

Soldiers going from a temperate elimate to Cuba and the
Philippines with change of food, had autointoxication and in-
terstitial gingivitis.

In an examination of the soldiers and officers of two com-
panies who had just returned from the Philippines, located at
Fort Sheridan, Illinois, I obtained the following results: The
total number examined was 127. American, 98; ‘Irish, 12;

German, 9; English, 3; Norwegian, 1; South American, 1;

Danish, 1; Russian, 1; Cuban, 1. The ages ranged from 21 to
52. By ages the following data was obtained:

Awge Disease Awre Disease Agre Discase
21 o S T 43 1
22 o 33 1 -+ 1
23 17 34 2 45 none
24 12 30 Hnone 46 1
L5 15 36 1 47 1
26 0 37 i 48 nonge
27 4 38 1 45 nomne
28 ] 39 3 50 1
29 11 40 nomne ol none
30 5 41 none 52 1
Sl 4 42 1

Total: 18 none; marked 36; medinm 27; slight 46. Per-
centage: 14.1 none; 28.3 marked ; 21.2 medinm ; 36.2 slight.

In studying these figures it will be noted the largest number
of cases of interstitial gingivitis oceurred between the ages of
21 and 30, the period of life at the eonstruetive stage when the
disease should not be present. Those over forty were nearly all
officers who took better eare of the mouth. It must be also noted
these men lived most of the time in the open air. In the Amer-
iecan army mostly voung men are enlisted. Tt will be seen that
the effeet of elimate and food is very severe.

Even in moderate temperatures where changes of elimate

1 The Dental Summary, 1903,
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have taken place, strong persons, after long exposure to such
temperatures, undergo a certain degree of lassitude, diminution
of appetite and impairment of funetions of digestion, respira-
tion, eireulation and metabolism. On the other hand, it is also
true that weak persons mayv gain in weight and the funetions of
the mind and body be mueh improved.

The sudden changes in temperature and atmospherie pres-
sure, sueh as mountain climbing, balloon and aeroplane ascen-
sion, may cause great exhaustion, palpitation of the heart, ir-
regular breathing, unconsciousness, and sometimes vomiting,
with bleeding of the gums. It is elaimed by some research
workers that the capillaries of the lungs are unable to take up
sufficient oxveen from the highly rarified air. Aececording to
the investigations of Scehumburg and Zumtz it appears that a
siven amount of labor ealls for a greater amount of oxvegen in
an inereased elevation than in a lower level. It would seem,
however, that the sudden changes from moderate to extreme
cold or heat act upon the body in sueh a manner that the elim-
inating organs are unable to adjust themselves quickly to the
new environment. The result of this is that autointoxication
takes place and faulty metabolism is produced.

During the building of the Gornergrat Railway in Switzer-
land, it was found that at a height of three thousand meters,
the capacity of the laborers was diminished to one-third. Ae-
cording to the researches of Egger, Miescher and others, a so-
journ in high altitndes leads, after a short time, to an inerease
in the number of red cells and a greater hemoglobin content in
the blood.

Hafner * of Zurich has recently shown that ‘‘the engineers
and workmen on the Jungfran railway, obliged to remain a con-
siderable time at altitudes of about 2,600 meters above the sea
level, are liable to a disagreeable complaint. After eight or ten
days they are seized with violent pains in several teeth on one
side of the jaw, the gums and cheek on the same side becoming
swollen, The teeth are verv sensitive to pressure, so that mas-

tication is extremely painful. These symptoms inerease in

* Die Natur, 1900,
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severity for three days and then gradually and entirely dis-
appear. It seems to be purely a phenomenon of acelimatization.
All new ecomers pass through the experience and the disorder
never recurs.’’ The influence of heat, of eold and of the baro-
metrie pressure shown in a lesser degree in ‘‘mountain fever”
produce systemice disturbanee of metabolism which, ecausing
autointoxication, markedly affect the alveolar proeess, produeing
interstitial gingivitis,

The author has examined the months of the workmen on the
Jungfran, Gornergrat and Pillatus Railways at various times
and ean eonfirm the statements made in regard to the condition
of the men as stated above. The guality of food, the unhygienie
condition of the mouth and high altitude have acted severely
upon the alveolar process, eausing the teeth to loosen and drop
out. While the pathology is similar to seurvy, the other consti-
tutional symptoms, associated with senrvy, are not observable
in these patients,

When the Government authorities made their report on the
survey of the State of Minnesota many vears ago, they made
the elaim that it was impossible for human beings to live the
entire vear in that state owing to the extreme eold in winter.
It is now known that in the Northwest, owing to the extreme cold
in winter, people who live in exceedingly hot rooms suffer from
the extremes of cold and heat and are subjeet to more severe
interstitial gingivitis than those in more moderate temperatures
in the United States.

The results of these extremes in temperature produee many
affections of the heart from a want of quick adjustment of the
eliminating organs to the new environment. In high altitudes
and eold elimates, the skin contracts and elimination of the body
waste is thrown upon the internal organs, and viee versa in
warm elimates.

The result is that in these sudden extremes, the funetions of
the body are slow in adjusting themselves to environment, nutri-
tion is interfered with, vitality is lowered and the struetures of
the body are affected in the order of their sensibility to auto-
intoxie states. The peripheral nerves are usually the first in-
volved ; then the arterial ecoats and the blood stream are inter-
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fered with. Transitory structures and end organs thus receive
the first impulses of faulty metabolism,

This sets up an inflammation in the eapillaries of the alveolar
process. No matter how short a time the canse may exist, if the
inflammation is onee set up, owing to its peculiar aetion on the
alveolar process (even though the cause be removed), inter-
stitial gingivitis becomes ehronie and the destruetion of tissue

continues.



CHAPTER XX.
SCURVY IN INTERSTITIAL GINGIVITIS,

Seurvy is due to poor food and improper hvgiene. Insuffi-
cient alternation of food, 1impure air, want of bodily exereise,
ennui and uneleanliness eombine to form the causes of this dis-
ease. Previons to the introduetion of canned goods, sailors on
long voyvages, prisoners and others under confinement were
subjeet to seurvy. Lunaties, idiots or persons who have had
long illness, and find it diffienlt to regulate their diet, are now
most prone to it. Anmmie convalescents from protracted fevers
suffer from it. Bottle-fed babies and occasionally those fed at
the breast on non-nourishing milk are prone to the disease,

In the British Arctie Expedition of 1875-76 over forty-eight
per eent of the men suffered from seurvy. When the potato erop
failed in Ireland, in 1846, scurvy became prevalent. In the
Crimean war 23,000 eases oceurred among the French troops
alone. Seurvy eontributed over fifteen per cent to the death rate
in the late eivil war. It ocenrs among the Klondyke miners.

Thomas Barlow found seurvy associated with rachitis. Sun-
derland found that rachitic diathesis was a very strong factor.
Jacobi reports forty ecases of seurvy and rachitis. Babies in
good families brought up solely on the proprietary infant foods
are prone to seurvy. They lose their appetites, become pallid,
perspire freely, have diarrheea, the mouth becomes sore, with in-
flamed mucous membrane and gums. Purpura and hemorrhages
of mueous membrane are common with pain and swelling of the
joints.

Just how far seurvy may be associated with extreme changes
in elimate in relation to interstitial gingivitis is an open question,
but soldiers going from one elimate to another, as exampled by
Ameriean soldiers to Cuba and the Philippines, and British sol-
diers to South Afrieca and India, are more subject to seurvy

! Brit. Epidemiological Society, Feb, 19, 1904,
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from improper food than native soldiers. Mayer Coplans® of
the British Army Medieal Serviee states, in regard to the South
Afriean War, that senrvy developed among the loeal population,
in the eoncentration eamps, fed upon Government rations whiel
were of fairly good quality. The concentration of native women
and ehildren in eamps containing about 5,000 persons, forty-
eight per cent of children under twelve vears of age contraeted
the disease. Among adults the women were to the men as three
to one. Eneclosed by barbed wire, the eamps, though open and
airy, were securely isolated. The conditions being identical the
varving ineidence of senrvy was remarkable. Between Mareh,
1901, and January, 1903, with no cases at Standerton or Volks-
rust, there were one hundred Europeans and one native attacked.
Among the soldiers at Standerton and the 22,000 European
patients admitted to the hospital there was but one; among the
natives in the serviee of the troops there were attacked 32 per
cent of 400 muleteers, 22 per cent of those attached to the Hus-
sars and the Roval Artillery, 87 per cent of the seavengers en-
caged In removing careasses of anmimals, 17 per cent of the
porters and about 50 per cent of the muleteers in the employ of
the repatriation department.

The heaviest incidence of scurvy was after the elose of the
war and when all restriction on food had been removed. In faet,
it had no relation whatever to the food but was almost every-
where direetly in proportion to the negleet of ecleanliness, of
which the natives had not the most rudimentary notions, espe-
cially as regards the hygiene of the mouth. Kven the outhreak
among the burghers at Middleburg followed overerowding and
negleet of sanitation.

A. BE. Wright, in discussing the subject, said filthy habits
were not peculiar to the Kaffirs, and were not always aecom-
panied by senrvy, which ocenrred in the nurseries of the rieh and
in nursing homes. Seurvy was essentially an aecid intoxieation,
a reduction in the alkalinity of the blood which ean be observed
long before the grosser manifestations, alike in the adult and
infantile forms. A large proportion of the troops returning from

South Afriea were scorbutie in the latent stage.
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K. B. Goadby also, in a diseussion of the subject, said he had
not seen any seurvy at the Dreadnanght Hospital, but had met
much pyorrheea alveolaris, a disease endemie and oceasionally
epidemic in West and Central Afriea, the Transkei, the Philip-
pines and other places. This condition of the gums and the rapid
recovery of the patients under antiseptic measures resembled
that found in seurvy.

(foplans pointed out in reply that it required months for
its development, for the members of the corps that suffered
most were reeruited in their homes in October and the corps was
dissolved in December, the disease breaking out soon after their
arrival in the eamp. Recovery followed rapidly on purely loeal
treatment in the way of bueeal antisepties without any attempt
to influence the blood.

The term ““senrvy”’ frequently employved in this diseussion is
applied to the disease of the month, espeecially in relation to the
gums. Nothing is said in regard to other syvmptoms of the body,
which would be necessary in order to make a elear diagnosis of
senurvy. The logical inferenee is that sueh were not present,

Polar expeditions led to the eonclusion that a diet of fresh
or even raw meat, without any food or vegetables whatever,
and associated with hardship, dirt and misery, or one eonsisting
entirely of tinned, preserved and sterilized foods of the highest
quality but with no fresh food, animal or vegetable, did not pro-
duee symptoms of seurvy, while seurvy appeared when, along
with potatoes, ete., and daily doses of lime juice, the bulk of the
food consisted of ordinary salt beef or pork. Until the reeent
Antaretie expedition, from that of Nordenskjold in the Vega,
none had been attacked by seurvy except that of Jackson, whose
men remained on board the ship where they had lime juice, po-
tatoes, ete., but refused the eoarse, even ““‘gamey’ bear’s flesh,
on whieh alone the exploring party subsisted. All were attacked
with senrvy, two, indeed, dying. The Laplanders of Finland
bartered for farinacea, ete., but ate their fish putrid by prefer-
ence, and suffered much from seurvy.

In scurvy there is inflammation and bleeding gums; the
gums pufl up, thicken and bleed easily; the teeth become loose
and sore upon mastication ; a disagreeable odor comes from the
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month; salivation or ptyalism results from irritation of the
teeth, as well as seorbutic anaemia; the patient is languid or
tires, perspires freely upon exertion, has shortness of breath and
palpitation of the heart; the face is ashy gray, becoming paler
each day; hemorrhage takes place in different parts of the body,
especially beneath the skin, in the muse

es and beneath the peri-
osteum, as well as in the joints. This often gives eonsiderable
pain and sometimes eauses inflammation, with resultant pus -
feetion. Oecasionally hemorrhage takes place in the internal
struetures. The temperature varies and both febrile apyretie
states oceur.

On the other hand, the symptoms observed in interstitial gin-
aivitis are confined to the gums and alveolar process. There
are no constitutional symptoms. This disease was formerly
known as pvorrheea alveolaris beeanse the disease was not recog-
nized until pus was observed about the teeth. Tt frequently ex-
ists for vears before pus is noticed. All the teeth may be lost
without pus.

From what has been said, it would seem rather diffieult to
assume that these month eonditions herein deseribed were en-
tirely due to seurvy. Changes in climate and environment must
be considered in relation to the interstitial gingivitis as well as
unhyeienie conditions,

[t is ecommon to find seurvy in private and state institu-
tions where many people are confined, due to a monotony of food.
The following seorbutie ease was referred to me by Dr. George
W. Johnson: A twenty-five-vear-old American was admitted to
Cook County Hospital for the Insane December 2, 1892, suffer-
ing with melancholia, attended by delusions of perseeution and
suicidal tendencies marked by refusal of food. June 1, 1896, he
again began to refuse food, but took liquid diet on persnasion.
June 29, the patient was transferred to the hospital because of
his emaciation and scorbutie svmptoms were discovered. .July
18, the constitutional and local symptoms of seurvy were well
marked. The teeth were covered with sordes and loosened.
Under antiscorbutic treatment these symptoms had fully dis-
appeared by August 13. Through the kindness of Dr. Johnson
I was allowed to see this patient. T found none of the teeth very
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loose, showing the disease was superficial. 1 removed two teeth
that were decaved and the most loose. These were prepared
for the microscope in the usnal way. The gums and peridental
membrane were in an active state of inflammation. Small blood
vessels were observed in different localities with round cell
infiltration extending into the tissue. The root of the right
superior second bieuspid, with peridental membrane attached,
showed active inflammation abont an artery which had thick-
ened, and an arvea of tissue degeneration, forming an abscess.
The interstitial gingivitis due to seurvy, drug or self-poisoning
has the same pathology.



CHAPTER XXIL
TOXINS PRODUCING TROPHIC CHANGES.

The retrograde disturbances of nutrition lead to degeneration
of the affected tissue. Tissue infiltrations are due to deposits in
the tissues of pathologie substanees which have either been
formed within the body or introduced into it from without.
These disturbanees of nutrition may affeet the alveolar process
during its period of development and growth, but more partie-
ularly in a fully developed state.

Poisons may be divided aceording to their action into three
groups: First, those producing local tissue changes; second,
those aeting injuriously upon the blood; third, those affecting
chiefly the nervous system and the heart without producing
recognizable anatomie lesions. The poisons of all these groups,
acting on the alveolar proeess, either by producing irritation of
the blood vessels or by disturbing nutrition because they are
stored in the tissue by produecing trophie and vasomotor ehanges
through their action on the nerves, work toward the ultimate end
of its destruetion.

All eauses which bring about stasis of blood in the eapillaries,
such as inflammation, pressure, hemorrhage or blocking the
venous outflow from the part, will cause arrest of nutrition.
Again, if the arterial supply be eut off from any cause, destrue-
tion of the process will take place. Arrest of cireulation need
not be permanent. It suffices for its evil effect if it persists for a
certain time. The more highly specialized a tissue, the briefer
its vitality when deprived of blood; thus, when the blood supply
is eut off, absorption of the alveolar process takes place before
the etreulation ean be re-established. This is more than likely
to take place in the alveolar process sinee it is a doubly transi-
tory structure and an end organ.

Under the influence of poisons of all kinds, the alveolar proe-
ess 18 liable to be absorbed. The result depends on the condi-
tion of the patient and the severity of the poison. The lowering
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of vital resistance is proportional to the depth of the poisoning,
and the weakened condition of the tissue invites mierobie infee-
tion and multiplication, affording a suitable soil for invading
micro-organisms which lead to the development of pyorrhea
alveolaris. This is true of the poisons entering the arteries of
the process which canse an increased pressure of blood.

The toxing whieh leave an indelible stamp upon the alveolar
process are divisible into those belonging to the condiments,
foods, beverages, drugs, and those arising from ocenpation.
Tobacco, aleohol, tea, eoffee, opinm, cocoa, cocaine, as well as
merenry, lead, brass, potassium iodid, phosphorus, sodinm
chloride and other metals.

With tobaceo, as with aleohol and opium, the statistic method
generally proves fallacious when applied to degenerative effeets,
The most eareful researches show that the typiecal effeets oceur
as a rule after long continued use of tobaeceo, sometimes not
until twenty vears or more. While many smokers reach old age,
many fail to live to old age beeause they are smokers. The skin
15 subjeet to itehing and reddening; the nerves of taste are
blunted and patehes develop in the throat; loss of appetite,
epigastrie fulness, pain, vomiting and disturbance of bowel fune-
tion are common. Menstrual disturbanee oceurs in women, and
in female cigar-makers abortion and pluriparity are frequent.
The sexual appetite is impaired, and sometimes sterility and
impotence oceur. Disturbed heart action, palpitation, rapid and
intermittent pulse, precordial anxiety, weakness, faintness and
collapse, with selerosis of the coronary arteries of the heart and
left ventricular hypertrophy oecur often. Cigars and cigarettes
produee irritation of the nose and muecous membrane, diminished
smell, ehronie hyperemia of the epiglottis and laryvnx, and some-
times of the trachea and bromnehi, predisposing to tuberculous
infection, Nieotine amblyopia is eommon, with eentral disturb-
ances of the field of vision and shight color blindness, Often
there is disorder of the ear tubes and congestion of the drum,
with loss of auditory power and consequent noises in the ear.
The eentral nervous system is affeeted. In high schools non-
smokers progress faster than smokers. Child smokers, from
nine to fifteen years of age, exhibit less intelligence and more
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laziness or other degenerative tendeneies. Adults have head
pressure, sleepiness or drowsy stupor, depression, apathy and
dizziness. There may also be ataxie symptoms, paretic weak-
ness of bowels and bladder, trembling and spasms. Tobaceo
insanities, though eomparatively rare in smokers, are common

in snuffers and still more in chewers.!

In the precursory stage,
which lasts about three months, there are general uneasiness,
restlessness, anxiety, sleeplessness, and mental depression, often
of a religious type. After this ocenrs precordial anxiety, and
finally the psvehosis proper, consisting of three stages: 1. Hal-
lucinations of all the senses, snicidal tendencies, depression, at-
tacks of fright, with tendeney to violenee and insomnia. 2. FEx-
hilaration, slight emotional exaltation, with agreeable hallueina-
tions after from two to four weeks’ relaxation, again followed
by excitement. 3. The intervals between exaltation and depres-
sion diminish, and the patient becomes irritable, but otherwise
not alive to his surroundings. Pereeption and attention are les-
sened. The patient may be cured in five or six months if he stops
tobaceo during the first stage. In a vear or so he may recover
during the second stage. After the third stage he is frequently
ineurable. As the patient becomes (especially by the use of the
cigarette) an habitue before puberty, the proper development
and balanee of the sexual and intelleetual system is checked.
These patients break down mentally and physically between
fourteen and twenty-five. The moral delinqueneies, other than
sexnal, are often an especial tendeney to forgery and deceit of
parents. Frequently the insanity of puberty (hebephrenia) is
precipitated by tobacco. The cigarette, if used moderately, may
be a sedative, but, as used, 1s a stimulant, and i1s often made of
spoiled tobaeco, resembling in reaetion morphine, and acting on
animals in a somewhat similar manner. As tobaceo turns the
salivary glands into exeretory glands, it leads to imperfeet di-
gestion of stareh and to consequent irregular fermentation in
the bowels, thus at once furnishing a eulture medium for mi-
erobes, from which to form violent toxins, and likewise ereating

lencomaines, to damage a nervouns system overstimulated by

t Annual of the Universal Medieal Seiences, 1805,
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nicotine. This is one great reason why those who use snuff and
chew tobaceo hecome insane more frequently than smokers,
albeit these last are not exempt.

Statisties from the female employes of the Spanish, Freneh,
Cuban and American tobaceo faetories, while defective and
somewhat vitiated by the eoexistence of other conditions pro-
dueing degeneracy, support the opinion that the maternal to-
baeco habit (whether intentional or the result of an atmosphere
consequent on oceupation) is the eause of frequent misearriage,
of high infantile mortality, of defective children, and of infantile
convulsions. Tobaeco, therefore, in its influence on the paternal
and maternal organism, exhausts the nervous system so as to
produce an acquired transmissible neurosis.

Aleohol has been repeatedly eharged with being the greatest
factor in degeneraey. The influence of aleohol on the individual
must first be studied to determine its potency and method of
action as a cause of race deterioration. Careful medical re-
searches have shown that aleohol produces a nervous state
closely resembling that indueed by the eontagions and infections,
and often accompanied by mental disturbance. The acute nerv-
ous state to whieh the term ‘‘aleoholism’’ was applied by Mag-
nus Huss has all the essential characteristies of the nervous
state due to the contagions and infections or mental exhaustion.
The action of aleohol may be limited to the eentral nervous sys-
tem and thus produece hereditary loss of power. It may cause
changes or degeneracies in the peripheral nerves which in the
offspring find expression in spinal eord and brain disorder
through extension of the morbid process. But for its deterio-
rating effeets on the ovaries and testicles aleohol would be a
most serious social danger. Through these, however, it tends
to prevent the survival of the unfit rather than to develop
degeneraey.

Professional tea-tasters have long been known to suffer from
nervous symptoms. Very early in the practice of their oceupa-
tion the head-pressure symptoms of neurasthenia appear.
Tremor also occurs early. While changes in the optie nerve
have not been demonstrated bevond a doubt, still eyve disorders
have been observed in the pauper tea-drinkers of the United
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States and the tea-tasters of Russia, indicating similar changes
to those produced by tobacco and aleohol. The tea-cigarette
habit has these effects, Bullard * finds that tea has a cumulative
effect. In his experience, toxic effects are not produced by less
than five eups daily. The syvmptoms manifested are those of
nervous excitement resembling hvsteria, at times almost amount-
ing to fury; nervous dyvspepsia; rapid irregular heart action;
heart neuralgia; helmet-like sensation and tenderness along the
spine. James Wood ® of Brooklyn found that ten per cent of
those under treatment at the city hospitals exhibited similar
svmptoms. Of these sixty-nine per cent were females, and every
symptom aseribed by Bullard to tea was seen by Wood in his
cases, who also found that the women manifested irregularities
in menstroation of a nenrasthenic or hysterical tyvpe. He found
that these symptoms were produced by one-half of the quantity
of tea charged with these effects by Bullard. The Lancet, sev-
eral vears ago, from an editorial analysis of the effects of tea-
tippling, took the position that in no small degree nervous symp-
toms ocenrring in children during infaney were due to the prae-
tice of the mothers, both of the working and society elass, in-
dulging in the excessive use of tea, the excess being judged by its
effects on the individual and not by the amount taken. Conwvul-
sions and resultant infantile paralysis were frequently noticed
among the children of these tea-tipplers. Observations among
the factory population and the workers in the elothing sweat-
shops show that tea neurasthenia, presenting all the ordinary
svmptoms of nervous exhaustion, is especially ecommon. It is
evident that tea produces a grave form of neurasthenia readily
transmissible to deseendants. In addition to its effeets direetly
upon the nervous system, tea tends to check both stomach and
bowel digestion, and this increaszes the self-poisoning whieh is =0
prominent a cause, consequence and aggravation of these nerv-
ous conditions.

Coffee exerts an action very similar to that of tea, although
the nervous svmptoms produeced by it are usunally secondary to
the disturbances of the stomach and bowel digestion. Coffee

* Annual of the Unizersal Medieal Seiences, 1889,
3 Thid.
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produces tremor, especially of the hands, insomnia, nervous dys-
pepsia and helmet sensations.  With the exception of certain dis-
triets of the United States coffee abuse is not earried to such an
extent as tea, albeit in these, as in some portions of Germany, the
habit is an exeessive one. The conditions deseribed result in
Germany as frequently as they do in the United States. Mendel *
finds that in Germany coffee inebriety is inereasing and sup-
planting aleohol. Profound depression, with sleeplessness and
frequent eortex headache, are early symptoms. Strong coffee
will remove these temporarily, but it soon loses its effect and
they reeur. The heart’s action is rapid and irregular, and nerv-
ous dyspepsia is frequent. L. Bremer of St. Louis has observed
similar conditions among both Germans and Americans there.

Opium seems to be the Charybdis on which the human bark
strikes when escaped from the Seylla of aleohol. Its abuse as a
nareotic 1s mueh older than is generally suspeeted even among
the English-speaking races. Murrell over ten vears ago demon-
strated that the inhabitants of the Lineolnshire fens had long
employed opium as a prophylactic against malaria. The ratio
of insanity in these regions proved to be very great. The same
conditions obtained in eentral malarial regions of New Jersey
and Pennsylvania, where the use of strong infusions of the
poppy was common. The statisties of Rush * as to opium-caused
insanity in Pennsylvania indicate that the pereentage of Amer-
ican opium abuses at the beginning of the nineteenth century
was very great. The drug differs in two important aspeets from
alcohol—it is nearer in chemical composition to nerve tfissue,
and the tendeney to its use may be transmitted by the mother
directly to the fetus, sinee it passes through the placenta very
often unaltered. Opium 15 a more dangerous factor of degen-
eraecy than aleohol, sinee the opinm habitue must be in a contin-
nous state of intoxication to earry on his usual avoeation, while
abstinenee from aleohol is perfectly compatible with proper
work on the part of the aleoholist. The opium habit is inereased
by the propaganda carried on by the habitues, who justify their
position by urging the use of opinm for any ailment, however

¢ Neurologizsehes Centralblatt, 1887,
® Observations on the Brain and Mind. Page 10, 1798,
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trifling. Opium, like aleohol, causes nervous exhaustion similar
to but greater than that of the eontagions and infeetions. From
the affinity of opinm to nerve tissue; from its tendeney to stim-
ulate the heart, thus eausing inereased blood supply to the brain;
from its action on the bowels and the inereased resultant work
of the liver, this nervous state is mueh intensified. Opium does
not interfere with the strueture and feeundation of the ovary
and testieles like aleohol, henee the danger of the opium habitue’s
children surviving. Opium, when smoked, stimulates the re-
produetive apparatus and thus greatly inereases the number of
degenerates due to this habit, although the defeets due to the
inheritance of the habit and their consequences lessen survival.

While coca took its place but recently among the toxie canses
of degeneraey, it was a faetor of Peruvian degeneration long
ere the discovery of Ameriea. Forty-three vears ago® Euro-
peans or people of KEuropean origin in different parts of
Pern had fallen into the eoea abuse, A confirmed chewer
of eoeca, called a coquero, beecomes more thoronghlv a slave to
the leaf than the inveterate drunkard is to aleohol. Some-
times the ecoquero is overtaken by an irresistible eraving
and betakes himself for davs together to the woods and
there indulges unrestrainedly in eoeca. Young men of the
best families of Pern are considered inenrable when addiected
to this extreme degree, and they abandon white society
and live in the woods or in Indian villages. In Peru the term
““white coquero’ is used in the same sense as irreclaimable
drunkard. The inveterate coquero has an unsteady gait, vellow
skin, quivering lips, hiesitant speeeh and general apathy. The
drug has assumed an unusual prominence in the field of degen-
eraey sinee the discovery of its alkaloid, eocain.

In both Europe and the English-speaking countries the world
over a habit has resulted whieh, while much overestimated, is
undoubtedly growing and aggravating as well as produeing de-
generacy. Many of the eases reported as due to coeain are, how-
ever, chargeable to the eraving of the hysteric or neurasthenie to

secure a new sensation, or the desire on the part of the opium or

* Johnson, Chemistry of Common Life, Vol. IT.
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whisky fiend to try a dodge of forgiveness by friends. The habit
ig very frequently induced by patent medieines taken to eure
catarrh by the neurasthenie or to cure nervousness by the hys-
terie as well. As deformities of the nose passages predispose to
“eatarrh,”” patent medicines for local application containing
cocain are frequently employved in the treatment of this supposed
constitutional disease, with the result of ageravating the original
degeneracy. The vouth under stress of puberty frequently
aseribes all his ills to eatarrh, and for it often employs snuffs
containing coeain, and his nervous condition is muech aggravated
thereby., Among the nostrums urged in the newspapers and
magazines for this condition so often resultant from nerve stress
alone is a snuff containing three per cent of cocain. From the
deseription given by Jolmson of the coquero there can be no
doubt that tramps, wandering lunaties and paupers result from
this habit to give birth to degenerates in the next generation.

[t is a widespread opinion among dentists that in toxie cases
the gums are the first tissues involved. The faet is, however,
that when the salts of merceury are taken into the system, as
noted elsewhere, they act directly upon the central nervous sys-
tem ; later ocenr nausea and vomiting, tremor in the arms and
hands. Besides loeal nerve inflammation (neuritis), mereurial
and brass poisoning produce paralysis agitans, and lead poison-
ing, drop wrist, ete.

Exeessive seeretions of the glands of the body, especially the
salivary glands, later ocenr with rise in temperature, gingivitis
with periosteal and peridental membrane swelling, thickening
of the gums and loss of teeth. The eentral nerve system disturb-
ance affects all other struetures. Inflammation of the mucous
membrane of the mouth, as well ag of the gums, and of the ali-
mentary eanal, frequently ocenrs with sloughing of tissue. The
kidneyvs beecome involved, and are unable to earry off the effete
matter.

The eachexia, which resembles that of seurvy, is characterized
by great debility, anemia, emaciation, alopeecia, atrophy and
coarseness of the nails, with pain in the muscles and joints.

Mereury is eliminated by all exeretory organs for which it has
a great affinity. The soluble salts pass out by the bowels. So
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long as the exeretory organs of the body eliminate merenry, the
tissues are not affeeted. Small doses are eliminated, but con-
tinuation of dosage soon involves the nervous svstem, and after-
wards the tissues of the body, espeecially the jaws. The first
effect of merenry upon dogs is to produce vivaeity and anima-
tion. This lasts for two or three davs, when the limbs begin to
tremble. The kidnevs and bowels aet at first freely. At the end
of seven or eight dayvs paralysis agitans oceurs. There is con-
stant trembling, whether awake or asleep; loss of appetite, with
slight rise of temperature. At the end of two weeks the gums
become inflamed at the margins. If the drog be eontinued, death
oceurs in about three weeks. The loss of flesh is remarkable.
Miners working in merenry mines, and looking-glass makers, are
all affected to a greater or less extent. The nervous system is
alwavs involved., The kidnevs become diseased. The hair drops
out. The miners think it a happy issue from their trouble when
they have lost all their teeth, or even the molars. They are
heneeforth exempt from suffering so far as the teeth are con-
eerned. Many are toothless at thirty-five.

Mereury taken by the mouth is found in the urine in two
hours, and in the saliva in four hours. It appears in the urine
fourteen hours after it has been applied to the skin.™ Although
it is believed to have passed entirely ont of the system, it has
been found in the brain, liver, kidrneys and muscles. 1t is elaimed
that, like lead, it forms combinations with albuminoids in the
tissnes, for a time remaining inert, to be subsequently oxidized
and returned to the eireulation as an aetive poison. While a
single dose of merenry may be rapidly eliminated from the sys-
tem, repeated small doses distributed over a long period are not
so eliminated on account of the thickness and oceclusion of the
walls of the eapillaries, produecing endarteritis obliterans, henece
more or less of it is deposited in the tissue,

Lead enters the system through the alimentary canal, skin
and respiratory traet. A longer time is required to produce
plumbism (lead poisoning) than mercurial poisoning. Lead is

stored up in the system in minutest quantities for an indefinite

" Twentieth Century Praetice of Medieine, Vol. TIT, page 9335,



932 INTERSTITIAL GINGIVITIS.

length of time. Its effects are not manifest until the eentral and
peripheral nervous systems have become involved, as evineed
by the effect of plumbism upon the wrists. Occasionally, the
chief seat of deposit is the liver or museles. It is ehiefly elim-
inated through the kidneys, and very slightly through the liver
and salivary glands. Not until a considerable length of time has
elapsed is lead traceable npon the egums. This usually oeceurs
about the lower inecisors and euspids, This deposit (lead sul-
phid) is always in the tissue outside of the blood vessels. Plumb-
ism eauses trembling, nausea and vomiting. The patient loses
flesh, becomes anaemie, and has great resultant debility.

The lead cireulating in the capillaries accumulates, owing to
impeded ecirenlation resultant on the thickening of the coats of
the vessel, produecing oeelusion. A bluish line upon the gums
indicates that the system is completely saturated. Like mereury,
lead colleets in the mucouns membrane upon the inside of the
mouth, producing blue patehes from a line to one-half an ineh
in leneth. Lead not only produces loeal irritation, but affeets the
peripheral nerves as well, produecing atrophie echanges; upon the
capillaries a thickening of the inner eoat results in endarteritis
obliterans.

Lead produees in those exposed to the fumes a systemie nerv-
ous exhaunstion, characterized by local paralysis about the wrist,
as well as the general svmptoms of profound systemie nerve
tire. This may result, as was pointed out nearly half a century
ago,® in acute insanity of the confusional type followed very often
by mental disorder of a chronie type resembling paretie de-
mentia. In some cases the patient recovers from the acute
insanity to suffer thereafter from epilepsy. In other cases® an
irritable snspicional condition also results, in whieh the patient
may live for years, marry and leave offspring. This last eondi-
tion and the epileptic are the most dangerous as to the produe-
tion of degeneraey. The women employed in the pottery fae-
tories in Germany suffer, according to Rennert,” from a form
of lead-poisoning which produces decidedly degenerative effects

" Tanqguerel des Planches, Lead Diseases, American Edition, 1848,

® Kiernan, Journal of Nervous and Mental Diseases, 1881.
0 Ameriean Journal of Obstetries, Oet., 1882,
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upon the offspring. These women have frequent abortions, often
produce deaf-mutes and very frequently maerocephalie children.

Brass-workers suffer from a nervous condition very similar
to that produced by lead. Hogden ' of Birmingham and Moyer ™
have ealled attention to the grave forms of nervous exhaunstion
produced among brass-workers. The period during which the
patient is able to pursue the oceupation without breaking down
is longer than that of the lead-workers. Women, like men, are
exposed to this econdition. The chief effects produced, so far as
the offspring have been observed, are frequent abortions and
infantile paralysis. The green gum is an early symptom.

Potassinm iodide exerts a like toxie influenee to lead and
mercury, as its pathology is similar thereto, but it is of infre-
quent oceurrence,

The employment of women in mateh factories and tenement-
house sweat-shops is growing. The chief toxie effeet of phos-
phorus is not the localized jaw neerosis. This is but an evidence
of the progressive svstem saturation with phosphorus, and bears
the same relation to the more dangerous effects of phosphorus
that the ““blue gum’’ does to the systemie effect of lead.

[n adults, excess of sodinm ehloride in the blood from eon-
sumption of salt meats and fish has been noted with seurvy.
For this reason Rawls, of Cincinnati, Ohio, believed that an
excess of salt in the svstem produced gingivitis. Languor, de-
pression, anaemia, with a rise of temperature, and enlarged
joints with soreness are the first symptoms,

The effects of this disease upon the system are almost identical
with those of mereury and lead. Bruise-like (purpurie) erup-
tions oceur upon the skin and muecous membrane, on the serous
membrane (notably the pleura, pericardinm, meninges and
synovial linings of the joints), mueous membrane of the mouth,
stomach, intestines and bronehi.

Owing to the anaemia, vascular weakness and altered eompo-
sition of the blood, edema is common both in the lungs and in the
submueous and subentaneous tissue, especially the feet and legs.
The gums beginto swell with redness and fibrons thickening of

U Birmingham Medieal Review, Jan., 1857,
2 Medicine, May, 904,
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the deep laver, which eause protrusion, espeecially in the eases of
degenerates.  The blood vessels, especially the capillaries, be-
come thickened, in some eazes they are oceluded, or erosion and
uleeration oecur. The patient becomes decidedly pale and
markedly debilitated. The skin is dry and blanched. General
emaciation is evident.

The mueous membrane and gums become swollen and bleed,
stomatitis uleerans results in greater or lesser degree. The
tongue is at first swollen, then it becomes dry and hard. The
gums are at first red and swollen. They bleed easily upon the
slightest toueh. Later they become pale and are irregularly
larger, somewhat fungoid and friable, protruding between the
teeth. They are quite tender to the toueh. Uleers appear on
the buceal surfaces, The stomach beecomes irritable, nansea and
vomiting are common. Constipation oceurs early and diarrhea
later appears.



CHAPTER XXII.
ATUTOINTOXICATION IN INTERSTITIAL GINGIVITIS,

Every day we hear or read of individuals, in the prime of
life and to all intents in good health, dyving suddenly. Post-
mortem reveals nothing whereby we may satisfy our minds as to
the actual cause of death and the ease passes into medical Ins-
torv as an obseure condition. If we were fambhar with auto-
toxie states, I am sure many of these seemingly obseure condi-
tions could be aceounted for. Autointoxication is the rock upon
which the human bark is wrecked and of whieh physicians know
so little.

The human organism even in its normal state is prone to its
own destruetion by poisons. These poisons are formed within
the organism itself or are taken into it in foods, liguids and
drugs.

Selmi, the Ttalian toxicologist, gave the name of ptomaines
to basic substances formed in putrefving animal matter., From
their similarity to vegetable alkaloids, the ptomaines are often
spoken of as putrefactive or animal alkaloids. Leucomaines are
animal alkaloids formed by the metabolic processes of the
organism,

The processes of intestinal putrefaetion and the formation of
physiologie and pathologie alkaloids afford an explanation of the
pathogenesis of many diseases, the origin of whieh was obsenre
until reecent investigaticns gave us the key by which their true
nature may be understood.

We must admit the great impetus given to disintegrating
processes in organie matter by bacteria. In no part of the body
is this more true than in the alimentary canal. During the proe-
ess of digestion, changes of a chemie, putrefactive and ferment-
ing nature take place in the small intestine, whieh give the op-
portunity for the formation of poisonous substances, and these,
when absorbed have an injurious effect on the svstem. There
is some protection against this, however, if the liver, kidneys,
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lungs and skin (the great sewers of the body) be not too deeply
involved. When these poisons are not eliminated, or when any
one of the eliminating organs becomes diseased and other organs
are obliged to perform that funetion, these poisons are carried
in the blood stream to the remote parts of the body., The organs
most frequently involved as reeognized by physicians, are the
liver, kidney, heart, brain and eye, but the bony alveolar proe-
ess, a doubly transitory structure and end organ and the dental
pulp, whieh is the most perfeet end organ in the body, are the
first to record symptoms of disease.

[f the disease involves the entire system and all the elim-
inating organs, the skin, kidneyvs, bowels and lungs are perform-
ing, or can be made to perform, their natural funetions, many
of the poisons are soon removed. On the other hand, if any one
of these organs be involved, the process of elimination is slower,
as the eliminating organs, which are not involved, must do all
the work. At best this is imperfeetly performed. A great part
of these poisons is eliminated by the stools. Owing to the slow
movements of the intestinal eontents, much of the poison 1s ab-
sorbed by the muecous membrane. In faulty metabolism or tissue
changes, toxins are produced which are absorbed and pass into
the lymph and blood vessels.  All poisons, produecing intoxiea-
tion, whether due to disease, tissue change, fermentation or in-
fection, are of interest in their relation to interstitial gingivitis.
Many of these auto-infeetions are of short duration and their
intensity is not lasting. On the other hand, the toxie action of
merenry, lead, brass, and of the produets of syphilis, tubereu-
losis, seurvy, ete., is familiar to all. These poisons are of vital
importance to the patient and physician, since they aet quickly,
but, from the viewpoint of the stomatologist, autointoxications
of slow progress are the ones of vital importance. These sub-
stances are taken direetly into the blood vessels and ecarried
throughout the system. This has been repeatedly proven by
Bouchard.?

That man is born free from mierobes, was first demonstrated

hv Metehnikoff. Soon after birth the skin and mueons membrane

1 Antointoxieation in Disease,
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become infected, either from the air or water used in bathing or
both. On an examination of the intestinal contents an hour after
birth, during warm weather, bacteria were found. Usnally bae-
teria are not deseribed until from twelve to twenty hours after
birth. Mierococei and bacilli flourish independently of food, for
they are found in the alimentary canal before nourishment has
been taken. These microbes change in character when mother’s
milk or other foods are given the ehild. The baeillus bifidus
appears with mother’s milk. The ecolon baeillus, streptocoeei,
staphylococei, lactic acid bacilius, ete., with eow’s milk. Later,
with the changes in diet, whether purely vegetable or animal,
mierobie flora grow rapidly in the intestinal traet. Vignas and
Suekdorf have shown that an adult man passes from 30,000,
000,000 to 50,000,000,000 of baeteria daily in the faeces. Many,
perhaps most of these bacteria, are harmless in healthy indi-
viduals and the majority are dead. They become exceedingly
virulent after aceidents or injuries, such as gun shot, knife or
other wounds, strangulated hernia and catarrhal conditions of
the mueous membrane. Man therefore, is in constant danger of
being infeeted. The injury resulting from these miero-organ-
1sms, 1s not from the baeteria themselves but from their toxins,
the products whieh are absorbed.

Autointoxieation, without other pathologie states, is due to
the absorption trom the gastro-intestinal traet, of toxie material.
Absorption is favored by eonstipation and the toxie action is
enhanced by hepatie insufficieney.

Before considering further the putrefactive changes within
the intestinal canal, 1 wish to speak here of a subjeet about whieh
I find little of note by previous writers, namely, changes in the
digestive tract, due to evolution. Fvolution is based upon the
law of economy of growth, laid down by Aristotle, or use and
disuse of struetures. It is applicable here as in other parts of
the body. Man, as a whole, has undergone rapid changes and
1s still undergoing greater and greater specialization. In no
structure of the human body are these changes so great, owing
to disuse as in the digestive tract. When organs are exereised,
like the arms of the blacksmith, the hands of the oarsman, the
legs of the mail earrier, they become enlarged and strong. On
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the other hand, when organs are not used, like the little muscles
of the ear, the small ribs, the little toes, the blood does not flow
to the parts in proportion and arrest of development results. 1T
have repeatedly shown many times the arrest of the face, jaws
and teeth in the evolution of man, due to disuse. Civilization,
by its custom of preparing food and etiquette in eating, has
caused rapid degeneration of the jaws and teeth, resnlting in ir-
regularities and decay. The mastication of food is a lost art with
many people, the salivary glands are not excited, arrest takes
place and saliva containing ptyvaline is scanty. IFoods cooked
and swallowed without mastication are taken into the stomaeh
with the preparation of first digestion. The gastro-intestinal
juices are required to perform all the work. Changes in the
liver, either as to size, quantity of bile seereted or disease cause
hepatie insufficiency. The same is also true of the panereas and
gastro-intestinal juices. The size of the stomach, the length and
deformity of the intestine and last, but not least, the eondition
of the nervous system and the power of the musenlar coats of
the intestines to expel the contents from the body are to be
considered.

The evolution of the reetum and anus from the placental and
oviparous mammals 1s interesting, but 1s too broad a subjeet to
be eonsidered at this time. This evolution, however, in its rela-
tion to malformations and museular tonicity, owing fo man’s
upright position in his phylogeny must not be lost sight of in the
study of gastro-intestinal irregularity.

The sedentary life, due to modes of living, has brought about
many of these changes. The digestive apparatus has not had
time to readjust itself to the new environment. Miero-organisms
and pus germs whieh have aceumulated in the mouth are taken
into the stomach and intestines with every swallow. These may
produece injurions results. While the proeess of digestion con-
verts the protein or albuminoid substances of the food into pep-
tones and then into animo aecids, the putrefactive baeteria fur-
ther forms alkaloidal and other poisons which pass into the
blood.

Direct demonstration of this faet has been shown by many
investigators. Planer, after ligating the eolon found H.S in the
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blood of the portal vein. Carter has found indican in animals,
the subjects of intestinal derangements. Bouchard, as well as
Planer, has observed alkaloids, not only in the tissues, but in
the blood. Poisons formed, not only in the intestines, but also
those existing in the tissnes, are also observed in the urine.
That an inerease in intestinal putrefaction will eause a large
quantity of toxiec material to pass through the blood into the
urine has been demonstrated many times. Stadeler in 1848
found phenol in the urine. Bauman in 1877 found phenol in
feeal matter. In 1826, Tiedeman and Gmelin discovered a red
colored substance in the duodenum whieh proved to be indol.
Braconnot later found in the urine, indican derived from indol.
Prof. Metehnikoff of the Pasteur Institute thinks old age is
chiefly eansed by two poisons, phenol and indol which are gen-
erated in the intestines ineluding sueh diseases as artero-
selerosis, cirrhosis of the liver, and interstitial nephritis. He
might also have mentioned heart lesions and interstitial gingi-
vitis. In 1872, Jaffe injected indo!l under the skin and afterward
found indiean in the urine. Later experiments by Senator
failed to find indol in the meconinm or indican in the urine of
newly born infants. It is an established fact today that the
variation of indican in the urine is governed by the guantity of
indol in the faeces. In other words, the amount of indiean in the
urine depends upon the aetivity of intestinal putrefaction. In
cholera, typhoid fever, intestinal obstruetion, Hassal, Gubler,
Robin, Carter, Jaffe found large guantities of indiean in the
urine. Senator showed indiean in the urine in constipation.
Nencki gave a dog two grains of indol by the mouth, and in
twenty-four hours there appeared diarrhea. Twelve milligrams
of a one per eent solution administered subeutanconsly to frogs
caused death. One and five-tenths to two grams of indol ad-
ministered subeutaneously to a rabbit in twenty-four hours
proved fatal. By similar experiments Salkowsky found phenol
and eresol in the urine. Especially was this the ease in diarrhea
and in intestinal obstruetion. There is no doubt that in future
investigations otler poisons will be found in the stools and urine
that produce marked poisonous effeet upon the system. Prod-
uets of putrefaction formed in the intestines, found in the urine,
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must of necessity circulate in the blood thronghout the system.
There 1s a natural fermentation gzoinge on all the time in the
intestines.  In young and middle aged people, when the exere-
tory organs are performing their office in a healthy manner, the
kidnevs, bowels, skin and lungs remove the poisonons produets
from the body. When, however, putrefactive products are
formed in excess, or the exeretory organs have lost their tonieity,
has the system other means of preventing the aceumulation of
poisons in the blood?! Certainly, the liver is intended to per-
form that office. This has been proven by Sechiff. The experi-
ments by G. H. Roger with aleoholie extract of rotten meat
show that when injected into the portal vein it is one half as
toxie as when introduced into the eirculation.

Bouehard has shown that blood drawn from the portal vein of
a dog kills a rabbit in a dose from thirteen to sixteen eubie centi-
meters per kilogram ; that blood removed from the liver requires
twenty-three eentimeters.  He has also shown that the injeetion
of the extraet of 2.5 grams of decomposing meat is sufficient to
kill a man.

Many other experiments have been made by scientists show-
ing similar results. In a snmmary of the research work, it is
safe to say that the liver is intended to give protection to the
svstem by destroying poisons especially those derived from the
intestines so that the general system does not receive an amount
of these poisons above what the exeretory organs are able to
remove,

When all eonditions work in harmony, that is, when animal
and man, after vears of normal environment, have adjusted
themselves, disease is less likely to result. When a change of
environment, such as food, climate and soil, takes place, the
animal or man becomes more suseeptible to disease. Thus
fifty-five monkeys died of tubereulosis in the Lineoln Park Zoo,
Chieago, in one year, due to change in food and temperature
and to confinement. Hounse dogs are more susceptible to dis-
ease than street dogs. The Indian of North America has been,
and is, dying rapidly from change in environment and food.
This is true of other primitive races throughout the world.
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Sceandinavians in American cities are very susceptible to disease.
The same 15 true of the Negro.

Many people are still in the primitive stages as regards
their digestive apparatus. They have inherited an atavistie
tendeney in their large, well-formed jaws, museles and teeth.
They masticate food and enjov it like the earnivora, tearing
and chewing meat from a bone. The digestive apparatus is
perfect, the bowels, kidneys, skin and lungs do their work nor-
maliy, and they are in perfeet health.

Many in whom the digestive apparatus is weak have pro-
gressed along the line of evolution.  These people live a seden-
tarv life one or two generations in advance of the tiller of the
soil.  They are in the transitory stage, not vet adjusted to the
new environment. A third elass, born of neurotie parents, have
inherited deformed internal organs the seeretions and aetion of
which are not in harmony with each other. They do not chew
their food and digestion is impaired. Their nervous systems
may be impaired from the first, or may become involved as a
result of faulty digestion and assimilation.

Studving the three elasses singly, it 1s found that the mem-
bers of the first elass are healthy, that they ean eat and drink
everything and at all times, day and night. They can eat eight
or ten meals a day, like the King of Portugal, and enjoy them.
They ean drink large guanities of aleohol or beer each day with-
ont difficulty. They are rarely ill. When the senile stage be-
zins, while there are no marked symptoms, the excretory organs
ail to perform their work properly. Interstitial gingivitis sets
n, the teeth loosen, arterioselerosis, kidney breakdown, uremie
poisoning result and at from fifty-five to sixty-five death takes
place from Bright’s disease, diabetes, heart failure or apoplexy,
the result of excesses.

The second class easily produce acute gastro-intestinal fer-
mentation, autointoxication, and are subjeet to sick headaches,
acld stomachs, gases in both stomach and bowels and eonstipa-
tion. They suffer with headache, migraine and vertigo, and
often with nervous symptoms. In these eases special foods will
upset the entirve system. Fruits, raw as well as cooked, set up
fermentation in the small intestines and putrefaction results.

t
1
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Coffee, choeolate, cocoa, beer, and the inhalation of tobaceo
smoke will disturb the digestion, produee cold extremities, sick
headaches in a few hours and not infrequently skin ernption,

The third class are not only subjeet to all the symptoms of
the first and second, but frequently surgieal operations are nee-
essary to establish healthy relations between the digestive
organs.

Deformities of the jaws and teeth are not unecommon.
Maecaulay portrays a vivid pieture of such a state in Charles V
of Spain. Among other phyvsical deformities, he says, ‘At
length a complication of maladies eompleted the ruin of all his
faculties. His stomach failed, nor was this stranee, for in him
the malformation of the jaws, characteristic of his family, was
s0 serious that he counld not mastieate his food, and he was in
the habit of swallowing ollas and sweetmeats in the state in
whieli they were set before him. While suffering from indiges-
tion, he was attacked by ague. Every third day his convulsive
tremblings, his dejection, his fits of wandering, seemed to indi-
cate the approach of dissolution.”’

Prof. Russell H. Chittenden * in his experiments in physio-
logieal economy in nutrition, has shown that execess of proteids
means waste, ““hut of far greater importance is the unnecessary
strain placed upon the body by this unecalled-for excess of food
material which must be gotten rid of at the expense of energy
that might better be eonserved for more ngeful purposes.”

He has eonclusively shown that body equilibrium ean be
maintained on half the daily intake of food. The brain worker
and the musele worker ean maintain health, strength and vigor
on a smaller amount of nitrogenous material than is usually
consuimed : ““that an exeess of food 15 in the long run detrimental
to health, weakening rather than strengthening the body and
defeating the very objeets aimed at.”* This applies to people
who have obtained their growth and not to children.

Some neuroties and degenerates are very suseeptible to anto-
intoxication on aceount of unstable nervous systems. They
either become ecasily constipated or toxie material acenmulates

i Physiological Economy in Nutrition.
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in the intestines and as a result the system becomes slowly
poisoned. Convulsions oeeur in both children and adults.
Most, if not all, insane patients are constipated. While it would
not be safe to say that the insanity was due to constipation, yet
all are greatly benefited, and some slight forms are eured, by
keeping the bowels free from mierobie infeetion.

Some of the best speecialists elaim the skin eliminates very
little of the blood’s poison. Under ordinary cirenmstances the
skin exeretes water, salts in small quantities, earbonie aeid, and
in some volatile fatty acids. As age advances and the elim-
inating organs lose their aetivity, the bowels and kidneys fail
to eliminate all the decomposed material. When these organs
hecome diseased, the skin and Iungs assist in earrving off the
poisons or their produets. The skin especially is important in
keeping the system in a healthy eondition, free from poisons.

What the laity understand as ‘““spring fever’’ is but the re-
adjustment of the eliminating organs from winter to spring.
People in the senile stages feel better in warm climates than in
cold, henee the custom of moving to warm climates in winter.

During pregnancy, poisons are formed in the mother and
fetus which eireulate in the maternal and fetal blood. Upon the
mother is thrown the burden of eliminating by the kidneys, liver,
intestines, skin and lungs the bulk of the poison formed within
the two organisms. When these poisons are retained auto-
intoxieation is produced which varies in degree from heighten-
ing the arterial tension, headache, gastrie disturbanee, and lassi-
tude to econvulsive seizures as in puerperal eclampsia. Intersti-
tial gingivitis is alwayvs present to a more or less marked degree,
The urine under these cirenmstances usually eontains albumin.
That errors of diet often induce puerperal eclampsia, there is
no doubt. Pregnaney frequently advanees normally until some
such improper food as lobster, fish, pork, pie, strawberries, ete.,
is eaten ravenously, when, as the result of the entrance into the
blood of imperfeetly digested produets or intestinal poisons,
eclampsia follows. The presenee of these toxing in the blood
induees structural alterations in the renal epithelia and as a
consequence renal debris, tube easts;, are present in the urine
along with albumin. If the patient lives the morbid changes are,
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for the most part, temporary, for they disappear on cessation
of the pregnaney. We are familiar with the dropsical legs of
women seen near the end of pregnaney, but it oceasionally hap-
pens that there is in addition to the autointoxication from intes-
tines and kidneys, a hepatie toxemia, as well.

An abnormal degree of urinary aecidity extending over a
period of nine months aceounts for many of the neuralgias,
toothaches, destruetion of teeth by erosion, decay of the teeth
and wasting of the alveolar proeess, skin diseases, and many
other lesions so common in pregnaney which eease to trouble
after birth of the ehild. Mental strain due to overwork, grief,
shoek, ete., check the seeretions, eausing an abnormal degree of
urinary acidity which eventually results in diabetes, Bright’s
disease and arterial degeneration. There are many other lesions
traceable to or influenced by a high acidity of the system,

The liver becomes enlarged and tender, the patient slightly
ieterie, the stools pale, fluid appears in the abdominal eavity, and
there are albumin and bile in the urine. It is not until the preg-
naney has been brought to a natural or an artificial termination
that the symptoms and physieal signs disappear. In such a case
the liver has failed to arrest and destroy the intestinal poisons
as they pass through it and the result is that owing to their
exeess in the blood and inability on the part of the kidneys to
eliminate them the patient is poisoned by the produets within
her own body.”

One aceustomed to the odor of the skin and lungs and to an
examination of the mouth in whieh there is interstitial gingivitis,
can readily deteet intestinal fermentation and kidney irregnlar-
itv. Many times I have deteeted a tendeney to kidney lesions
or the lesion itself, in this manner, as was confirmed by subse-
quent urinalysis.

Autointoxieation in disease is familiar to us all. That the
blood is eharged with effete matter or poison, due to autointox-
ication, is abundantly proven. Owing to a swollen mueosa or
other obstruction, ordinary nose breathing furnishes an insuffi-
eient supply of oxvgen. More air is necessary, henee the uncon-

* Autointoxiecation in Disease.
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scious opening of the mouth. A larger volume of air by nose
and mouth is therefore taken into the lungs. Most people at the
senile stage do this, most noticeably, however, at night.

The poisonous produects of the intestinal eanal not expelled
from the bowels are absorbed and carried by the portal system
to the liver. If toxie material is sufficiently modified by the liver,
it will be earried back and emptied into the bowel along with the
bile. If, owing to some mechanical obstruetion, as eatarrhal
swelling, gall stones or thickening of bile, the normal funetion
of the liver should be interfered with, hepatic insufficiency re-
sults. Anv derangement of the bile or liver cells which inter-
feres with the proper funection of rendering harmful substaneces
innoeunons would eause abnormal and poisonouns produets to be
earried in the blood.

The great outlet for poisons which the liver fails to eliminate
are the emunetories, chief of which are the kidneys. If there
he too mueh work in this direetion, the eliminating funetion is
soon lost. The toxie material acenmulates and results in renal
imflammation and albuminuria. When this has taken place the
blood becomes charged with poisons, the heart and arteries
undergo degenerative changes with eardiaec hypertrophy and
arteriosclerosis together with the eonsequent eardio-vascular
diseases, insufficient blood supply to various vital organs, nerv-
ous disorders, Bright’s disease, diabetes, rhenmatism, gout, urie
acid diathesis, skin eruptions and asthma result. Before these
digeases have become of sufficient importance to be observed by
the physician, interstitial gingivitis has obtained full sway. In
all the above mentioned diseases interstitial gingivitis is most
pronounced.

The effeets of antointoxication on the system are to reduce
its vitality or to destroy the tonicity of the nervous system, the
result of which, end organs of the body, the kiduey, the brain,
the eve, the dental pulp and the alveolar process first become
diseased. This disease is brought about by overstrain npon the
peripheral nerves, change in chemieal strueture of their blood
cells, irritations upon the coats of the blood vessels and a gen-
eral weakening of the part. The organ first involved depends
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upon its anatomy, its strueture, its funetion, its weakness, loeal-
ity, power of recuperation, ete.

The poisons cirenlating in the bhlood, due to antointoxieation,
collect in the peripheral blood vessels of the alveolar proeess,
change the character of the red blood eells and prevent nourish-
ment from going to the parts.

A low vitality of the structure is produced. Trritation of the
vessel walls is set up and absorption of the process results. Peo-
ple in advaneed vears in comparative good health (not ill), who
are attending to their various affairs each day but who do not
throw off the poizons of the body as readily as they did formerly,
have an absorption of the alveolar process beginning at the gin-
ival border and slowly extending toward the apical end of the
root or roots of the teeth. The severity of this interstitial gin-
givitis will depend upon the vitality of the patient and the degree
of poisons ecirenlating in the blood. How mueh more severe,
therefore, must be the absorption when disease of one or more
organs of the body oceurs, especially the eliminating organs,

It has been shown that poisons originating anvwhere in the
alimentary eanal have been found in the urine, that poisons en-
tering the syvstem subeutancously have been found in the urine.
Some of these poisons are modified in form and intensity of
action, while others remain in their original state. It has been
a mooted question just how these poisons are exereted by organs
in which they are not formed but a sensible conelusion must be
that they enter the blood and are conveved by it throughout the
syvstem and partly eliminated by the kidney.

In a logical nunderstanding of antointoxieation and its treat-
ment an examination of the urine should be made in order to
ascertain the extent of poisons eirenlating in the blood.



CHAPTER XXIII.
URINARY SIGNS OF AUTOINTOXICATION,

That changes in the character of the blood eomposition take
place from week to week is known to every physician. These
changes may be due to syvstemie derangement or to the character
of the food, and are often so great as to affect the charaeter of
the tissues of the body, especially the alveolar process. We
have at present no definite method of testing, from time to time,
the chemiecal constituents of the blood. The best and only method
of obtaining an approximate knowledge is by an examination of
the urine. For many yvears I have made a special study of the
constitutional eondition.

The examination of the urine is the only means at hand of
ascertaining the general condition of the system underlying
interstitial gingivitis. Two factors are of considerable moment,
namely, an exeess or diminished urinary acidity and indican. I
wish to report three hundred and ninety-four examinations.
The patients arve from twenty-seven to sixty-seven years of age.
All had interstitial gingivitis in its most aggravated form with
loose teeth in varying numbers. Thirty-two had lost teeth as a
result of the disease. Fourteen had pyorrhea alveolaris that
could be observed by the naked eye. Twenty-four hours’ urine
was obtained. A part or all was sent to the Columbus Medical
Laboratory for examination. In tabulating the reports, the fol-
lowing resnlts were obtained: Specifie gravity taken in the first
fifty only, showed two had 1,005; two, 1,006; two, 1,008; two,
1,009; one, 1,010; one, 1,011; one, 1,012; two, 1,013; six, 1,014;
one, 1,015; five, 1,016; two, 1,017; one, 1,018; five, 1,020; three,
1,023 ; one, 1,024; three, 1,025; one, 1,026; two, 1,027 ; one, 1,028;
two, 1,029; one, 1,031. There were granular casts in six reports;
hyvaline easts in twelve; evlindroid in twenty-two.

The degree of acidity was obtained by taking 10 e.c. of urine
specimen, measured in the graduate glass, then placed in the
small glass; four drops of phenolphtalein were added; then drop
by drop NaOH (1-10 normal sodium hydrate) until a slight pink-
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ish color was produced. IHaving noted on paper the number of
c.c. of the NaOH in the burette before and after the pink color
was obtained, the number of e.e. displaced multiplied by 10 (in
order to find the number of c.e. NaOH necessary to neutralize
100 e.e. urine) equaled the degree of acidity. Iach step in this
operation must be earefully performed, each instrument must
he kept perfeetly elean in order to get good results.

The results showed two had 4 degrees; two, 6; one, 7; two, 5;
nine, 10; three, 11; seven, 12; one, 13; eighteen, 14; five, 15;
twenty, 16; five, 17; two, 17.5; fifteen, 18; twenty-seven, 20; four,
21 ; thirteen, 22; six, 23; Iun]'lm-n, 24 : seven, 25; fifteen, :_’h; one,
97 : seventeen, 28; one, 29; thirty, 30; two, 31; nineteen, 32; six-
teen, 34 six, 303 twenty-seven, 36; five, 37; eleven, 38; two, 39;
twenty-two, 40; two, 41; eight, 42; nine, 44; two, 45; ten, 46;
two, 47; seven, 43; one, 49; eight, 50; one, 51; six, 52; two, 53;
one, 54 ; one, 55 ; fifteen, 56; one, 57; five, 58; two, 59; seven, 60;
six, 62; three, 63 ; four, G4 ; three, 66; two, 68; four, 70; three, 72;
two, 74; five, 75; one, 76; one, 78; one, 79; one, Hﬂ; one, 83; one,
84: two, 100; three, 104; one, 105; one, 108; one, 110; one, 113;
one, 120; Hn'vr, alkaline ; two, neutral. The urea showed two had
3 per cent; one, .5; two, .6; two, .7; two, .9; two, 1; one, 1.1;
two, 1.3; one, 1.4; four, 1.5; six, 1.6; one, 1.7; three, 1.8; one, 1.9;
one, 2; three, 2.1; three, 2.2; two, 2.4; six, 2.5; two, 2.6; one, 3;
one, 3.1; one, 7.1.  Albumin was found in four eases; blood in
six; lencoevtes in forty-five ; epithelial eells in forty-six; urie acid
erystals in two; urates in five; oxalates in fifteen. Of the three
hundred and ninetyv-four examinations, three hundred and
twenty showed indican to a greater or lesser extent. Seventy-
four were normal in this respeet.

To make a more complete study of each individual case, the
following table has been prepared:

Specific Casts. Aeid- Trea-
Gravity. Granular, Hyaline. Cylindroid. Degree. Per eent.
23 0 0 0 60 2.5
20 1 1 1 ab 2.5
8 0 0 1 20 1

6 0 1 1 12 .6
12 0 0 0 36 1.5
31 0 0 0 44 2.6
29 1 1 1 46 2.2
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Specifie Casts. Acid- Urea-
Gravity. Granular. Hyaline. Cylindroid. Degree. I*er cent.
16 1 1 1 o2 2.2
11 0 i 1 17.5 1.4
17 U 0 (] 17.D 1.6
27 i 1 1 G2 2.1
20 ( 0 1 24 2.2
25 i 1 0 i 24
" ] ] 1 16 1.5
29 1 1 1 44) 3.1
29 1 1 ] Hta 2.6
14 1} i} 0 306 2.
16 [ 0 ) Al 1.8
14 () 1} ( 30 1.5
13 i} 0 ( 36 1.6
13 i i b S1{1 1.6
15 {0 { (i) B{H 1.7
15 i 0 1 15 1.6
14 0 b ] ab o
28 0 () ( 36 &
5 0 () ( degree not taken 3
16 (] i (] 5 1.6
20 (i () () g s
10 () 0 ] e 1.1
) {0 0 1 s 2.5
27 0 ] 1 62 2.1
25 0 0 0 degree not taken 2.5
14 ] 1 1 =1l 16551
20 0 0 0 degree not taken 142
24 0 1] 1 i 24
26 0 0 () s 2.1
18 0 1 1 & 1.6
14 ] {0 1 Bl 1.8
) 0 ] [ 15 T
23 0 L 1 40 1.8
T 0 0 0 14 1.3
1 0 0 0 30 1.8
9 ] { 1 11 9
14 ] 1] 1 22 1.5
7 0 0 (i} 20 i
T 1] 0 0 20 7.1
23 (] 0 i il 2.0
20 1 1 1 ab A
bod 0 { 0 20 1.0
b 0 1 1 12 i
TOTAL EXAMINATION OF URINE.

Qualitative Examination.

Physieal condition : i v S e 30

L e 17 Kbaent o e 29

Cloudy ...... o e e 33  Albumin:
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Reaction : Present, trace ........... 4
7o S | B S e 1 i e o L P e T et i 46
Alkalne .. .cooiven oo & PAPTONER oo e e s N BN

Color: b T SRR SOOI . [ 1|
AL Ty e R | L e e e None
L] ] S 4  Blood:

Odor: Pragant ... occc. e ootll
Mematiye . o e b 0171 1 S S . - 44
1T (o3 1] P ot SR S S | IndIcAn oo s e aly

Muein :

Microscopical Examination.

Casts: POE e e e
Hyaline .00 00004 Epithelial eells...........406
Granular . ................ 1 OCrystals;

Hipithelial ool i 1 Wriciacid ..oy s L
Crlindroide: . e 21 UIEARER e o o 5

Cells: Oxalates il s hons 15
Blood . ot d Phosphates:

LB T ool - 45 B LT TR 1

The relation of aeid autointoxication and month aeidity is
very intimate, The acids taken into the body and those pro-
duced by chemieal changes within, sueh as hydrochlorie, lactie,
acetie, diacetie, oxvbutyrie, urie, and other acids cirenlate in the
svstem in the form of salts so that the blood maintains at all
times essentially a neutral reaction. If the acid ions in the blood
at any time overbalanee the metallic ions so that there is a eon-
siderable number of H ions present, an exeretion of aecid takes
place and passes out through the kidneys, lungs, skin, and
mucous membrane, especially of the month. If the kidneys do not
earry off the surplus acidity, a greater strain is put upon the
lungs, skin and mueous membranes of the mouth. The alveolar
proecess and gums, being doubly transitory, as well as end organs,
contain exeretive and seeretive glands.  The gums are the first
structure of the body which indicate systemie defeets partie-
ularly noticeable in merenrial, lead, and brass poisoning, seurvy,
ete. The mucous glands normally exerete acid fluid, while the
salivary glands seerete alkaline flmid. It not rarely happens,
however, that the kidneys fail in their funetion and the system
beecomes so saturated with acid that the salivary glands continue
to cause destruction of the teeth,

Frietion of the lips, teeth, and foreign bodies assist greatly in
tooth destruetion. Teeth softened by faunlty nutrition and aeid
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states are easily destroved by acids and friction.

In an examination of the urine of diabetics, tabeties and
paretie dements, I have the following statisties:

1. Urmalysis of Diabetic Patients.—Urinalysis by the Co-
lnmbian Medieal Laboratories of three hundred and ninetv-four
diabeties showed speeifie gravity, one 1.003, one 1,005, one 1.007,
one 1.010, one 1.011, eight 1.012, one 1.013, six 1.014, six 1.015,
four 1.016, five 1.017, seven 1.018, six 1.01Y9, seven 1.020, five
1.021, thirteen 1.022, fifteen 1.023, ten 1.024, twenty 1.025, thir-
teen 1.026, thirteen 1.027, eighteen 1.028, nineteen 1.029, twenty-
five 1.080, twelve 1.031, fifteen 1.052, twenty-eight 1.033, sixteen
1.034, twenty 1.035, seventeen 1.036, eighteen 1.037, nine 1.038,
twelve 1.039, ten 1.040, eight 1.041, eight 1.042, two 1.043, seven
1.044, two 1.045, two 1.046.

Percentage of Sugar—Twelve had 0.1 per eent, eighteen 0.2,
three 0.3, eleven 0.4, seven 0.5, seven 0.6, one 0.7, four 0.8, eight
0.9, ten 1, one 1.1, eight 1.2, seventeen 1.3, six 1.4, one 1.5, thir-
teen 1.6, seven 1.7, four 1.8, one 1.9, five 2, three 2.1, six 2.2,
three 2.3, seven 2.4, three 2.5, five 2.6, one 2.7, three 2.8, three
2.9, four 3, one 3.1, five 3.2, six 3.3, one 3.4, two 3.5, ten 3.6, five
3.7, five 3.8, fifteen 4, four 4.1, five 4.2, two 4.3, two 4.4, three 4.5,
eight 4.6, four 4.7, five 4.8, five 4.9, five 5, two 5.2, ten 5.3, five 5.4,
one 5.5, nine 5.6, seven 5.7, five 5.8, one 5.9, nine 6, five 6.1, ten
6.2, ten 6.4, one 6.5, five 6.6, one 6.7, three 6.8, five 6.9, three 7,
one 7.1, two 7.2, two 7.3, two 7.4, one 7.6, one 7.7, three 7.8, one
7.9, one 8, one 8.2, one 8.5, one 8.7, one 9, one 9.1.

Degree of Acidity.—Two passed 4 degrees, two 6, one 7, two
8, six 10, five 12, sixteen 14, one 15, fifteen 16, one 17, thirteen
18, twenty 20, one 21, twelve 22, one 23, ten 24, two 25, fourteen
26, sixteen 28, one 29, twenty-one 30, seventeen 32, thirteen 34,
four 35, twenty 36, two 37, eleven 38, two 39, thirteen 40, one 41,
eight 42, seven 44, two 45, eight 46, two 47, five 48, five 50, five 52,
one 54, twelve 56, one 57, four 38, five 60, one 62, one 63, three
64, two 66, two 68, two 70, three 72, one 74, one 73, one 100, two
104, one 120, one alkaline, two neutral.

Acetone.—00 this number of eases only nineteen were exam-
ined for acetone. In eleven, acetone was present, in eight absent.
Thirty-two were examined for diacetic acid; in six it was pres-
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ent and in twenty-six absent. Twenty-four were examined for
oxybutyrie; in all 1t was negative,

2. Urimalysis of Tabetic Patients—Degree of acidity in
thirtyv-five was as follows: Omne passed 5 degrees, one 6, one 7,
three 9, two 10, one 11, one 14, one 17, two 19, two 20, one 22, one
46, one 45, one 49, one 50, one 56, one 62, one 73, two 76, one T8,
one 51, one 82, one 84, one 97, one 99, one 112, four alkaline.
Those patients having the alkaline urine had marked erosion of
the teeth showing that at some time there had been a high degree
of acidity. Cystitis caused the urine to become alkaline. All
showed indiean to a greater or less extent.

3. Urinalysis of Paretic Patients.—Degree of acidity:
There were twenty-one males, four females. Three passed 5
degrees, one 7, three 8, two 9, one 10, one 11, one 12, one 13, one
15, two 16, one 17, one 22, one 28, one 34, one 38, one 39, one 44,
one 1, one 52, one 70. These patients were in a quiet state, If
the urine eould have been examined after execitement or an ex-
plosion the degree of acidity would have been greater.

4. Urinalysis of Private Palients.—Degree of acidity: 1
examined one hundred and twenty-nine. Three were also sent to
me by Dr. J. F. Keefe of Chieago, making in all one hundred and
thirty-two. They were from eleven to eighty-four vears of age.
All showed erosion and abrasion to a greater or less extent.
Three passed 2 degrees, three 8, two 10, two 11, seven 12, two
14, two 15, five 16, six 18, two 19, eight 20, five 22, five 24, six 26,
four 28, two 29, six 30, two 31, four 32, two 33, three 34, nine 36,
two 38, two 40, two 44, five 46, one 47, two 48, two 50, five 52 ; five
o4, four 56, one 58, three 60, two 62, five 70, one 90, one 127, one
132, only four or 3.8 per eent had urie acid. I quote here from a
previous paper, ‘‘Interstitial Gingivitis Due to Autointoxica-
tion,”” my first fifty patients’ degree of acidity, one had 11 de-
grees, two 12, one 14, two 15, one 16, two 17.5, four 20, one 22, one
24, five 30, seven 36, two 40, two 44, one 46, two 56, one 58, one 59,
one 60, two 62; 3 per eent had urie acid, all had indican.

The acidity of a single specimen of urine will vary like the
speeifie gravity within large units, eorresponding to the amounts
of acid entering the blood from various sourees. The normal
degree of acidity of the urine is from 30 to 40 degrees. A low
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acidity may arise from several factors: 1. A large exeretion of
water, as in nervous states, diabetes insipidus, ete. 2. A diet con-
taining a large quantity of salts of the vegetable acids. 3. A cor-
responding deficieney of meat which yields acid salts. 4. A defi-
cient power of the kidney to exerete acid. 5. Kxcessive elimina-
tion of aecid by other emunctories. In patients in whom the
degree of acidity exceeds 407, there is excessively imperfeet oxi-
dation which, irrespective of the types of aecid, underlies, as is
now pretty generally recognized, severe constitutional stress
allied to that of diabetic acidosis.

The guantity of urine passed in twenty-four hours influences
the degree of acidity. Thus, if more than 40 ounces (about the
normal amount) be passed, the degree of acidity with the same
total amount of acid would be low as eompared with less than
40 ounces,

On applieation of the phenolphtalein, if the urine specimen
turns pink, it is alkaline, therefore no degree of acidity ean be
obtained. Litmus paper is applied to the gums and lips to ascer-
tain if the mueus be acid. Aeid muens was found in every case
tested. The cirele of evidence, therefore, is complete,

Few adult persons have not had an excess of acidity at some
period. Complete oxidation is essential to a normal condition.
The organs and tissues of the body aet as best they ean to bring
about this condition. In some systems, the liver has all it ean do
to care for the waste products of the tissues themselves. That
the salts of froit acids may be converted into alkaline substances
in the system is true. The liver and tissnes hecome overworked.
The fruit habit (especially grape fruit) so generally indulged in
to exeess in America is produeing havoe with the alveolar proe-
ess, gums and teeth,

One ease is sufficient illustration of the many requiring treat-
ment. A twenty-seven-year-old woman had her teeth and mouth
put in good eondition in January, 1907. February 16 she re-
turned with what she thought a eavity at the cervieal margin of
the left superior euspid. Upon examination, I found the gums
inflamed and receding, not only at that partieular location but
about all the teeth. Previous to this, the gums and mueous mem-
brane were in fairly good eondition. Litmus test showed the
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mueus to be very aeid. There was no cavity, only sensitive ex-
posed dentine.  Much gas was passing from the stomach. Upon
interrogation 1n regard to her food she imformed me she had
been eating grape fruit every morning for three weeks. Urin-
alvsis of a twentyv-four-hour speecimen showed the degree of
acidity to be fourteen. Sixteen degrees were retained in the
svstem. The recession of the gums and the sensitive dentine
were due to the acid retention. The skin, lungs, and mucons
membranes try to dispose of the surplus. If these structures are
unable to do =0, they are expelled as gas, vomit, or fermentative
stools. That the acid exeess of the system does pass through the
mucous and salivary glands of the mouth to produce destruetion
of tissue, has already been demonstrated. With these illustra-
tions of tissue in the mounth the question arises how far does this
acidity affeet other tissues and diseases of the body? For want

of time, merely a few urinalyses in diseases were made.

Degree of Urinary Acidity.

e Dne TOL

Disease.

Arthritis (rheumatoid).......

Baclcache f(Bewere)... ... vvseess One 10; one 25; two 30; one 35;
one 36; one 40; one 50; one T9;
one 82: one 87: one 90;: one 95;
two 100; two 110; one 120.

BREOREHIHIS 5 S s o e i (ne H6; one H58; one 60; one 61;
one 67; one 120.

DRATRAELONS o s Ome 25,

Coryza (acute), ehildren 3 to 13 yrs.One 12; two 13; one 14; one 15;
one 16; one 17; one 20; one 22;
one 26; one 27; one 30; one 36;
one 46; one 47; one 50; one 56;
three 58; one 70; one 72; one 90.

Cystifie aeate) . .. ...k vnina CUme 50.

Eaphthera - el e . ..One 28,

b i T1 T e R e One 44.

Bezema (hands).......cocvvnneveens One 50; one 80,

Enlarged prostate. . ............... Ome 100,

Enterocolitis {chronie) .
Exophthalmie goiter (puberty siress)
Fibrillae tremor
Gastriec hyperchloridice
Gonorrhea
Grippe

------------------
aaaaaaaaaaaa
.......................

..........................

Hypertrophie rhinitis (acute)

Omne 35; one 80; one 110; one 112.
Omne 54,

Omne 21.

One 60,

One 120,

Two 25; one 40; one 50; one 60;
one TH; one 76; one 80; one 82;
one 88; one 90; one 94; one 97;
one 110,

One 21: one 25; one 113.
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Hypertrophic rhinitis (ehronie)....One 32; one 57; one 90.
Laryngitis. (chronic)............:. One 65; one 85.
Middle ear, inflammation of. .......0One 25; one 32; one 90,
Middle ear, chronic suppurative in-
Hammation ol . .. e i o One 90,
Méniére’s disease ................. One 65,
T T 1 e e One 40,
:\I}'m-m'[liﬁx (chromie).............0Une 80; one 100; one 112.
Neuralgia following grip...........0ne 20; one 24; one 25; one 27;
one 40 ; one 46.
YT i1 1 00 11 D e e e S One 18; one 26; one 27; one 33.
Pregnancey . .........vsisvvsevie-a0Onel0; one 12; one 14; one 16;

one 18; one 29; one 30; one 20;
one d7; one 60; one 62; one 64;
one 67; one 32; one 84. )
one 82 one 84,

REheumatism and gout..............0One 14; one 15; one 18; one 19;
one 20; one 24: one 27; one 35;
one 52; one 57; one 61; one 67;

one 70,

Rheumatism and heart trouble, 8

sears ol SRt ol i One 40.

Searlel Bever . oo s s One 33 ; one 80.

AL C I s s e e b o i s One 55: one 108; one 132,

Sphenoid sinus, inflammation of. . .. One 57.

TRV E B o] e £ e S o One 20,

LT 0 [ 0 ko] e N L et One 25; one 40.

Tonsilitis (ulcerating)..... ........0One10; one 12; one 14; one 20;
one 27; one 48; one T2.

Tubercnlosis . ....................0Onel6: one 20; one 21; one 36;

one 44; one H2; one H6H; one T8;
one 81;: one 88; one 102; one 108;
one 115; one 142,

Tubereulous hip disease............ One 80,

Bypliaid. Blembr s ol ors s s Moo b One T6; one 88; one 90; one 109 ;
one 120.

R ik e e e kel BN S M b One 47.

On comparing the office patients with those of other special-
ists and patients ill at home or in a hospital, it is found that the
degree of acidity does not vary to any great extent. A constant
abnormal degree of urinary acidity, in an individual attending
to his affairs, means that sooner or later an organ or structure
is bound to give way. This is particularly true at the senile
period of stress (about sixty) when the arteries degenerate. The
vietim of an aktnormal degree of acidity is more subject to dis-
ease than one with normal acidity. Study of the effeets of a high
degree of acidity in an otherwise normal individual whose teeth
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and alveolar process are being destroyed has exceedingly inter-
esting results.

Lessened blood alkalinity affects the whole alveolar process
by setting up an irritation and inflammation of the coats of its
arterioles and in the tooth pulp, producing endarteritis oblit-
erans, arterioselerosis, and nerve-end degeneration. I have dem-
onstrated those digeases many times. Disease of the terminal
nerves and arteries causes absorption of the bone. The inflam-
matory proeess has been termed interstitial gingivitis; the bone
absorption, osteomalacia, or senile absorption, although 1t may
occur early in life,

May not osteomalacia in other parts of the body be due to the
same caunse !

Cylindruria * is not necessarily associated with definite path-
ologie alterations of the renal parenchyma. This statement
should likewise be aceepted as to the ocenrrence of purely hyaline
easts and their presence in small numbers. A few renal epithe-
lial eells may be found at the same time oeeurring either in the
urine or adhering to the easts, but never presenting an atrophie
or otherwise altered appearance in the absenee of definite renal
lesions. The presence of ecompound hyaline and coarsely gran-
ular casts, as well as of waxy and amyloid casts, on the other
hand, may be regarded as indicating definite changes in strue-
ture, so that as far as diagnosis is coneerned miermscupic BXaI-
ination of the urine furnishes information of more value than the
simple demonstration of albumin,

Hyaline easts are more frequently seen—reference is here
made only to the purely hyaline or, at least, but faintly granular
form—and are found in all conditions in whieh albuminuria
oceurs. When present in only small numbers, and particularly
when oeeurring but temporarily in the urine, it may be assumed,
in the absence of other symptoms pointing to renal disease, that
there is a mild cirenlatory disturbance of the kidneys.

The significance of blood and epithelial cells imbedded on
hyaline casts is the same as the significance of blood and epithe-
lial easts ; both are pathologie and indicate nephritis.

1 Clinical Diagnosia, p. G20.
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Fine granular and hyaline easts often oceur from auto-toxie
strains on congenitally insufficient kidney in arthritic and allied
states.

The presence of albumin in these cases was exceptional, it
being found in but four eases. This would show that in none of
these cases had the disease become very marked. When present
it does not in itself indieate grave disorder, since albumin may
be due to many eonditions of the renal traet. It 1s of interest
to us sinece disturbance of cirenlation may bring about albu-
minuria without inducing struetural change in the kidneys.
Purdy says: ‘““Cireulatory disturbanees, in order to induee
albuminuria, must inelude the renal vessels. In nature they
must consist of aceeleration of the arterial eurrent or slowing
of the venons current, in either ease resulting in inereased blood
pressure. Again, in some derangements of the nervous system
which interfere with the vasomotor nerve regulation of the renal
vessels, temporary albuminuria is not an uncommon result.”’
Albuminuria is present in auto-toxie neurasthenia, epilepsy,
parefiec dementia, and the renal erises of locomotor ataxia.

The speecific gravity ranges from 1.005 to 1.031. The normal
specific gravity ranges from 1.015 to 1.025. The difference de-
pends upon the amount of solids and fluids present, increasing
as the solids inerease, decreasing as the amount of fluids increase,
Speeific gravity is henee an index in a general way of metabolie
change. The low degree of acidity would indieate that a eertain
amount of acid was cirenlating throughout the system.

Indicanuria denotes the presence in the urine of potassium
indoxyl sulphate formed by metabolism of indol absorbed from
the intestines. It is supposed to be due to three sources: First,
to intestinal putrefaction of nitrogenous substances; second, to
suppuration in some part of the body; and third, to the forma-
tion of indol in the eells of the body-tissues. The fact that
indican is found in the urine is a sufficient indieation that this
poison has eireulated in the blood throughout the entire system
and has been returned to the kidneys to be expelled. I have dem-
onstrated many times that indieanuria and neurasthenia are in
some way related. Redueing the intestinal putrefaection by the
use of intestinal antisepties, the neurasthenie condition of the
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patient is often relieved. The toxie effect of acidosis and indican
upon local tissues, espeeially upon terminal and transitory
strueture, is very marked. Their injurious effects consist of
irritation of the coats of the blood-vessels and changing the
chemieal quality of the red blood eells. The salivary glands, the
mueous glands, the alveolar proeess, and the dental pulp are the
first structures to hecome involved.

Indicanuria is one of the great sources of autointoxication.
The toxins of indiean permeate all the struetures of the body,
being earried by the blood cirenlation. While acidosis and in-
dicanuria may go hand in hand, the quantity of indican depends
to a certain extent upon the acidosis relative to the amount
formed in the intestines. Thus, upon reducing a high degree of
urinary acidity to normal or below, the indiean will be increased,
owing to the abnormal bacterial activity in producing putrefae-
tion. These germs seem to thrive better in alkaline than in aeid
media,

An acenmulation of indiean in the organism will often eanse
febrile disturbances, lassitude and gastrointestinal irritation—
depending, of course, upon the severity of the attack. The
effeet of indican is not unlike that of poisonous drugs sueh as
mereury, lead, phosphorus, bromine, quinine, ete., which pro-
duce poizonous svmptoms in some individuals. In others there
are apparently no ill effects. It must, therefore, not he over-
looked that in all persons with persistent indieanuria the poison
is continuously absorbed from the intestines into the eireulation
for months and vears, and that in many persons it will not mani-
fest itself until the periods of stress at forty-five and again at
sixty vears of age. Metelhmikoff, in considering the phenomena
of olid age, eoncludes that autointoxieation due to intestinal
putrefaction 1s one of the most important eauses of premature
senility, in that it causes arterioselerosis. The aceumulation of
these toxins in terminal organs, such as the pulp and alveolar
process, is as disastrous as the aceumulation of any of the poison-
ouns drugs. Arterioselerosis is one of the common diseases found
in the alveolar proeess and in the pulp, which is a positive
proof of its systemie origin.

To obtain the amount of indiean in a given specimen, take
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5 cem. of urine; pour it into a test-tube; add 5 cem. of hydro-
chlorie acid, and shake thoroughly. Let the mixture stand for a
few moments. Add 10 drops of hydrogen dioxide, shake thor-
oughly, and let it stand for a few moments; then add 1 eem. of
chloroform, shake thoroughly again, and let it stand. If indican
be present, ehloroform will absorh it, turn blue, and settle to the
hottom of the tube; if there be no indiecan, the chloroform will
remain colorless.

The toxins in the blood which accompany aecidosis and indi-
canuria are carried to all struetures of the body. All struetures
of the body, however, are not alike. Some, espeecially those that
are active and are needed for the welfare of the body, under the
law of economy of growth or use and disuse of struectures, ean
take care of the toxing and return the blood to be eleansed of 1ts
impurities. Other struetures whieh are of little use, and are
called terminal organs and transitory struetures, sueh as the
dental pulp and the alveolar proecess, cannot dispose of the
blood so readily. The result of this is an accumulation of tox-
ing, and disease follows. Other terminal organs that can stand
the strain a little better, but are sure to sueeumb later 1f the
toxins continne to be present in the blood, are the kidneys, the
heart, the liver, the eve and the brain.

I wish to eall the attention of the profession to the faet that
early symptoms and systemie disorders may be recognized, and
prophylactic means may be adopted to ward off future trouble.
Heart-pressure, endarteritis obliterans, arterioselerosis and
dilated arteries are easily demonstrable in the pulp and in the
alveolar proeess by early svmptoms of acidosis and indieanuria.
It will be seen, then, that acidesis and indieanuria are factors
which cannot be overlooked.

Critieal examination of tables must convinee a ecareful ob-
server that in every examination two eonditions are present;
first, autointoxieation due to intestinal fermentations and faulty
elimination as represented by the indiean and an abnormal uri-
nary acidity degree; second, kidney over-strain and renal insuf-
ficieney due to hepatie insufficieney., When the liver fails to de-
stroy the poisonous materials and the bowels to eliminate the
toxins, over-strain of the kidneys eauses the blood to become
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overcharged with toxins and aeidity, the heart and arteries
undergo degenerative changes, and eardiac hypertrophy and
eardio-vasenlar diseases, with insufficient blood supply, result.

It may be possible that in the near future other poisons than
those already mentioned will be found in the urine, which may
produce toxie effeets on the alveolar proeess. Sinee this chap-
ter was written, the following appears in the Journal of the
American Medieal Association: ““A few unique anomalies of
metabolism, notably alkaptonuria and eystinuria, have attracted
attention quite as mueh beeause of the interpretation which they
lend to the normal disintegration of protein in the body as on
account of the pathologie features involved. From the faet that
certain diamivs, eadaverin and putresein, charaeteristie of the
putrefaction of proteins, frequently are found in conjunection
with evstin in the urine of patients, it has at times been assumed
that there is an essential eonneetion in eystinuria between ali-
mentary putrefactive changes and the output of characteristie
abnormal exeretory produets. Cystinuria, however, has been re-
garded of late rather as an abnormality of protein metabolism
in which the amino-acid eystin—a typical degradation produet
is not further broken down and oxi-

of albuminous substances
dized as ordinarily. This view is strengthened by the simul-
taneous finding of other amino-acids, leuein and tyrosin, in eer-
tain cases. The latest novelty is the discovery of another amino-
acid, lysin (diamino-caproie acid), in the urine of a patient with
eystinuria. Sinee this eompound is known to be the mother sub-
stance of eadaverin, the intimate inter-relation of the various
observed constituents is further emphasized. Taken together,
the aceumulated data strengthen the coneeption of evstinuria as
a condition in whieh the usual progress of protein catabolism is
profoundly inhibited. Ome by one the unused fragments are
cropping out as new cases hecome available for study.”



CHAPTER XXIV.

ARTERIOSCLEROSIS, ENDARTERITIS OBLITERANS AND NERVE END

DEGENERATION,

Endarteritis obliterans and hyvpertrophy of the middle and
outer coats of the arteries are physiologic processes coneerned
in the disappearance of blood vessels funetional in the fetal
state, but losing sueh function after birth. TLike all phvsiologie
processes of the fetal tyvpe these become pathologie under ordi-
nary conditions of post-natal ife. For these reasons they again
become physiologie in the involutional periods like the elimae-
teric and senility. In transitory structures, like the alveolar
process, there is continnal trembling hetween the physiologie
and pathologie. Undue excitation of the strueture brings on an
intensity of the process which tends to become pathologie. As
I demonstrated a decade ago, endarteritis obliterans and hyper-
trophy of the middle and outer coats of the arteries play a large
part in interstitial gingivitis.

In eonsideration of this subject, the changes in the elasticity
of the artery and vein walls and the permeability of the capil-
lary walls will bhe discussed.

The vessel walls are eapable of great elasticity and bear the
tension of the pressure of the blood without showing any eondi-
tion of being strained. This elastie funetion of the walls is eon-
trolled by the muscular coat, which changes the chemie energy
of the blood stream into energy of elasticity and in this manner
keeps the vessel walls in a normal elastie state. The changes
that take place in the arterial walls of the aortie svstem are of
more or less importance, sinee the normal elastieity of the
artery walls, blood pressure regulation, and distribution are
dependent upon the depth and intensity of these changes.

When the vessel walls become diseased there may or may not
be serions disturpance in the blood eireulation. The aeute and
chronie contagions and infeetions, a general nutritional disturb-
ance or poisons taken either internally or externally, and a high
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blood pressure tend to weaken the arterial walls so that their
elastie tonicity, in some instanees, is completely lost.

This weakened elasticity is easily recognized by a distensile
pulse and also registered by the sphygmomanometer. At the
same time, arterial murmurs can be heard in the large arteries,
especially the femoral, which are apparently a result of the
rapid vasenlar changes charaeteristic of a high pulse. A pulse
sometimes observed in retinal arteries ean also be attributed to
this souree.

In the eonditions just mentioned there are no great cireunla-
tory disturbances, but there is a tendeney to change in the strue-
ture of the arterial walls. As a result of this weakened state, the
lumen expands and a larger amount of blood flows through the
artery, but its rapidity is decreased. So with the alveolar pro-
cess, the arteries and veins inelosed within bony walls have little
or no expansion, henee the tissues become more susceptible to
poisons and toxins cireulating in the blood stream. The de-
ereased flow of the blood stream, in turn, eauses new conneetive
tissue to form in the intima of the artery, which thickens this
outer coat, making it less elastic and redueing the pulse move-
ments.

Any arteries of the body are liable to beeome involved, but
more partieularly those of the extremities and end organs. While
puberty changes may produee a severe attack, the eondition is
more frequently noticed later in life—the later, the more pro-
nouneed. Men are more suhjeet to the disease than women ow-
ing to the faet that women eliminate much more freely than
men, and because they are not often subjeeted to drug poisons.
C'oldness of the limbs, hard whip-cord arteries with no pulsa-
tion, and, in extreme eases, gangrene of the extremities result.
The disease begins in the intima and extends to the other coats
of the artery. It mav be found in all loeal inflammations of
long standing, especially in the extremities, the alveolar process,
and mayv ocenr in conditions of vasomotor ataxia, such as are
present in Raynaud’s disease and allied eonditions. Syphilis,
tuberenlosis, typhoid fever, senrvy, and the eondition underlying
arterio-capillary fibrotie kidney lesions act at times as predis-
posing causes. Toxins and autotoxie produets of retained waste
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may disturb physiologie balance, thus giving the pathologie
phase of this disorder sway.

Endarteritis is an inflammation of the internal coat of an
artery or eapillary, generally of chronie type. Its pathogeny is
as follows: In direct contaect with the blood streams is the
endothelinm (a layver of flattened cells); next is the tuniea
intima, composed of elastice fibers arranged longitudinally ; next
comes the middle coat, composed of museunlar fibers arranged
transversely. The outer coat consists of longitndinal econneetive
tissne, which contains the vasa vasorum. In the capillaries, the
intima lies in immediate eontact with the surrounding tissues, or
accompanied by a rudimentary adventitia. In other words, the
walls of the eapillaries consist of almost nothing but the intima.
The ecapillaries have certain contractility; they contract or
dilate without musecular fibers. The veins probably also have a
certain amount of contraction and dilatation from irritability of

Fig. 79 —EXNDARTERITIS OBLITERANS ([KAUFMANN].
A, Adventitia. E, Elastic Tissoe between Middle Coat and Intima. A, Muscular.
J, Thickened Intima.

the intima. Kach coat of the arteries takes on a special type of
inflammation. The canses of endarteritis are numerous.
Inflammation of the intima of the blood vessels may be due
to irritation from without or within. When it oceurs from with-
out, any local irritation will set up an inflammation which may
extend to the outer coats of the eapillaries. This produces a
marked inerease of blood. The vasa vasorum become swollen,
the white blood corpuseles erowd into the terminal capillaries
and migrate into the extra vasenlar space. Rapid proliferation
of the round-cell elements takes place. The walls of the vessels
become thickened. Owing to the projecting intervals of the
intima, the caliber of the blood vessels diminishes (Fig. 79).
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[rritation ocenrring from within, results either from trophie
changes in the system from direet irritation from toxmemias, or
from both interdependently. Under these cirenmstances toxins
may have an affinity for a certain organ, tissue or part, and pro-
duee irritation in the capillaries in a distinet part of the body,
or the capillaries through the entire body may become involved.
Thus, in typhoid fever, the Pever’s gland in the intestine be-
comes involved ; in searlet fever, the skin or kidney; in malaria,
the liver and spleen; in Bright’s disease, the kidney; while in
merenrial and lead poisoning and seurvy, the mueous membrane,
and especially the gums, become diseased. In many of these eon-
ditions, however, hefore the tissue already irritated becomes
involved, the nervous system has become affeeted. The nervous
system may already have become affeeted from other causes.
Thus, locomotor ataxia, traumatic injuries to the spine, paretie
dementia, eerebral paralysis, neuroticism and degeneracy, and
last, but not least, stomaeh neurasthenia. The poison in the
blood, together with the diseased peripheral nerves, produce irri-
tation and inflammation of the inner coat of the capillaries. If
this irritation does not disappear soon after its ineeption,
the inflammation tends to affeet the other ecoats of the
blood wvessels. Under ecertain conditions, endarteritis may,
however, never involve the other coats of the vessels. When
irritation of the inner coat of the capillaries takes place,
proliferation of the endothelium oceurs. This inflammatory
growth tends to obstruet the lumen of the vessel. The media
may likewise beecome thickened by an inereased conneetive tissue,
The capillaries become obstrueted, and finally obliterated. This
finally impedes the eirenlation. Fig. 80 shows such a condition
in the senrvy case, elsewhere illustrated.

Irritation may be of less intensity but greater duration, as in
eases of syphilis, tubereunlosis, seurvy, mercurialism, plumbism
(lead poisoning), ete, and the results are then slowly effected.
Proliferation of sub-endothelial connective tissue gradually
increases until it reaches its limit (endarteritis obliterans). This
influence of the proliferation is exerted in addition to that of the
round-eell infiltration about the strueture.
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The recent studies of Hektoen' on meningeal tuberculosis
demonstrate that tuberele baeilli may penetrate the unbroken
endothelial lavers of the vessel and stimulate marked prolifera-
tion of the sub-endothelial econnective tissue. An internal irri-
tant, such as may be produced in the course of any infeetious dis-
ease or from suboxidation, probably aets upon the endothelinm
of the walls of the smaller blood vessels in such a way as to per-

mit the eseape through the walls first of serum, then of leuco-

X 150. D. Ix '.l]lj. Aoiss.
Fig. 80,—CR0S8 SECTION 0F PERIDENTAL MEMBHANE, SHowWING ENDARTERITIS

OEBELITERANS. SCURvVY I8 Man.
C. Cementam. D, Dentine. T, Peridental Membrane, U7, Nerve Tissue, EO, Emlar-
teritis Obliterans.

evtes, the latter infeeting and surrounding the vessels. The effect
of the ehronie endarteritis is to check the blood supply to the gum
tissne. Mereury, lead and other poisons eireulating through the
blood are foreed to remain, hence diseoloration of tissue along
the gum margin. Interstitial gingivitis, resulting in a slow dis-
turbance of nutrition, produces overgrowth of connective tissue.
In all eases of echronie interstitial gingivitis, as shown in the illas-
tration, are the blood vessels thus involved.

1 Ameriean System of the Praetice of Medicine, page 119,
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Among the predisposing influences which cause this disease
are syphilis, tuberculosis, mereurialism, plumbism, brass poison-
ing, lithemia, nephritis, gout, rheumatism, aleoholism, seurvy,
nervous diseases, pregnaney and old age. Under certain con-
ditions of the system any and all diseases which tend to lower the
vitality, producing an@mia, will assist in produecing this disease,
The direct eause may be resultant overstrain of the blood vessels,

Owing to obliteration of the arterioles in the alveolar process
stasis of blood must follow. The detritus from the alveolar proe-
ess, therefore, must remain in the tissue and eolleet upon the
roots of the teeth.
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Fig, 8] —LoxGITUMNAL SECTION OF GINGIVAL Borper, HIGHER MAGNIFICATION, SHOW-
ING RoUND-CELL INFLAMMATION EXTENDING TO THE INNER COAT OF THE BLOOD
VESSEL, AND ALS0 PrasMa—Masr CELLS.

Endarteritis obliterans and arterioselerosis of the blood
vessel walls in the alveolar process are always observed in eon-
nection with both local and constitutional diseases.

No structure affords such a favorable opportunity for the
study of endarteritis obliterans and arterioselerosis as the alve-
olar proeess in animals and human, since it can be obtained in
quantities at all times and under all eonditions. It may be pro-
duced in healthy animals by the internal administration of drugs,
metals and other poisons.
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My researches on this series of experiments were made upon

humans, monkeys, and dogs. Decalcification of the alveolar proe-

Fig. 82 —ARTERIOSCLERDSIS 1N TupercrLovs MoNEEYS.

ess was made in weak acid solution and prepared for the miero-
scope in the usual way.

Fig. 83.—TRANSVERSE SECTION OF ALVEOLAR PROCESS, CHRONIC INFLAMMATION Ex-
resmNG THRouGHOUT. Dog.

On the administration of drugs, especially mercury or lead,

to healthy young dogs, inflammation of the alveolar process with
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diseased arterial walls 1s seen at the end of a month or six weeks.
Fig. 81 shows the commencement of the thickening of the intima
in a dog. The coats of the arteries are well defined and the in-
flammatory proecess has just begun. Examination of the alveo-
lar process of animals or human beings suffering from disease,
in whieh the eliminating organs are not throwing off effete mat-

Mgl ™
s

Fia. 84.—ARTERIOSCLEROSIS AND OBLITERANS IN ARTERIES OF A Dog wWITH
INTERSTITIAL GINGIVITIS.

ter, especially in syphilitie, tuberenlous and seorbutie patients,
easily reveals this morbid state.

Fig. 82 is a poor illustration of the disease in pregnancy. 1f
such patients are degenerates the process will be exaggerated.

Fig. 83 illustrates endarteritis obliterans in the artery of a
dog with interstitial gingivitis.

Fig. 84 is from the alveolar process of a tubereulous monkey.
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Iig, 85 illustrates the elosing of three arteries from mereurial
poisoning.

Fig. 86 shows endarteritis obliterans with arterioselerosis in
interstitial gingivitis from lead poisoning,

Fig. 87 —ARTERIOSCLEROSIS AND OBLITERANS FROM INapBETES MELLITUS.

Fig. 87 shows arteriosclerosis and endarteritis obliterans in
interstitial gingivitis from diabetes mellitus.

1. 88, —ARTERIOSCLEROSIS AND DBLITERANS FROM A SYPHILITIC.

Fig. 88 illustrates arterioselerosis of three arteries in a syph-
ilitie.

It will be seen from the illustrations that these pathologie
conditions in the blood vessels of the alveolar process produce
stasis of blood which euts off the nutrition of the tissues. This,
in turn, not only lowers the vitality of the parts, but together
with local disturbances eauses rapid destruction of the gums,
peridental membrane and alveolar proeess,
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NERVE END DEGENERATION,

Since the brain presides over development of the tissues of
the body through its trophie and vasomotor systems, it must be
as fully developed and normal in construetion as possible go that
body tissues may develop normally. Pleasure, happiness and
langhter aid digestion, while melancholia and grief may retard
growth and funetion and produce tropho-neuroses. An unstable
nervous system produces unstable tissues, 1. e., either excessive
or arrested.

While the nervouns system has other special functions, the one
great objeet is that of regulating growth and repair. As Mari-
nesco has shown, this funetion resides even in the neuron or
nerve unit. Growth and repair are regulated through the trophie
and vasomotor systems. In the domain of bone growth, trophie
nerve anomalies were first observed. Brown-Sequard demon-
strated anomalies in tabetie joints of sufferers from locomotor
ataxia and later similar states were observed in the jaws. An-
other allied neurosis, paretiec dementia, presents similar trophie
disturbanees, as Kiernan pointed out thirty-five yvears ago.”

Among these tropho-neuroses is one charaeterized by loosen-
ing and falling out of the teeth by alveolar resorption, gingival
uleeration and perforation, with at times maxillary neerosis.
This condition has long been recognized by alienists and neurol-
ogists as causing that loss of the teeth which oceurs in paretice
dementia, locomotor ataxia and diabetes, This funetion of the
trophie nerves, as I have elsewhere shown, has reeeived but little
attention from dentisis, albeit its influence has been recognized
in dental pathology in connection with the great neuroses in
which gum disorder oceurs, followed by a loosening of the teeth.

Degeneration of the peripheral nerves due to interruption of
the connection with the central nervous system was first shown
by Nasse and Valentine in 1839. Not until 1850, however, was a
thorough study made of nerve degeneration by Waller, the
pathology of which is now known by his name. Wallerian degen-
eration implieg ehange in the terminal ends of the peripheral
nerves after they have been cut, which consists in coagulation or

Journal of Nervous and Mental Diseases, 18785,
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hreaking up of the myelin sheath, destruetion of the axis eylin-
der, the neurilemma with its nuelei remaining for some time pre-
served. If a sensory nerve be eut through peripheral to the
spinal ganglion complete deseneration ensues,

Similar experiments showed that if the dorsal root of a spinal
nerve be eut throngh at a point between the ganglion and the
spinal eord the portion of the nerve attached to the ganglion did
not undergo the typical degeneration, while the portion still eon-
nected with the cord showed the charaeteristie degeneration phe-
nomena which eould be traced thronghout the whole eourse of its
constitnent fihers in the dorsal funieuli of the eord. The cells of
the spinal ganglia have therefore been looked upon as trophie
centers for the peripheral sensory nerves and their intramedul-
lary continuations.

Similar degenerations in the domain of the ecentral nervous
system likewise oecur; secondary descending degeneration of the
pyramidal traet, established by Turek, and ascending secondary
degeneration in the spinal cord after transverse lesion heing
analagous.

Converting then, as Barker® remarks, the Wallerian doetrine
into terms of the neuron concept, the following general law may
be laid down: ““Whenever it has suffered a solntion of continu-
ity, with severing of its connection with the eell body and den-
trites of the neuron to whieh it belongs, the axon, together with
the myalin sheath covering it, undergoes in the part distal to the
lesion aeute and eomplete degeneration.  This degeneration
includes not only the main axon, but also its terminals, together
with the collaterals and their terminals conneeted with it.”’

Some investigations have shown that the shehtest injuries to
nerve cells or neura will give rise to easily demonstrable degen-
erative lesions in other parts of the eell. The most significant
instance is in lateral selerosis, where the pyramidal motor eells
of the cortex show no marked lesions, though the most distal por-
tions of the nerve fibers arising from them have gradually
degenerated.

In some peripheral nerve diseases, according to Strumpell,

*The Nervous System. Barker.
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the degeneration of the distal portion of the axones may be due
to direet action of toxins exerting a deleterious influence upon
the eell body or the whole neuron. In Wollenberg’s opinion the
primary type of disease of the sensory neura in tabes is of this
kind.

As Sidney Kuh* has shown, in some of the toxie forms, as for
instanee in neuritis due to poisoning with lead and arsenie, the
cells of the spinal cord as well as those of the spinal ganglia and
brain may be diseased, and aecording to the neuron theory the
toxie substanees attack these eells before the nerve fiber itself is
altered. Such an assumption explains why pronounced degen-
eration of peripheral nerves may ocenr without causing any ap-
preciable svimptoms. Toxins and intoxications will produce the
same results, especially in those nerves extending into and
through the alveolar process. Pitres and Vaillard first showed
that after typhoid fever, many nerve fibers are found degener-
ated, in cases in whieh, during life, symptoms of neuritis were ab-
sent. The same observers found like states in the nerves of those
who had died from tuberenlosis. Later observations have ex-
tended these states to such diseases as diphtheria, syphilis, aleo-
holism, careinoma, inanition, marasmus, arteriosclerosis and
leprosy ; in the so-called rheumatic neuritis of the faeial nerve
and to inflammation due to artieular rheumatism, gout, puerperal
infection, tubereulosis, ete.

The method of eell poisoning has been observed in other
intoxications. Certain groups of neura are more susceptible
than others to a given toxication. The same group of nerve
eells in two individuals may reaet very differently to similar
doses of the same poison. Syphilitie toxin shows a decided
preference for certain parts of the cerebral cortex, other areas
being less affected. The nerve endings in all parts of the body
are markedly involved, especially those in and about the teeth.
Peripheral nerve degeneration results where the blood enrrent
or the nerves themselves are involved from faulty metabolism,
ete.

Nerve lesions more readily result where nerves are eonfined
within restricted walls of transitory structures where the pulp

¢ American Medicine, Vol. 111, No. 21, pp. 865, 868,



274 INTERSTITIAL GINGIVITIS.

has degenerated, especially in cases of hypercementosis of the
root. When degeneration of the peripheral nerves in the pulp
takes place there may at first be pain, continuously perceptible
to the patient or absent except under manipulation or replaced
by analgesia. In most cases there is analgesia, owing to the
peculiar anatomie construetion of the tooth and nerve degen-
eration, There is loss of funetion. The same condition exists
in the alveolar proeess when diseases or intoxieations oceur, the
junetion of the peripheral nerves is destroyed, resistanee is low-
ered, disease of the proeess and peridental membrane results,



CHAPTER XXYV.
ABSORPTION OF THE ALVEOLAR PROCESS AND CALCIC DEPOSITS UPON
THE ROOI'S OF THE TEETH.

Abscrption of the alveolar process is the result of irritation,
resultant malnutrition, and subsequent inflammation. The
osteoblasts and osteoclasts are ever present to build up and
tear down bone strueture on the slightest provoeation, Hyper-
trophy (huilding up of bone tissue) is the result of intermittent
pressure, and atrophy, or absorption of bhone, is due to constant
irritation and pressure. As has been elsewhere shown, from
its transitory nature the alveolar process is unusually sus-
ceptible to these influences. The causes of absorption are loss
of teeth by extraction, undue pressure upon one or more teeth
from improper articnlation (Bonwill), wedging and irregular-
ity correction, heat under artificial dentures, and interstitial
gingivitis of loeal and eonstitutional origin.

According to Kaufmann, lacunar absorption is the most
common tyvpe. This may be true in morbid anatomy of bone
tissue generally, but it is not true of absorption of the alveolar
process. On an examination of hundreds of slides prepared
from canine and human jaws (of which eharacteristie types are
illustrated), by far the most common form of absorption was
found to be halisteresis. Perforating eanal absorption, which
Kaufmann has ‘‘oceasionally met with,”” is eertainly very com-
mon, while lacunar absorption holds third position. This order
of absorption is accounted for by the faet that where struetures
are transitorv, halisteresis, as quickest method, follows by the
law of the survival of the fittest. For the same reason per-
forating eanal absorption should stand second. The blood ves-
sels of von Ebner being most numerous, although econsidered
smaller, would naturally be the second tissue involved. As in
interstitial gingivitis, absorption of the alveolar proeess is in-
variably due to inflammation, halisteresis apparently starts at
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the larger Haversian canals from which this form of absorption
invariably originates.

Interstitial gingivitis extends to the alveolar process through
the periosteum as well as the peridental membrane (not, as den-
tists usually believe, by wayv of the peridental membrane alone).
This is demonstrated by the illustrations. The entire alveolar
process thus becomes involved. The 'F:II‘IH].I.H‘T.‘:, of inflammation
extend throngh the Haversian eanals (a path obviously evident
in pathologie illustrations), setting in action the three forms of
absorption as elsewhere illustrated.

Halisteresis Ossinm  (dodos of salt, orepAms deprivation) or
decaleification, is that process of absorption wherein solution of
the lime salts first takes place, while the eartilage or matrix
remains for the time nndisturbed.

Solution of the lime salts begins at the periphery of the
Haversian eanal and advanees toward the center of the tra-
beeule. This absorption follows, as a rule, the bone layers.
Bone centers are, therefore, usually the last to be absorbed.
Frequently decalcification becomes complete ; nothing remaining
but the organie matrix or eartilage. Finally, this is also en-
tirely destroved. As the osteoblasts oeeur in the matrix or
cartilage, it is not difficnlt to understand that absorption may
extend far, yvet restoration of the alveolar process may oeceur.
After destruction of the matrix suech a restoration is impossible.
New fibrous tissue mayv be partly restored, but it is doubttul if
the alveolar proeess can be.

Both Ziegler ' and Kaufmann * divide osteomalacia into senile
and juvenile. The latter oceurs most frequently during preg-
naney. In senile absorption, after a certain period, the entire
skeleton is affeeted. The condition begins most frequently in
the “vertebra and thorax; later extending to the extremities.”’
In pregnancy ‘‘the pelvie bones are first involved, the process
then extends to the other bones,’’ 1t is singular that the alveolar
proeess should have been so much neglected by pathologists,
sinee, in both states, the alveolar proeess becomes involved long
hefore the bones of the body.

1 Bpecial Pathologieal Anatomy, page 151.
? Pathologische Anatomie.
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This is due to three reasons: first, to trophiec ehanges; see-
ond, to the alveolar process being a transitory strueture; and
third, to improper eare of the gums at these periods.

(Osteomalacia oeceurs in the alveolar proeess much earlier
than at the so-ealled ““senile’ period. It is found at twenty, or
even earlier, and has been termed juvenile osteomalacia. At
any period beyvond that vear, it oecurs probably from the pre-
maturely senile states of which precoeity is a type. The lost
tissue 1s regained often after confinement in the “‘pregnaney’’
tvpe, but is never regained in the senile.

The causes which produee morbid decaleification are not thor-
oughly determined. Some believe it to be due to laetic acid in
the system, others attribute it to an inereased amount of earbonie
acid in the blood. Eisenhart believes it to be due to a want of
alkalinity of the blood, while von Recklinghausen charges it
to a loeal irritation of the vasenlar mechanism of the bones, It
wonld seem, from examinations already eited, that, so far as the
alveolar proecess is concerned, local irritation from biochemie
changes in the blood, as suggested by von Recklinghausen, is
the ehief eanse. Premature absorption of the alveolar process
accompanies the movement of the teeth in their eorrection or in
rapid wedging. Frequently the alveolar process is never fully
restored, thus producing a predisposing factor for future
disease,

Premature absorption, or osteomalacia of the alveolar proe-
ess, 18 easily recognized. A shrinking of the gums and alveolar
process exposing the necks of the teeth is very conspicuous.
Frequently the gums and mueous membrane covering the alveo-
lar process are quite red (this is very noticeable in dogs), and a
thinning of the alveolar proeess over and between the roots of
the teeth. The process of one tooth only may become involved ;
again the proeess over two, or the whole jaw, and again both
jaws become affeeted.

When osteomalacia oceurs, either of pregnaney or senile
type, although the tissnes be seemingly restored to health, strue-
tural change has taken place to such an extent that it ever
remains a predisposing factor to interstitial gingivitis.

In Fig. 41 may be seen the blood vessels of von Ebner,
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These blood vessels are also to be observed in Fig. 61. They
are very common in the alveolar proeess and, according to Volk-
mann, are the source of the perforating canals which bear his
name.

X a0, |-'_r-illt"|| ||]|_i_ MNo. O,

Fig, 80.—Crosz SecrioN ofF ToorH, ALVEOLAR ProceESs AxD PERIDENTAL MEMBRAXE,
SHowING LACUNAR ApsorrrionN. Max.

C, Cementum. D), Dentine. I, Peridental Membranme. J, Alveolar FProcess.
0, Lacunar Absorption.

These canals run in all directions. After absorption has gone
on to form medullary spaces, these canals penetrate through the
trabeeule from one space to the other (Fig. 43). The position of
this type of absorption in the order of frequency comes from the
faet that, in this disease, absorption is almost entirely due to
inflammation; henee the blood vessels are the first to become
involved. Those entering the Haversian eanals, being the larger,
are first affected, and henee halisteresis naturally precedes.
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When irritation takes place in a nerve or part of bone whieh

1s about to be absorbed, multinuelear eells arise at the border in
the periostenm and peridental membrane. They attach them-
selves to the surface of the bony trabeculr. Aecording to Sud-

duath, *“the absorber and the absorbed must be in toueh with each

X 300, No. 2, projection ocular. 1) I). obj. Zeiss,
Fig. 90,—8ecTioN oF PERIDENTAL MeEMBRANE, SHOWING LAcUuNar ARsScrRPTION 18 Do,
J, Alveolar Process. O, Lacunar Absorption. I', Inflamed Peridental Membrane.

other.”  Kolliker has named these eells ““Osteoclasts,”” which
term has come into general nse. Very soon after these cells
make their appearance, eavities are seen in the hone tissue,
These cavities are called Howship’s lacune. Lacunar absorp-
tion, as elsewhere shown, takes place as a result of irritation and
overstimulation. Fig. 89 shows a eross seetion of the end of one
of the hueeal roots of Fig. 91. As will be observed, this tooth
was held in place by two bueeal roots.  As mueh resistance was
fequired of these two roots as was formerly required of three.
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[rritation due to excessive foree in mastication was eausing
absorption. Round-cell inflammmation is not present in the peri-
dental membrane. The irritation may be continned until imflam-
mation sets in and until the bone is entirely absorbed, as notieed
in Fig. 90, Small round-cell inflammmation is quite noticeable in
the surrounding tissue.

Sometimes these lacunm may be seen extending along the
entire length of bone, As many as thirty-seven may be counted
in some fields (Fig. 42). Laeunar absorption frequently so
extends throueh the Haversian eanals as to eut off pieces of the
alveolar proeess. A easual glanee at Fig. 89 demonstrates this.
This fizure could be multiplied many tunes from other shdes.
These frequently eome away with the peridental membrane when
the tooth 15 extracted. Tlas i1s often noticed in removing loose
teeth due to interstitial gingivitis. By passing the finger over
the surface of the root, the rongh pieces of hone mayv be easily
felt.

Aside from the forms of absorption already noted, absorption
of the alveolar proecess 1s often seen, the result of neuropathie
lesions. Paretie dementia, diseases of the spinal cord, low forms
ol inflammation, general debility and traumatism, together with
unhygienie conditions of the mouth, are froitful sourees of in-
terstitial gingivitis and absorption of the alveolar process.  Ab-
sorption of the alveolar process takes place also in diathetie
diseases in which the nervous system has been involved (syphilis,
seurvy, lithemia, ete.).

CALCIC DEPOSITS,

There are many instanees in which interstitial gingivitis
takes place, with absorption of the alveolar proeess and exfolia-
tion of the teeth, without ealeie deposits. In sueh cases the blood
1= charged with only sufficient lime salts for the nourishment of
the body. The waste produets are earried off with the exereta.
In absorption of the alveolar proeess, inflammation does not
seem to extend to the eapillaries, the result of whieh is, this
waste material is earried into the cirenlation. In this way,
ealeie material does not eollect in the fluids and upon the teeth.
In those cases in which pus iz not present (there being a lessened
amonnt of earbonie acid) caleie deposits rarvely take place. The
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percentage of teeth so found, however, i1s not so large as those
with deposits.

Examination, by a magnifving glass, of a recently extraeted
tooth (with the root covered with serumal deposits) shows the
lime deposited in a manner resembling that of stalactite forma-
tion. The clv]]m-:it;-'. often stand out :Hr-‘iill.l‘”l‘-.‘ ilu]i-lwl]ih'lﬂ of
each other (Fig. 91). This condition iz dne to deposits from the
blood, resultant on biochemie changes in the inflamed tissues.

Blood stasis oeeurs in the gum tissue, fibrons tissue of the perios

o —

Fig. 9]1.—Paramxe Roor orF A4 Morar Toorn SHowiNg Cancic DEPGEITS.

teum, peridental membrane and alveolar proeess, through which
last much of the blood eireulates. This stasis may be eonsequent
upon conditions varyving from simple inflammation to disease of
the endothelinm, produeing endarteritis obliferans.

The blood has beeome surcharged in all constitutional dis-
eases, but more espeecially in kidney lesions. Deposits oceur in
the fluids and upon the roots of the teeth. Frequently the de-
posit is found only on one side or only at one particular spot
on the side of the root; again at the apex, when the pulp is de-
stroved. It llm}:’ encirele the root. The inflammatory process
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may therefore be eirecumseribed as to area or the whole tissue
may be involved. The deposit is eirenmseribed in the area of
inflammation. The caleareous matter absorbed from the alveolar
process in the immediate vieinity of the root is soon deposited
upon the root or roots becanse of the impeded eireulation.” “*Os-
sification, as has been well remarked, 1s an active development
in which the tissues are abundantly supplied with blood. There
is a rapid ecell proliferation, and the caleareous matter forms an
intimate and permanent union with the tissues. Caleification,
on the other hand, is passive, and indicates an impaired vitality.
Calecifieation begins as a rule in the interstitial tissue. In regard
to the origin of the caleareous salts, it 1s generally believed that
they come more or less immediately from the blood, although
Rokitansky supposes that they were formed by a metamorphosis
of the tissues involved.”’

Caleification is due to two varieties of causes: general and
local. The former are dependent upon changes in the blood or
its cireulation, due, for example, to disease or senile change. In
composition the blood may be so altered as to contain an ab-
normal amount of ealecareous matter. This effect is most com-
monly produeced by absorption of lime salts from osseous tissues
which are the seat of extensive ecaries, osseous cancer, osteo-
sarcoma or osteomalacia. The caleareous matter thus taken up
1s conveyed to other and often remote parts and there deposited,
constituting the ‘‘metastatic caleification’” of Virchow. Kiitt-
ner, of St. Petersburg, has observed a rapid caleification of
nearly all of the small arteries as a result of caries involving the
dorsal and lumbar vertebra in a nineteen-year-old boy. Virchow
has observed a case in which, as a result of bone eancer (affeect-
ing nearly all of the larger bones, particularly the borders of the
vertebra and the skull), the ecalix and pelvis of the kidneys, the
langs, parenchyma, and the stomach mucous membrane were
caleified.

Cireulation of the blood may be retarded and thus favor pre-
cipitation of ealeareous matter normally held in solution. To
this is chiefly due the frequency of caleareous degeneration from
general loss of vitality.

! Wood 's Handbook of Medical Sciences, Vol. 1, page 743,
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(aleification rarely, if ever, depends upon general causes
alone. There is, as a rule, a local influence. Very often this is
due to pre-existing chronic inflammation. Old aceumulations of
pus and exudates are exceedingly prone to caleification. The
deposit frequently oceurs also in fibrous walls surrounding the
accumulation. A mere loss of funetion predisposes to caleifica-
tion. Such is the case in and about the tissue of the alveolar
process. The deecaleified material from the alveolar proeess col-
leets in the soft tissues as well as upon the roots. In his paper
George T. Carpenter * asks the question: Can a tissue be ab-
sorbed and still remain as debris in the pocket? Such 1s the con-
dition found, and this ean be easily proven. Take the contents
of a pocket and dissolve it in hydrochlorie acid, add three times
its bulk of water, to this add ammonia, which will precipitate
the phosphate and the caleinm. The same results may be ob-
tained by rinsing a freshly extracted tooth of a pyorrhea case
in eold water. With a stiff brush remove the aceumulation and
place it in a test tube, add hydrochloric acid and more water if
necessary. To this add a solution of ammonia and the lime salts
are precipitated.

Roots of teeth that have become entirely denuded of peri-
dental membrane and bathed in pus acenmulate large quantities
of caleic deposits direet from the absorption of the alveolar
process,

Difference of opinion exists as to the nature of the process
immediately involved in precipitation of lime salts. The sim-
plest and seemingly most logieal explanation is that the process
is similar to that involved in the formation of stalactites. A cer-
tain amount of ealeareous matter is a normal eonstituent of the
blood. Herein it is held in solution by ecarbonie aecid, always
present in sufficient quantity for this purpose. When the eir-
culation is impeded the free carbonie acid (because of its great
diffusibility) is readily absorbed by the tissues or goes to form
new compounds, necessitating a preeipitation of the caleareous
matter. Caleareous matter may be deposited in either a fibrous
or fluid matrix. Tt shows a preference for newly formed fibrous
tissue, partieularly when this is associated with old tissue under-

13ome Points on the Etiology, Pathology and Treatment of Persistent Pyorrhea
Alveolaris.
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going fatty degeneration and absorption. In a fibrous matrix
the infiltration usunally begins in the intercellular substance, but
may involve the cellular elements at a later period. In a fluid
matrix (like pus) the granules are frequently deposited pri-
marily within the cells. The process may advance slowly or
rapidly. When local causes exert the chief influence it is more
limited in area of invasion than when there is a general factor
in its production, as in the metastatie forms,

From research it has been shown that ealeie deposits (other
than tartar) may be due, in a limited degree, to a direct deposit
from the blood vessels (serumal deposits of Ingersoll) while the
ereater collection npon the roots of the teeth and in the fluid
contents of alveolar and peridental abscesses, is the deposit of
the absorbed alveolar process. Analysis of the deposits and of
the alveolar proeess as observed in Chapter V1I, shows a close
similarity between the two.



CHAPTER XXVI
PYORRH(EA ALVEOLARIS,

I have shown how inflammation of the alveolar process might
be caused by mechanieal or loeal irritation and substances within
the organism, without the aid of external infeetion, namely, irri-
tants in the blood stream. In the last named group are to be
ineluded the drug and metal poisons, poisonous gases, ete., auto-
intoxication and metabolie disturbanees affeeting the coats of
the blood vessels. The alveolar process is more easily affected
by these irritants which may set up inflammation (interstitial
gingivitis) in a particular locality and remain there, or it may
spread and the entire process become involved. The alveolar
proeess may be destroved by interstitial gingivitis; it is only
necessary that there should be a low form of inflammation taking
place in and about the arteries and eapillaries to produee ab-
sorption of bone. This is what oecurs in fully ninety per cent of
patients.

When the inflammatory exudate is made up of lencocytes,
there is produced within the tissue small round-eell infiltration
which becomes so thick as to obseure the tissue, When the
leueocytes are in large numbers upon the surface of the mucous
membrane about the cervieal margin of the alveolar proeess
their appearanee on the inflamed surface is that of a white fluid
called pus. Owing to the tortuous position of the blood vessels
in the alveolar process, the thinnest part being at the gingival
border, the inflammatory proeess usually beging at that point.
The pus germs collect at the border, stasis of blood generally
being greatest at that loeality. This leads to a superficial loss
of substance and is known as uleeration or purulent eatarrh.
When the lencoeyvtes eolleet in large numbers, within the tissue,
and are followed by liquefaetion and dissolution, it is ealled an
abscess. These various infections are termed pvorrhea alveo-
laris, alveolar abseess or peridental abseess, according to the na-
ture and loecation. of the infeetion.
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Pus infeetion due to interstitial gingivitis, whether 1t pro-
ceeds from the uleerated surface or deep down in the interstitial
tissues from an abscess, whether it discharges between the gum
and root of the tooth or upon the surface of the jaw, must be
considered pyorrH®EA ALVEOLARIS, since the source of the pus is
always in connection with the peridental membrane lining the
socket of the alveolus. Pyorrmaa anveovrarts, therefore, consti-
tutes the second part of this study. About ten per cent of the
patients visiting the specialist are thus infected.

Recovery from interstitial gingivitis and return to normal
conditions without change in strueture is called restoration.
Should the damage be extensive, and acenmulations of cell and
liquid exudate so press upon the tissues as to extinguish their
vitality, ordinary restoration is impossible. This 1s also true
when the inflammation is more decided and persistent. This
inflammation may extend throughout the tissue. The tissues
may be in a favorable condition for infeetion, yet the mouth and
blood vessels be free from pus germs. The tissues are often in-
raded, however, by miero-organisms, resulting in suppuration.
Interstitial gingivitis, with pus infeetion in and about the alveo-
lar process, resembles suppuration elsewhere in the body.

Suppuration (due to pyogenie cocei) is the usual termination
of infective inflammation. Healthy gum tissue is intolerant of
bacteria, and will resist the invasion of miero-organisms. When
inflammation takes place, the diseased part is unable to resist
them. Lowered vitality of tissue is a fruitful souree of infeetion
and suppuration, Sinee, as Miller ' has shown, pus germs are
found in almost every mouth, mmfeetion is a very probable out-
come of gingivitis,

The organisms most frequently produeing pus are the staphy-
locoeens pyogenes anreus, and albus. These have a tendeney to
acenmulate in groups. When they collect at a given point in the
tissue, suppuration results. The streptococel (oecasionally pres-
ent in the mouth) do not as a rule produee local suppuration, but
spread through the tissue by way of the lymphaties and blood
vessels, and eventually give rise to abseess, The delicate retien-
lum of the blood vessels found in the Haversian canals is a

I Micro-Organisms of the Human Mouth.
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convenient lodging place for swarms of baecteria, owing to the
slowness of the blood eurrent and the tortuous course of the
blood ehannels. When* the cirenlation has been impeded or
arrested by an extravasation of blood or eongestion of a part, the
econditions are favorable for intravasenlar infection if organisms
happen to be cireulating in the blood at the time. As we have
seen, miero-organisms may from time to time be found in the eir-
eulation, particularly in individuals of feeble constitution. The
anatomie nature of the part will therefore determine suppura-
tion in certain loecalities.

In whatever part or tissue the ehange may oceur, the process
is the same, The original structures disintegrate. Their place
is taken by a closely packed crowd of migrated lencocytes.
Should the cause continue to act, the process enlminates in the
formation of pus. The migrated cells eut off from proper nutri-
tion by pressure are exposed to the injurions action of miero-
organisms. The eentral cells of the group degenerate from want
of nutrition or die from direet action of the irritation. The
intercellular substance softens, and the liquid exudate from the
surrounding parts mingles with the broken-down tissue to form
an abscess.

As I have shown, foei of infeetion and intense inflammation,
to the point of degeneration and liquefaection, oceur in almost
every loeality within the peridental membrane, periosteum and
what was originally alveolar process. These abscesses are just
as likely to point upon the surface of the gum as on the inner
surface next to the root of the tooth.

Abscesses in and about the alveolar proeess (other than those
due to dead pulps) are very ecommon. This is due first to the
unstable eondition of the structures, and second to the ready
access of pus germs through the inflamed gums and peridental
membrane. Those most suseeptible to infeetion are patients who
are anemic and below par in vitality, and whose gums have
become inflamed either from loeal or constitutional eauses.
Especially is this the ease in those who have osteomalacia where
the gums have receded quite a distance from the necks of the
teeth. Pus germs collect at the necks of the teeth, infect the raw

¥ American Text-Book of Burgery.
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inflamed surfaces of the epithelial layer, and entering the eir-
culation are earried into the deeper struetures. Intense inflam-
mation results. Abscesses form, discharging their contents npon
the surface. Pus germs also enter the deeper structures through
exposed pulps.

Two eases of interest in this eonneection oceurred recently in
practice. An active business man, fifty-five years of age, pre-
sented himself with an abseess over the buceal roots of the left
superior second molar. There were no dead pulps in any of the
teeth upon that side of the jaw. Absorption of the alveolar proe-
ess and eontraction of the gums had oceurred around all the
teeth. He had been overworked and was nervously exhausted.
Five years ago cataraets were removed from both eyes. He is
exceedingly sensitive to pain,  Examination of blood revealed
slight anmmia. On examination of urine, other than a specifie
gravity of 1028, it was found normal. The abscess was lanced
and cavity cleansed. It healed within a week. Subsequently
he returned with another abscess over the root of the right
superior central incisor. Live pulps were in all the teeth upon
this side as far as the second molar. Infeetion, therefore, must
have occurred through the gum and peridental membrane.

The teeth of a lady forty-six vears of age were being put in
order; after the filling of a eavity she called attention to a space
between the second and third superior right molars, and stated
food lodged at that point, cansing pain and bleeding. The space
was cleansed with an excavator and the cavity syringed with
warm water and then explored. Absorption of the gums and
alveolar process had extended one-half the length of the buccal
root. Applications of iodoglyveerole were made to reduee the in-
flammation. The patient was dismissed with an appointment for
further treatment. She returned at the appointed time with an
abscess over the palatine root as large as the thumb. The lady
had had acute pain from the time she left the office until her
return. The parts had become infeeted with pus germs through
the peridental membrane. The pus was collected in a tin tea
spoon, from which ecultures were obtained and glass slabs
smeared for mieroscopie examination. The pus was examined
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bv George T. Carpenter for caleie deposits; the usunal aseptie
precautions having been taken.

Many dentists, ignoring the laws of pathology, ingist that
infense inflammation in remote parts of the alveolar process is
not due to toxins and irritations but is the result of gouty de-
posite.  The utter lack of foundation for this theory must be
apparent on the slightest study of pathology.

Uleeration is always loeated upon the surface of a tissue.
When uleeration ocenrs from contaet irritation of the gum mar-
=in or by mechanieal or chemical means, congestion and wedema
result, thickening of the epithelial layer and inereased growth of
cells. The sub-epithelial tissue becomes inflamed.  The proecess
is not unlike that of the formation of an abseess, since the
infected tissune resembles part of an abseess wall,  In slowness of
progress only does uleeration differ from aente inflammation.

Such is the condition of the peridental membrane. When
simple gingivitis becomes ehronie, the mflammation extends to
the surface of the peridental membrane, This is situated at the
lower extremity of a eul-de-sae, formed by the gum on the one
hand and the tooth on the other. This eavity is filled with for-
eign material in which decomposition continually oeenrs. The
tissues are thereby constantly irmitated. Neerosis oecurs at the
surface, In the deeper tissues that have become inflamed pus
cells also are found.  "T'hese not only arise from the normal blood
vessels in the vieinity, but also from the granulation tissue. The
canses of peridental membrane uleeration are disturbaneces of
nutrition, endarteritis obliterans (a disease of the blood vessels
due to constitutional diseases, such as syphilis, seurvy, tubereu-
losis, urie acid and other blood poisons) and starvation of tissue,
feehle eireulation (as in anemia) and inflammation.  If the
uleerated surface be examined under the mieroseope, a general
thickening of the tissues will be seen. In the papillary laver de-
posits of blood pigment oceur. The surface is covered with
egranulation tissue. The tissue may, in part, resemble the type
of healthy granulation. It is composed of round ecells elosely
packed together and supplied with rieh eapillary network., Co-
aculation neerosis from breaking down of granmlation tissue
may be present.
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Pus pockets start with any local irritation which sets up in-
Hammation (interstitial gingivitis) at the gingival border of the
eums. The inflammation spreads to the blood vessels of the peri-
dental membrane and alveolar proeess. Round eell infiltration
rapidly takes place and the bone bhecomes destroved, beginning
at the gum margin or in the peridental membrane and extending
toward the apical end of the root or to the mucous membrane
of the mouth. The irritation which is confined to narrower areas
mayv become so intense and the inflammatory exudate inerease
so rapidly that nothing remains except the fibrous tissue whieh
originally held the bone eells, or the tissue becomes entively lost,
The lencoevtes now colleet in large numbers within the fihrons
tissue and hguetaetion and disintegration of tissue results, form-
ing pus pockets.

Fra. 92 —THICKENING OF THE PERIDENTAL NMEMBRANE AND TRABECULAE {(RIGINALJ.

Alveolar abseess is a term applied to an acenmulation of pus
at the apical end of the root of a tooth due to death of the dental
pulp and other irritations.  When death of the pulp ocenrs, de-
composition takes place and gases form in the pulp chamber.
The gases expand and an outlet is aequired through the end of
the root of the tooth. These gases and other irritations set up
inflammation in the peridental membrane, produeing an alveolar

ahseess,
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The other irritations may be foreign substances foreed
through the end of the root or poisons in the organism passing
through the blood stream. These irritants set up interstitial gin-
eivitis in the arteries running through the peridental membrane

and also into the alveolar proeess and maxillary bone. Inter-

Fig. 93.—SHowWsS THE ReEumoval oF THE OUTER PLaTeE OF BONE axp EXpPosiNG THE
Roor oF THE TOOTH AND THE ALVEDLAR ABSCESS (DRIGINAL).

stitial gingivitis becomes quite diffused. Bone absorption

(halisteresis and Volkmann's canal absorption) immediately

takes place and a considerable area of bone about the end of the

Fig. 94.—Toorin Wit ApscEss ATTACHED REMOVED I'tom THE BoNg (ORIGINALJ.

root is destroyved, leaving the fibrous tissue (formerly the tra-
heenlae of the be‘ne} in a thickened condition tightly attached to
the end of the root (Fig. 92).
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As absorption proceeds, the lime salts in the inflamed area
are thus destroved and the fibrous tissue or trabecul® heeome
organized (Fig. 93). If the tooth is extracted before liguefaction
ocenrs, the fibrous mass may be removed in situ (Fig. 94). A

Fi6. 95.—Microscoric TLLUSTRATION oF THE Exp oF THE Roor oF THE TooTi.
A, Cementum. B, O, Abscess attached. I, Two Points of Liguefaetion.  {Original).
low microscopie secetion of this pieture shows the end of the root
with fibrous mass attached and degeneration and liquefaction
of tissne just commencing at two points near the eenter of the
mass (Fig. 95). A higher magnification showing round-cell

Fig. 96.—MICROSCOPIC ALVEOLAR ABSCESS Sac (ORIGINAL).

infiltration and breaking down of tissue, liquefying into pus is
seen in Fig. 96. The pyogeniec membrane forming the abseess
walls is well shown.
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The cause of the irritation producing interstitial gingivitis
may be so severe and aetive that not only 1s there destruetion

Fig, 97.—Toord SHowixeg ForMaTion axp DEsTRUCTION oF ABsCcESs WITH CARIOUS
Cavity (Ormgixan). Tae IrriTaATION WHICH CAUSED THE [NFLAMMATION AND
ForMED THE ABSCESS WAS 830 GREAT A8 To CAUsSE DESTRUCTION OF THE SAC.

of bone, but also of the trabecule. Under sueh conditions the

root of the tooth is seen denuded of surrounding tissue {Fig. 97).

Fig. 98, —Four ARSCESSES 1IN THE PERIDENTAL MEMBRANE AND TRABECULAE IN A
DiaeeTic Max (OriGINAL).

In Fig. 98 four pericemental abseesses are seen along the

side of the root of the tooth. These are due to the lowered vital-
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ity of the individual and infection after interstitial gingivitis
has become quite extensive, These abseesses are very common,
The tissues about the roots of the teeth become inflamed, infee-
tion takes place, abseesses form and discharge. The fistula heals
without pain or inconvenience to the patient.

In summing up this chapter on pyorrhea alveolaris, the
reader must not lose sight of the faet that pus infeetion in no
way influenees the absorption of the alveolar process and extolia-
tion of the teeth, It is alwavs the primary inflammatory stage
that causes the absorption and the pus infection is only
ineidental.



CHAPTER XXVII,
CONSTITUTIONAL EFFECTS OF PYORRH(EA ALVEOLARIS,

Kvery person with pyorrhea alveolaris has pus germs in the
mouth which are constantly being carried into the fances, stom-
ach and throughout the alimentary canal. That these pus germs
under certain conditions are destroyed in the stomach by the
gastrie juices, to my knowledge, has never been demonstrated.
A faetor unfavorable to this theory is the non-presence of the
hvdroehlorie acid in the stomach exeept when food be present,
whereas the saliva, laden with pus germs, is eontinually passing
into the stomach and the germs must, without doubt, find their
way into other organs, causing grave constitutional states which,
in many instances, finallv result in death.

The degree of organie infeetion varies in intensity. The
germs passing into the stomach with the food are, on account of
the presence of the hydrochlorie acid, changed in eharacter, while
those passing into the stomach other than during digestion, are
more virulent and aet with greater intensity upon the intestine
and organ walls, sinee they produce a eatarrhal condition, first
acute which later beeomes ehronie. It has been shown repeat-
edly that many stomach troubles have improved or recovery has
been complete when the mouth has been put into an aseptic
condition.

The influence of the stage of interstitial gingivitis known as
pyorrheea alveolaris on the system has been diseussed by John
Fitzgerald,® who points out that pyorrhea alveolaris may act
in three different wayvs in the causation of systemie disease.
First, the pus with its multitude of putrefactive organisms and
decayed food remmants from the pus pockets is swallowed and
either aets locally upon the stomach wall or sets up fermentation
of the stomaech contents; second, the toxins generated in the
mouth may be ahsorbed by the mucous membrane of the mouth
or stomach and thus pass into the general eireulation; third, the

! Clinieal Journal, March 6, 1809,
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loeal conditions of the mouth may favor the growth of patho-
genic organisms and thus render the patient more liable to cer-
tain infectious disorders, noticeably influenza. The power of
pyvorrhea alveolaris to produce ageravation of existing gastrie
trouble reaches its maximum in eases where there is retention
of food residue. This happens when the muscular walls of the
stomach are in a state of atony and also when there is some
pvlorie obstruetion which prevents the organ emptving itself.
In both these eonditions stomach dilatation is eventually pro-
dueed, with the result that the stomach 1s never completely emp-
tied. The first eondition is a very frequent concomitant of
nenrasthenia and allied states. It is easy to see how pvorrhaea
ean at once be predisposed to by nenrasthenie states and at the
same time inerease the neurasthenia by ecausing gastrie trouble
throngh its interference with gastro-intestinal digestion under
the conditions mentioned.

Fitzgerald points out that the bacillus coli communis 1s a
constant inhabitant of the oral eavity, and, as a rule, seemingly
harmless. Under the influences of a enlture medinm, such as
would be furnished by pyvorrhea or an inflammatory state of the
eum, this baeteria might, as elsewhere in the mueous membrane,
acquire sufficient virulence to produnce serious disturbances of
the system, such as eolitis, dvsentery and cholera nostras.

Hersehell * is of the opinion that many of the ehronie indi-
ostions are due to eontinual absorption of pus into the system
from pvorrhaea alveolaris. In these eases he remarks there
should be other evidences of the absorption of toxins, such as
pigment spots, urtiearia, ete.

Within the past few vears medieal thought has centered
around the mouth and its infeetion as a possible canse of many
diseases even far removed from it, The many germs of more or
less virnlenee which have already heen isolated in the mouth
must of necessity affeet muneous surfaces in other parts of the
bodyv. Medical researches have shown that diseases like per-
nicions anemia, arthritis deformans, all rhenumatie states, bae-
terial endocarditis, headaches, many other obseure conditions,

e

* Tndigestion, 1805,
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ete., vield more readily to treatment when the mouth has been
put into an aseptic condition. Every dentist has experienced the
fact that when a poorly nourished patient has had loose teeth
extracted, artificial ones substituted and the mouth entirely
eleaned up, there will be inerease in weight and better health.
American and foreign journals arve full of experiences of like
nature.

Many writers who believe 1n the theory of the conveyance of
pus germs throughout the body have recorded histories of pa-
tients who are believed to have been thus infected. Some of
these are interesting and here mentioned to show what serious
constitutional conditions take place from an unhygienie eondi-
tion of the mouth and teeth.

There are many affections of the tonsils, neck glands, ete.,
directly traceable to the septie condition of the mouth and teeth.
Fispeelally 1s this true of sehool ehildren. Stewart * reports 231
rases of tonsil enlargement in whieh 135 had a earted eondition
prineipally of the lower molars on the enlarged tonsil side; 67
had caries and an unhygienic mouth; 16 had no septie eondition
of the mouth and 15 had earies and a septie state on the opposite
side. He also mentions ecases of larvngitis which yielded to
treatment after putting the mouth in an aseptic state,

It has long been known that nearly all glandular conditions
are dependent upon baecterial infeetion of more or less viruleney.
Many eases of gland infection have been shown to be direetly
due to a septie econdition of the month. A ease coming under the
anthor’s notice was that of a twenty-three-yvear-old man whose
original mounth eondition of pyvorrhea alveolaris was augmented
by a loeal spirrilla infection. After being under treatment for
some weeks with no recovery results, he was referred to me. I
found the gums, peridental membrane and alveolar proeess in a
severe inflammatory state with pus oozing from the tooth
sockets. The neck glands were enlarged on both sides and tender
to toneh. After the mouth was put in an aseptic state, the glands
beeame their noimal size and the tenderness disappeared,

*Stewart, C. J. Oral Sepsis in its Connection With Throat Diseases. The Lanecet,
June 25, 1902, p. 1882,

i Hunter, W. The Laneet, 1900, 1904,
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Hunter * reports a case of gastritis which he claims is direetly
due to infection from the mouth. A sixty-two-year-old woman
was suffering with subacute gastritis. There was severe pain
and intermittent sickness, so much so that morphia was often
resorted to. The illness had been of eight months’ duration
coupled with loss of weight and great weakness. Examination
for cancer of the stomach, abdomen, rectum or uterus revealed
nothing. There was continually a bitter taste in the mouth,
nausea and loss of appetite. Examination of the vomit found it
filled with streptococei, staphylococei and a few baecilli. There
were three roots of teeth remaining in the mouth from whose
sockets there was a constant flow of pus. With the extraetion
of the roots the stomach condition was henefited.

It has been a mueh diseussed question among physicians as
to whether gastrie uleers are not direetly due to a septie condi-
tion of the mouth, but convineing proof has not been evideneed
sinee gastric uleers are known to oceur in persons with healthy
mouths. In the chronie uleer type, however, an unelean mouth
with pus eoming from the tooth sockets is the rule.

Dr. Frank Billings, in a paper on **Chronie Focal Infections
and Their Etiologic Relation to Arthritis and Nephritis’’®
speaking of the site of loeal infection, mentions ‘“‘the faueial
tonsils, abscesses of the gums and alveolar sockets, pyorrhea
alveolaris and septic types of gingivitis may also eause systemie
diseases of various tyvpes. The systemie results of foeal infee-
tion are: 1. Chromie arthritis is one of the most common re-
sults. 2. Nephritis, both aeute and chronie. 3. Cardiovascular
degenerations. 4. Chronic neuritis and myalgia (myositis).”’
He says further, ‘‘The studies and experiments embodied in this
paper are limited to the arthritides and to subacute and paren-
chymatous nephritis. Of these, chronie deforming arthritis, com-
monly known as arthritis deformans, and chronie osteo-arthritis
of hypertrophie or atrophie type, comprise the majority of the
studies. Next to the arthritides the largest number of eases com-
prises subaeute parenchymatous nephritis and chronie paren-
chymatous nephritis. The work has been done on private and
clinie patients in the Preshyterian Hospital. The baeteriologie

® The Tllinois Medieal Journal, March, 1912.
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and histologie studies and the animal experiments have been ear-
ried on by Dr. D. J. Davis and by Dr. Homer K. Nicoll.”

Ten cases of arthritis and six eases of subacute and ehronie
parenchymatous nephritis are deseribed. Among this number
rase Number 111 is worthy of speecial mention here,

Case 3.—Mrs. E. W., aged 50 vears. I-para. Osteoarthritis
chroniea, mixed type. Admitted to the Preshyterian Hospital
Oet. 16, 1909, For two vears there had been swelling, tender-
ness, pain upon motion and deformity of many of the joints of
extremities. Began in feet and hands and extended to larger
joints and finally invelved cervieal spine. The eondition was
progressive. There was malnutrition, loss of weight from 160
to 120 pounds. For vears the patient had been subject to attacks
of acute tonsilitis. She had also suffered for vears from pyor-
rhoea alveolaris.

Examination: Poorly nourished, very nervous and irritable.
Mouth badly infeeted, many stumps of earious teeth, some of
them loose in the sockets, gunms retracted and infected, tonsils
large, rough, adherent to pillars of fauces and ervpts infected.
Breath offensive. Heart, lungs, abdominal organs and pelvie
organs normal. There was swelling with some deformity of
both ankles, right metatarsophalangeal, both knees, right middle
and left fingers, the wrists, and elbows., Some contraction of
hamstring museles prevented complete extension of legs. Both
biecep tendons of the arms contracted which prevented extension
of the forearm. Twenty-four hours’ eollection of urine was nor-
mal in amount and specifie gravity and eontained a few hyalin
casts. Blood: Hemoglobin, 90 per cent; reds, 4,600,000 ; whites,
13,400. Om Oet, 18, 1909, both faucial tonsils were enucleated by
Dr. George E. Shambaugh and one week later the roots of ecari-
ous teeth were removed by Dr. Frederick Moorhead. From the
eut surface of the tonsillar tissues a pure culture of streptococens
was obtained. A rabbit inoculated with a eulture suffered from
acute multiple arthritis and died in a few davs. The strepto-
cocens was regained from the infeeted joints and from the
heart’s blood. The patient was permitted to return to her home
too soon and did not fully earry ont direetions as to rest treat-
ment. Some time elapsed before the alveolar processes were
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absorbed and the mouth remained sore. On April 3, 1910, she
returned to the hospital, where rest treatment was instituted
with resulting marked improvement. The patient gained in
welght from 129 to 140 pounds. After the return home fre-
quent communieations by letter with the patient and her physi-
cian have shown that the progress of the disease has entirely
stopped. Some of the deformities were so ereat that one conld
not expect entire anatomieal restoration. The last communica-
tion is dated December, 1911, in whieh the patient savs that the
strength of her upper extremities and spine is entirely normal.
There is some fatigne in the lower extremities after attempting
to walk for any great distance, but there is a econtinned improve-
ment even in this respeet.

All the eases eited in this article are of unusual interest be-
canse they are based upon researches and aetually demonstrate
the source of infection and the results of sueh infeetion upon
animals.

Osler says of the twenty cases of pernicious ammemia which
he had under observation in 1909, pyorrhea alveolaris was pres-
ent in more than half. Certain types of nephritis are also be-
lieved to be due to oral infeetion.”

Zilz " reports four eases of eysts at the roots of teeth in which
baeteriologic investigations revealed the presence of Mueh’s
granula, which he defines as the non-acid-fast form of the
tuberenlosis germ. The findings are profusely illustrated and
the questions diseussed arve **why it is so diffienlt to deteet acid-
fast, Gram-staining bacilli in the gangrenons pulpa,’’ and ““why
primary tubereulosis starting in earions teeth is not of more
common oeeurrence.”’  He regards Mueh’s granula as merely
ordinary acid-fast tuberele baeilli which have lost their acid-fast
properties ; henee the organie fluids are able to disintegrate them
and the vital eenters, the granula, eseape into surrounding me-
dinm.  When conditions become more favorable to the baeilli,
they may become impregnated again with acid-fast substance
and the acid-fast form thus develop again, which in turn may
break up anew into granula. His plates show the process dis-

* Practice of Medieine, p. 440.
" Beitriige zur Klinik der Tuberkulose, Wiirzburg, Vol. XXII, No. 2, pp. 97-264.
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tinetly, the granula causing no tuberculous changes in the dental
eyst. The bacilli probably found their way through the blood
into the evst and while there remained latent but regained their
virnlence when conveyed farther to lymph-nodes or lungs, In-
oculation of animals with the granula always gave positive
results.

W. Hunter ® has repeatedly called the attention of the pro-
fession to the close relationship existing between the mouth
infection and the various forms of an@mia, particularly the per-
nicions type. He contends that the pus taken into the stomach
produces an unhealthy state of that organ and also the intes-
tines, thereby favoring the destruetion of the red blood cells.

In all forms of arthritis there is an association in the condi-
tion of the mouth. The disease stamps itself indelibly upon the
alveolar process. There is guin recession and absorption of the
alveolar process of more or less intensity and pus infection,

A case referred to the author for treatment of the mouth is
of more than passing interest. The patient, a twenty-seven-
vear-old woman, unmarried, had been a sufferer from arthritis
deformans for many vears. For ten years previous to her com-
ing to me she had been unable to leave her home exeept when
carried.  The entire osseous system was involved, but more
especially the extremities. The hands had beecome so malformed
and stiff that she was unable to pick up or hold anything. The
mouth was in frightful shape. There were loose teeth with pyor-
rhoea alveolaris, absorption of the gums and alveolar process, a
number of large cavities, tartar and ecalcie deposits, After the
loose teeth had been extracted, the tartar and caleie deposits
removed, the cavities filled, an artificial denture inserted and
the pyorrheea alveolaris treated, the eonstitutional eondition
commenced to improve. At the end of three months she could
walk with the aid of erutches, in six months with only the use of
a cane, and at the end of a year had no use for either, The stiff-
ness in the hands disappeared to such a degree that she eould
use them. She has now recovered to sueh an extent that she is
able to assist in the housework.

# The Lancet, 1900, 1504,




302 INTERSTITIAL GINGIVITIS,

Dr. Kenneth Goadby,” of London, England, reports four in-
teresting cases of arthritis which are worthy of consideration at
this time. They are as follows:

Case 1.—A girl, aged twenty-two, was attacked somewhat
suddenly by swelling of the hands and feet and fever lasting
two or three weeks,  With the subsidence of the fever the joints
did not return to their normal size but remained painful and
stiff ; walking was almost impossible. The affection was bilateral
and the swelling was evidently peri-articular, and to a limited
extent affected the synovia of the joints, but no fluid was dis-
covered, Treatment at Bath and a long course of salieylates
produced little improvement, There was no family history of
rheumatism or of gonorrheal infection and no septic foeus was
thought to exist. On examination of the mouth, the right upper
central incisor was missing, the teeth and gums were apparently
quite normal. A eloser examination revealed a small sinus lead-
ing up to the root of the missing central ineisor and a film made
from the sinus showed a large number of pus eells loaded with
organisms. Cultures were made and an organism was isolated
in practically pure eulture; the blood tested against this organ-
ism gave a very low opsonic as well as a low phagoeytie index.
A vacecine was prepared and injections given, commenecing with
ten million dead baeteria. After four injections the sinus was
opened under a general anesthetie and was found to lead into a
cavity in the bone about the size of a small hazelnut. This was
cleared out with a sharp spoon and the lateral ineisor also was
removed, the cavity extending under its root and invading the
periosteum of the tooth. The improvement of the joints which
had eommeneed with the inoculations received a slight tem-
porary setback as the immediate result of the operation, but
improvement soon recommenced with eontinued vaeecine therapy
and the patient has steadily improved and is almost well.

The second case is that of a man of thirty-eight vears, He
was suffering from acute pain and swelling in both knees and
both feet, ulnar deflection of both hands and aeute pain and
swelling on the dorsal aspeets, fluid and deformity of the left
elbow joint and of the left shoulder joint, anmmia and neuras-

* The Practitioner (London), January, 1912,
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thenia, partly owing to the eonstant pain and partly toxie. I
may note in passing that secondary septic neurasthenia is com-
mon in cases of oral infection, probably due to the long-continued
infection with small doses of baeterial toxins. The patient had
been under all sorts of treatment, residence at Continental and
English Spas, had been to the Canary Islands, had taken vast
guantities of iodid of potassium, had had massage, eleetrie baths,
ionisation and “*Christian Scienee’’ and all with no avail.

His mouth was a veritable gold mine; he had two bridges, two
in the upper, two in the lower jaw, and four gold crowns in addi-
tion to the bridges; pus was welling up from his gums in all
directions. The builder of the bridges told him he eould do noth-
ing for him as he had rheumatism in his gums. He was treated
by the removal of all the erowns and bridges and by vacecines
made from his two organisms. He made a slow but steady recov-
ery and is now enabled to resume his ordinary avoeation which
he had been chliged to give up for three years previous. Unfor-
tunately the right knee-joint is partially disabled owing to
exostosis.

The third case, a man aged forty, in Mareh, 1908, had a sud-
den attack of pain behind the left ear, progressive stiffness and
museular rheumatism and stiffness of the right shoulder and
right hip joints. Ten days later, rigor, temperature 102° F. and
evening temperature of 100° K. for two or three weeks which
gradually subsided. In the following spring another acute attack
with fever, pains in the head and neck, swelling of sterno-mastoid
sheath and stiff neck, lasting five weeks. An X-ray photograph
of the chest was taken and it was thought the case was one of
early tuberculosis; the patient was sent to a sanatorinm where
he derived no benefit. He was in constant pain, unable to move
his head, and had constant attacks of fever at night, the tem-
perature running up to 100° F. and falling to subnormal in the
morning. He became wasted, losing more than a stone in weight,
was greatly depressed mentally and had to give up his work.
On examination in Oectober, 1909, considerable thickening was
found in the lert shoulder joint and right knee joint. The left
sterno-mastoid was thickened in the region of the rectus, eapitis
postieus and complexus, and thickened tender areas along the
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spine process of the cervical and dorsal vertebri. Hyperes-
thesia over all eranial nerves. The patient could walk only with
difficulty.

The molar teeth had been lost on both sides in both jaws.
The patient resented any suggestion that his mouth was at fault,
as he had recently seen his dentist who pronouneed his gnms and
teeth quite sound, and the gums appeared normal in color,
Careful examination with a fine platinum probe brought to light
several deficiencies between the remaining teeth and passing
down to bare bone, and mieroscopically pus was demonstrated.
A vaceine was therefore prepared and inoculations were per-
formed. The patient made an uninterrupted recovery, the inoe-
ulations were discontinued and a slight relapse took place. The
vaccine was therefore continued for a further six months. The
patient made a eomplete recovery.

In the fourth ease, a woman aged forty-two, there was a
severe general infection of the mouth. All the teeth were loose
and copiouns discharges of pus came from all sockets. There had
been ehronie progressive arthritis for the last four yvears asso-
ciated with oecasional aeute exacerbations, constant pain in both
knee joints which were swollen and thickened, especially the ex-
ternal and lower portions of the eapsule; ereaking was well
marked in the knees and shoulders, with nlnar defleetion of the
right hand. All teeth were removed and eonsiderable improve-
ment took place. Six months after removal of teeth pain re-
curred in the right knee and in the shoulders but passed off. A
yvear later, eighteen months after removal of teeth, the pain and
stiffness of the knees again reeurred together with fusiform
swellings and loeal vasomotor disturbances of the fingers. On
examination the gums were found quite healed; there was no
inflammation, but small patehes of thickening were seen along
the outer surfaces of the alveolar proeess. A puneture was made
into these and a pure culture of the streptobaeillus male was
found. Vaeceine therapy was instituted and the rheumatoid symp-
toms rapidly disappeared and two years later no reenrrence
had taken place.

Every specialist has noted the marked improvement in his
patients, some of whom were suffering with obseure ailments,
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after having loose teeth removed, pyorrhea alveolaris treated
and eured, gums and mouth placed in an hygienic condition,
artificial teeth inserted to fill vacant spaces, and many expe-
riences could be recorded.

Gilmer ' reports three interesting cases. He says, ‘‘Some
vears ago, a man, a little bevond middle life, consulted me rela-
tive to a trivial dental lesion. On making a eareful examina-
tion of the entire oral cavity, I found several small sinuses dis-
charging pus above the bienspid teeth on one side of the upper
Jjaw,  On exploring these openingg with a sharp steel probe a
large cavity was diseovered in the bone, the result of alveolar
abseess, the presence of which was unsuspeeted by the patient.
On inquiring into his physiecal eondition T learned that for the
past year he had had a eough, his digestion was impaired, and
mueh of the time his temperature was slightly above normal.
He had frequently eonsulted his family physician who examined
his heart, lungs, sputum, urine and blood. These gave no clue
to the cause of ill health. His appearance indicated a toxemia.
I removed several teeth, enretted the abseess in the jaw and
followed it by suitable after-treatment. His fever at once sub-
sided, his digestion was soon mueh improved, his cough was
lessened and finally disappeared altogether. Although seem-
inglv his phvsieian had made a eareful examination he had
overlooked one important factor, the mouth.

“Mrs. (', aged thirty vears, notieed the appearance and dis-
appearance at frequent intervals of an ervthemie pateh about
the size of a silver quarter on the skin over the left eanine fossa.
On examining the mounth for a possible eanse for this reddened
condition of the skin T found the left lateral incisor pulpless.
There was no sinus and the tooth had given no trouble. The
only evidenee of disease found in the mouth was a slight hyper-
emia of the gum over the lateral ineisor root indieated. The
radiograph showed a pus eavity in the bone at the end of the
root about the size of a large pea. Disinfection of the root did
not effeet a eure. T made an opening through the labial wall of
the alveolar process, excised the end of the root and euretted
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the eavity. The erythemie pateh on the cheek disappeared and
did not return.

““Mr. 8., aged about twenty-five years, was directed to my
clinie for the treatment of a chronie abseess in the upper jaw
in the vieinity of the incisors and euspid which had proven in-
tractable to ordinary treatment. His physical eondition was
muech impaired, he was emaciated, his skin was sallow, his
cheeks hollow, his conjunetivae pale, eves dull, and his lips lacked
the eolor of health. His temperature was slightly above normal.
I eould elicit no history of any other illness, recent or other-
wise. His appearance gave the picture of a toxemia. In this
ease, likewise, the sharp steel probe revealed a large cavity in
the bone, extending from the eentral incisor to the first molar.
On Oet. 20, 1911, T extracted the enspid tooth and euretted the
bone eavity. On Oet. 27th, he returned to the elinie much im-
proved. Nov. 10th, his color was normal, his eves elear, and he
seemed well.”?

Dr. T. B. Hartzell, of Minneapolis, reports the following
four cases:

““Case 1. A typiecal case of pyvorrhwea alveolaris. Patient,
male, aged 50 yvears. Molar and bicuspids in both lower and
upper arches freely movable in sockets, having lost the bone
to about one-half of the original depth of sockets, pus discharg-
ing freely from the sockets about the teeth, temperature nor-
mal, speeifie gravity of urine 1018, no albumen, no sngar. Pa-
tient reports a tender area in the stomaech wall. Diagnosis,
uleer of the stomach accompanied by ehronie dyspepsia. Patient
has had treatment for uleer of the stomach for two years with
but temporary benefit. The treatment in this case was first ex-
traction of two of the loose teeth followed by aceurate planing
of the root surfaces of all the teeth whiech had lost alveolar
process. Absolute eessation of pus flow. Gums resume normal
tint and after two months no tenderness in the region of the
uleer, digestion about normal.

““Case 2. Male, aged 48. Chronie pain and tenderness in the
masseter musecles of the left side. Tenderness of the sublingual

glands and torticollis. Tenderness of left shonlder joint. Ex-
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amination of the mouth revealed dead pulp in left lower 8 with
free pus discharge from deep pyorrhea pockets. Left lower 6
and 7 vital pyvorrhaa pockets one-third the depth of the root.
General pvorrhea of all the molars and bieuspids on both sides
of the mouth. Chronie acid indigestion with constant eructa-
tion of gas after the ingestion of food. Treatment, extraetion
of loose left lower 8 Planing of the root surface of all the
teeth affected by pyorrheea. Pockets were pencilled with tine-
ture of iodin. After two weeks, rhenmatie pains in shoulder
and tenderness of sublingnal glands disappeared. Digestion
improved. End of fourth week all inflammatory symptoms con-
tiguous to the teeth absent. Teeth no longer tender on oecelu-
sion. Patient has resumed vigorous mastication of food. End
of two months all symptoms of dyspepsia absent. This ease is
typieal of a group of five eases in which joint involvements have
been present from one to three years which have all disappeared
upon the stamping out of oral infeetions.

““(Case 3. Mrs. J., aged about 50, with mild inflammation of
the gum margins. Abseess in the region of left upper 2 pen-
etrating the palatal tissnes an ineh and a quarter. Patient
enjoys moderately good health though a constant sufferer from
constipation, rhenmatism of the arms, wrists and fingers, and
of the feet, ankles and knees. Pains sufficiently sharp on rising
to eanse marked disecomfort. Draining of the abseess and treat-
ment of the interstitial gingivitis results after two months in
complete freedom from rheumatie pain and also freedom from
constipation.

““(Case 4. Miss A., aged 26, suffered chronie dyvspepsia and
neurasthenia. Has been treated for three years in wvarioms
sanatoria and has also spent two winters in Southern Califor-
nia. Patient presented the winter of 1906. Mentally, much
depressed. Physically, very weak. Weight, 86 pounds. No
albumen, no sugar. All the teeth exceedingly loose. Deep
pockets discharging pus freely. Teeth all extracted exeept four
in the upper and four in the lower jaw. These eight teeth were
treated for pyvorrleea and although they were so placed that they
were of no value for mastieation the patient showed a marked
improvement. At the end of one week had gained one pound in
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weight although obliged to subsist largely upon liguids. Arti-
ficial dentures were placed, and the patient inereased in weight
steadily at the rate of a pound a week until her normal weight
of 106 pounds had been regained, after which time she returned
to her home."’

Dr. David J. Davis," Pathologist of St. Luke’s Hospital, re-
ports the following: “‘Pyemia, septicemia, meningitis, nenritis,
endocarditis, ete., as acute infections originating from alveolar
abseesses and infected food about the teeth, are well known oe-
currences. Chronie generalized or systemie infeetions are rarer
and less ecommonly recognized, As an illustration I mayv men-
tion briefly one rather striking case which came under my
observation.

““A young man had been suffering for several weeks with
symptoms of severe multiple neuritis associated with some
anmmia, marked emaciation and slight fever. The joints were
not involved and physical examination revealed no heart lesion.
For a long time the patient had been troubled with severe pyor-
rhaea and at the time of examination the gums of the lower jaw
were red and swollen, bled easilv and on pressure abundant
pus exuded from between teeth and gums. Smear and enlture
examination of this pus revealed, in nearly pure growth, many
Gram-positive diplococei resembling pneumococei.  The colonies
produced a green zone on blood-agar and the organism acidi-
fied and eoagulated milk and fermented inulin. A blood-enlture
made by taking several eubie centimeters of blood from the vein
at the elbow yvielded in each of three inoculated enlture-tubes a
pure growth of the same diplococens. In animals this organism
was not highly pathogenie. One broth-eulture intraperitoneally
would kill guinea-pigs in twenty-four to forty-eight hours. Two
rabbits were inoculated repeatedly with large amounts of eul-
ture without manifesting serious or fatal effects. Apparently
these diplococei are identical with the eocei often found in endo-
carditis and called endocarditie coeei and they are also probably
identical with the diplococens almost constantly found in the
mouth and usually ealled Streptococeus viridans (Schottmiiller .
[ may say, too, that they appear to be the same as the diplocoeci

UArchives of Tnternal Medicine, April, 1912, Vol. IX, pp. 505-514.
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whieh 1 have found at times in the tonsillar erypts, especially in
cases of endoearditis, and whieh I will discuss later in the paper.
In this partieular case the tonsils were earefully examined and
appeared to be normal and no suspicious foei of infeetion other
than the teeth could bhe held aecountable for the eondition.
Unfortunately, the patient did not remain long under observa-
tion and the termination is not known.”’

Dr. Edward E. Rosenow of the Pathologieal Laboratory,
Rush Medieal College, says, in a letter to the author, “‘Clinieal
observation eonvinees me that the low grade infeetions about the
teeth, ete., which are looked upon so often as harmless, are far
from being so. The evidence is practically conelusive that endo-
earditis may have its origin in some such infeetion. In the Sep-
tember number of the Journal of Infections Diseases there will
appear an article on endoecarditis in which these points will be
taken up. The mechanism of how the organisms whieh are so
common in these infections about the teeth ean produce endo-
carditis is shown experimentally in the rabbit.”

At the meeting of the American Medieal Association held at
Atlantie City in June, 1912, Dr. E. Libman of New York exhib-
ited in the pathologiecal exhibit a series of twentv-two hearts
showing baeterial endoecarditis due to mouth infeetion.

Medical literature records many ailments and enres of dis-
ease assoelated with pus infeetion in the mouth. While every
practitioner would logically reason from his every-day experi-
ences that there is a relationship existing between cause and
effect, vet more absolute data in the way of research is neces-
sary to show more elearly that such relationship exists. The
work of Billings, Rosenow, Davis and others should be eon-
firmed by many more experiments upon animals to verify these
faets.

The anthor is one of those who believes that infeetions of
the mouth are taken into the stomach with every swallow; and
that infeetion of the glands of the neck as well as absorption of
pus direetly into the blood and earried to all parts of the body,
oceurs in a large pereentage of our patients, beeanse he has
cured many thus infeeted and improved the health of others by
putting the mouth in a healthy condition.



CHAPTER XXVIIIL
TREATMENT.

The treatment of interstitial eingivitis as a whole is very
unsatisfactory both to the operator and the patient. The elin-
ical history of each strueture is essentially that of any other
disease of the mucous membrane, periostenm and bone tissue.
From a mieroscopie viewpoint, however, as illnstrated by the
author’s researches, the pathologie aspeet is quite complicated,
sinee the relation of tooth, peridental membrane, alveolar proe-
ess and gum tissue has no counterpart in any other part of the
body.

The etiology of most of the disease to the dentist is obseure
in nearly every person under treatment, as there are consti-
tutional faetors involved in eonneetion with the loeal irritation.
The dental speeialist not having a medical edneation and a gen-
eral knowledge of disease intoxications, the faulty metabolism
and lowered resistance are not understood.

There is a general law in medicine laid down many years
ago that to treat a disease successfully the eause must always
be removed. In those patients in whom the cause is of a consti-
tutional nature, there may or may not be loeal deposits. The
mere eleansing of the tooth roots and local treatment will not
always eure such conditions. On the other hand, much harm
may be eaused (as we have already shown) by local irritation,
tranumatie lesions, and ehanges in funetion whieh eause the tissue
to be readily aected upon by irritants in the blood stream. A
large percentage of interstitial gingivitis is influenced or en-
tirely due to constitutional causes. Interstitial gingivitis
under such ecireumstances ean never be permanently redueed
until the eanse has been aseertained and remedied. A very thor-
ough history of the patient, espeeially age and condition of the
urine, should be obtained. Such data will assist the specialist
ereatly in a elear understanding of his method of procedure.

We have shown that the tooth, so far as this disease is eon-
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cerned, is a foreign body and the alveolar process is an endo-
transitory structure. When disease, therefore, whether due to
local or eonstitutional eauses, onee affects these struetures, even
if they be restored to comparative health, thev are more easily
involved than other struetures of the bodv. When inflammation
has onee taken place in these tissues, whether the disease be due
to loeal or constitutional eauses, the operator may apparently
restore these struetures to health, If, however, the eanse is not
removed, whether it be loeal or econstitutional, the disease soon
returns as it is of a progressive nature. This necessitates fre-
quent visits of the patient for further treatment. The endo-
transitory nature of the alveolar proeess, after inflammation has
once affected the part, naturally causes the disease to become
chronie. The obseure eonstitutional eanses and the ehronie ten-
deney of the disease soon eauses the tooth to become loose and
finally exfoliated.

When the disease is taken in hand and continunally treated
before the bone beeomes involved, a fair sucecess may be ob-
tained. I have demonstrated that bone absorption around the
teeth as one grows older is a natural proecess whieh cannot he
arrested to any extent. Toxins and irritations assist greatly,
dependent alwavs on the resistance of tissue and strength of
the irritant, Negleet on the part of the patient to massage the
gums properly twice a day and use a proper gum wash, the
irritants in the blood and in the mouth, eause the tissue to soon
return to their pathologic state when the bone becomes dis-
eased, owing to its endo-transitory nature. Chronie inflamma-
tion onece set up, ‘‘eternal vigilanece’' on the part of the oper-
ator and patient is the only method that will prevent the disease
from progressing with a final destruction of the alveolar process
and exfoliation of the teeth.

The disorder responds quickly to treatment at its outset.
Later, its complications and the extent of strueture involved,
render treatment very inefficacious, and always insure loss of
the tooth. As the general surgeon’s duty is to save life, if need
be, at the expense of limb or organ, but to save these last if pos-
sible, so the dental surgeon’s duty is to remove loose teeth, if
need be, for the benefit of the zene cal health, but to save them,
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when possible, for the same reason. The patient, therefore,
should be told frankly at the outset of interstitial gingivitis,
that it i a condition requiring time for its treatment, and should
not be given that prognosis too frequently made of quick cure.
To such a prognosis many a case of constitutional disorder is
due. The dentist is a practitioner of a surgical specialty, not a
mere tooth-puller. The surgical side of dentistry has received
too much attention, however; the medieal or prophylaetie too
little. Patients are beginning to pay more attention to the pro-
phylaxis of diseases of the teeth and jaws, and need but little
enconragement and instruetion to see the absolute necessity of
early prophylaxis and treatment of interstitial gingivitis. The
trend in general medicine is to prophylaxis, and this has un-
doubtedly so impressed patients as to open the way for dental
prophylactic snggestions. Viewing the question from the narrow-
est standpoint of remuneration, the dentist could not fail to profit
by instructions to his patients on prophylaxis. He certainly
fails in his duty as the member of a learned profession by not
doing this. Furthermore, with the known necessity for pro-
phylaxis, it is an open question whether the failure to inform
the patient of the dangers of the incipient disease eould not be
suceessfully pleaded as a basis for a malpractice suit.

From the etiology of this disease, the treatment would ap-
pear simple and easy.

Barly diagnosis is not difficult, since the simple inflammation
of the gnms is easily recognized by the patient. Bleeding when
the toothbrush or toothpick is used can never be mistaken.
The dentist with his accomplished eve ean readily deteet the
slightest change in color or puffiness around the necks of the
teeth or of the festoons between the teeth. Redness, puffiness
and bleeding are pathognomonic of this disease in its ineipieney.,

Few dentists have, however, given this stage of the disease
any thought, albeit they have filled the teeth of their patients
from vear to year. T have in mind three patients with loose
teeth and inflammation extending throughout the peridental
membrane and alveolar process, who had been under an old
practitioner now retired from praetice. The patients had never
had the gnms treated or even their teeth eleaned. This is not
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an uncommon ocenrrence, The exeuse nsually made by the den
tist is that he eannot get paid for his time. Gingivitis 1s a dis-
ease which the dentist is as mueh bound to treat and cure as any
disease of the mouth and teeth. It is a part of his speecialty
which should not be ignored. It is elaimed that the dental pro
fession is overcrowded. Were this disease treated until the
gums were placed in a healthy eondition, there would be prae-
tice enough for as many more dentists as there are today. The
busy dentist of today could attend only to one-half the patients

whom he now serves.

The treatment, then, should be prophylaectie in its nature,
preventive rather than corrective, The disease and treatment
is not unlike an inverted pyramid: the farther from the apex or
beginning, the more diffienlt and hopeless the task becomes.
Sinee the teeth have nothing direetly to do with this disease,
they should be 1gnored. In the early stages, the gums sheuld
receive proper attention. These, like other parts and organs of
the body, must be exercised and kept elean to be healthy. The
gums should be properly massaged, just as the liver, kidneys
or skin are when they are not doing proper work. This ean be
accomplished by properly made brushes. The ordinary tooth-
brush is not adapted to the work under discussion. It will
brush the teeth but not reach the gums. What is needed 15 a
massace brush that will miss the teeth to a eertain extent, but

will reach the gums and contraet them tight around the teeth,

Fig., 99, —THE AvTHorR's GUuM Massacr Brusil.

thus preventing the aceumulation of foreign substances. The
patient should be instrueted with this single 1dea in view, ““that
the oum margin is to be exeraised and stimulated and not the

teeth, which must be ignored.”” A brush, properly made for
onm massage (Fig. 99), will do sufficient work upon the teeth

with the aid of the floss silk and toothpiek. It should have
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printed upon the handle, in large letters, ‘‘gum massage
brush.” The handle should be hent a little more than the **pro-
phylactie,”” so that the end containing the bristles ecan be
brought in contact with the gum, posterior to the central in-
eisors, upper and lower, and around the third molar teeth.
There should be a tuft of bristles at the point with a space for
the teeth. The tuft should be longer than those on the body of
the brush. This tuft will reach the gums at all points inside of
the mouth and around the molars. The bristles on the body
must have spaces between them, so that when the upward and
downward movement is given, the bristles will go between the
teeth and reach the gum festoons. The bristles must be medinm
and hard. The quality of bristles must depend, however, upon
the eondition of the gums. If they be soft and spongy, the
medinm may be used. If the processes are heavy and thick, the
gums swollen and engorged with blood, hard bristles must be
used. Soft bristles (although sometimes recommended) should
never be used.

The antique theory that vigorous stimulation is injurious is
too much aceepted. Barrett,! for example, says, ‘““massage of
the gums with the ball of the finger and by the frequent use of a
rather soft brush should be resorted to.”” Bwedecker® remarks
that too frequent application of the toothbrush is sufficient to
produce papillary hyperplasia. Tomes * says, *‘in my own expe-
rience I have found that frequent and vigorous rubbing of the
gums with the finger, shampooing them in faet, has often been
productive of great advantage, the patient of course being cau-
tioned not to rub the aetual edge; but even on this poeint there
is difference of opinion, for in a recent paper on the subjeet,
rest and the avoidanee of all friction is advoeated.”” Dr. Meyer
L. Rhein,* in introducing the **Prophylaetic Toothbrush® to the
profession, says, in his article on ‘‘Oral Hygiene,”” each brush
comes inelosed in an envelope, nupon which are printed directions
for the intelligent use thereof, and the following ecauntion:
“‘Never pass the brush across the teeth, as this movement de-

! Dental Cosmos, 1883, page 532.

? Anatomy and Pathology of the Teeth, page 365.

® Dental Surgery, page, 704,
‘* New England Journal of Dentistry, October, 1884,
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stroys the delicate membrane which attaches the gnm to the
teeth, cansing recession of the gum, and ultimate loosening and
loss of the teeth.”” Citations of this could be multiplied, show-
ing the general impression is that the gums should not be stim-
ulated to any great extent; that the finger, a soft eloth, or a very
soft toothbrush alone should be employed. The use of the finger
is a superstition which is handed down from generation to gen-
eration without the slightest eritical analysis. If the advocate
of this nse would try the experiment, he would see how impos-
sible 1t would be to bring it in contact with all the tissues of the
month that are involved in this disease; were it possible, the
fingers, eloth and soft toothbrush would not accomplish the
desired result.

No brush should be used whose bristles are softer than the
medium ; very often these, used once or twice and dipped into
water or mouth washes, become so soft as to be wholly unfit for
nse, It is always a good plan to have two brushes to be used on
alternate days. In this way one can dry while the other is being
used. The general opinion has been that frietion upon the gums
was detrimental on account of the resultant tendency to absorp-
tion of the gums. While this may exeeptionally be true, it is
not true of a majority. Should milk, arsenie, iron, strychnine or
gquinine be entirely abolished as remedies because oceasionally a
person presents untoward effeets? If the alveolar process be
very thin over the roots of the teeth, especially the euspids, the
patient must be instrueted to use the brush so as not to over-
stimulate these partieular parts. In such ecases the inner alveo-
lar process and gum tissnes may be stimulated with impunity
and with the hardest brush. Again, if the chronic interstitial
gingivitis be of long standing, or even if chronie gingivitis has
been present for some time, stimulation of the brush will eause
the gums and muecous membrane to recede until hard, sound,
healthy bone structure has been secured. Then absorption for
the time being will praetically cease. In most eases absorption
and contraction of the gum tissue will take place to a more or
less marked degree. If absorption of the alveolar process has
taken plaee and the gums are puffy, red and swollen, a disease
exists, to be eured, regardless of eonsequences. The alveolar
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process and gums will never return to their original position,
but it is a deeided advantage to have a healthy mouth, even if
the alveolar proeess and gums have slightly receded.

I have used medium and stiff brushes in my practice for the
last thirty vears and have failed to see any ill results. For the
past sixteen vears I have made constant experiments, with the
view of securing the proper shape and stiffness of the bristles
and have obtained uniform results in gum treatment.

Proper employment of the “*gum massage brush’ requires
skill. Every dentist should train his patient in the method of
using the brush. The gingival borders should not only be stim-
ulated, but the bristles should be passed in between the gum
margin and the tooth so as to remove the debris and exfoliated

epithelial seales which have accumulated therein. These are
often the eause of the irritation. Unless this is done the gum
or epithelial tissne cannot perform its functions or be restored
to health. Stimulating astringents and germicidal mouth
washes should be emploved whenever the gums are massaged.
One of the best gum washes is that sugeested by Dr. W. H.
Whitslar,® of Cleveland, Ohio, the principal drug of which is
sulphoearbolate. This drug may be used in different strengths
and in many forms. 1 use the following:

Gum Wash,
Zine }'.ulph:lt*:_lrlml;ﬂ1- ............................... or. 60
e e LTl b e o e e o e N P 0z, 1
T L O e N e o bote e on o m o Tar e 0z. 2
ol e | b v i s T M B T R gtts. 8

The massage should be done three times a day. The patient
should be under the eare of the dentist at least twice or thriee
a week, so that he may direct the treatment. If the teeth are
irregular, ecare and patience are required to reach the festoons
between the teeth. After the gums are in perfeet health, the
patient should visit his dentist at least four times a year, or
even oftener if necessary, for inspection. If on inspeetion the
gnms be found diseased at any point, the dentist ean direet the
attention of the patient to the partieular loeality and the disease
be eradicated. By this method and this alone ean the gums be

E Dental Bummary, 1907, No. B,
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kept in a healthy condition. Eaech patient must be given specifie
directions as to the treatment of his or her case,

When the patient secks our servieces, we should deecide by a
thorough examination whether the disease is due to loeal or
constitutional eauses or both. The age of the patient, condition
and character of deposits, if any, condition of mouth, jaws and
dental arches, condition of urine, oceupation and everything
pertaining to the patient should be considered. While this ex-
amination is being conduected, whieh requires a few days, the
local treatment may be undertaken. This consists of an appli-
cation to the mouth, gums, mucous membrane and teeth of a
goerm destrover every other day until the parts are in an aseptic
condition as far as possible.

I cannot here too strongly condemn the method of starting
the treatment of this disease by seraping the roots of teeth
which may or may not have ealeie deposits, wounding the soft
tissues and infeeting them without first rendering them as
aseptie as possible. Asepsis is always the first preecept of the sur-
geon before any kind of an operation. Why should the dentist
be exempt from similar methods? It is fortunate for the den-
tist that stasis of blood prevents infection to a great extent or
serious results might ocenr.

This, however, dees not justify the vieious treatment em-
ploved, sinee the method of proecedure is wholly unseientifie and
not in harmony with good practice.

THE IODIN TREATMENT,

The operator is not justified in placing his fingers in the
filthy mouths of his patients. This is also true of the students
in the elinies of our dental schools. 1t is in the elinie where the
student should be taught the objeet lesson of eleanly mouths
before operations. No patient in the elinie or in private prae-
tice should be operated nupon before a thoroughly aseptie mouth
has been obtained. The method is so simple and so easily per-
formed that only a few minutes is required before operation
may be ecommeneed. This treatment shonld consist of the free
use of iodin applied to the gnms and teeth, earrying it well up
into the poeckets. This will destroy every germ with whieh it
comes in contact. After many vears of experimentation, sur-
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eeons have come to realize that iodin is the quickest aeting and
hest germicide we now possess.  The author, when he began his
researches in 1878, commeneced the use of iodin and has used
it to the exclusion of all other drugs in the treatment of this
disease. The results obtained are all that ean be desired.

The official tineture of iodin eontains seven per eent of iodin
dissolved in aleohol to which is added five per eent of potassium
iodid. This preparation, if used often, will cause the membrane
to become tender and sore; it will also, in some patients, destroy
the mueons surface. To overcome this diffienlty, many years
ago, I formulated the following which 1 have called

im [ngl}'{'('l'llhﬁ H

T B Ol e b o e b i 15 parts or grams
T I e G e R e 10 parts or grams
VT T e et LE R B sl S 25 parts or grams
U T O e e L ) R RR R SRR 50 parts or grams

As compared with the ordinary tineture of iodin, its astrin-
gent and antiseptie properties are greatly inereased, the glyeerin
canses rapid absorption and the irritating effeets are reduced
to a minimum. The penetrating effeet is remarkable. The
glyeerin thickens the preparation and prevents it from mixing
with the saliva and running over the mouth as the ordinary
tineture will do. Long, round, wood applicators ean be obtained
at the drug and instrument houses and on one end cotton is
wound ; this is saturated with the preparation and the gum
margins above and below painted. The jaws are closed, the
lips and cheeks distended and the application made as before;
the teeth are also covered; the lips and cheeks are held away
from the jaws until the iodin has dried.

These applications should be made every other day and con-
tinued until the patient is dismissed. In a fairly elean mouth,
the process of removing the local causes may be commenced at
the second appointment or possibly at the first sitting after the
iodoglveerole has beecome dry. In the more filthy mouths, the
time to commence operations will depend upon the judgment of

the operator and the condition of the mouth under treatment.

In those patients who are having operations upon the teeth,
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although their gums are in fairly good condition, they are treated
after each sitting to destroy laetic-acid baeilli and their ferment
and all other foreign and undesirable material in the mouth,
thus preventing teoth decay. By this method of proeedure, 1
have redueed decay of the teeth from thirty to forty per cent
in my patients in the past ten vears. While this treatment is
being econducted by the operator, the patient should nse the gum
wash twiee a day as direeted. After the patient has been dis-
missed the gum wash should be used continually once a day.

Having destroyed all the germs in the mouth inelnding pus
werms (exeept perhaps in so-called poekets out of reach with the
iodoglveerole) and eontraeted the gums, more or less, about the
necks of the teeth and on to the bhone, exploration of the mouth
for loeal irritants and irregularities may now be undertaken.

Erverixe Teeru, whether the first or seecond set, should be
examined by the operator and the inflamed gums receive the
lodoglyeerole treatment. This proeedure should be continued
in the publie schools among the poor children as well as at the
homes of the well-to-do. If the iodoglyveerole gum bath was
introduced into the publie schools, eontagions and infections
would be reduced to a minimum.

MODERN DENTISTRY.

I have stated that modern dentistry has produced disease of
the gums, pericemental membrane, and alveolar process more
than any one cause. The edueation of the student in the dental
schools in the meehanices of dentistry has been condneted to the
exelusion of the pathology of the mouth. The meechanies have
bheen earried far beyond normal physieal tolerance. The dis-
covery that pus formation in alveolar, pericemental and blind
abseesses and the acenmulation of pus about the alveolar proe-
ess and roots of the teeth eanse many of the diseases of the
human body is a just evidence of the necessity of a medieal edu-
eation of the dentist. Not until the methods of teaching have
been reconstrueted, ean we expeet any improvement from the
pathologie standpoint in the management of the mouth and teeth.
The loeal canses which bring abount interstitial gingivitis have
been discussed in Chapter XVIIL and every teacher and praeti-
tioner is familiar with them, henee it is hardly necessary to
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diseuss the guestion here. It is to be hoped that the profession
will soon consider the pathology of our specialty and so far as
possible eorreet and prevent local irritations, inflammations and
ahscesses,

[n passing this subjecet, however, there are a few suggestions
which may be offered here. There is no exeuse for the whole-
sale movement of teeth without extraction. The specialist
should make a studyv of the jaws and teeth of each patient to
aseertain how mueh may be acecomplished with as little move-
ment of the teeth as possible. This 1s to be frequently aceom-
plished by the saerifice of one or more teeth. The health of the
patient, as well as the eausing of as little inflammation in the
alveolar proeess as possible, should he the foremost thought in
the mind of the operator. The frequent use of iodoglveerole is
indieated during the operation of eorrecting irregular teeth to
keep down the inflammation. After the retaining bands have
been adjusted the iodoglveerole should often be used.

We have shown that the eondition of the alveolar proecess,
especially after it has attained its growth and its endo-transi-
tory nature, is a very unfavorable strueture for the sueccessful
operation for the implantation or transplantation of teeth, par-
ticularly so when the peridental membrane is not present.

(Gor.p ('rowxs axp Baxps should only extend to the gum mar-
rin and never above it except in extreme cases,

ArtiFician. Dextures should be so eonstrueted as to produece
the least amount of irritation possible. The larger the surface
the better the adaptation. lodoglveerole treatment to the sur-
face of the mueous membrane under the plate to destroy germs
and reduce inflammation should be frequently applied.

Ixpvipvan Teern whose funetion is not restored from want
of proper artienlation—too great or not sufficient pressure—
must be correeted. Such teeth are liable to become diseased, like
any other organ or strueture of the hody when not properly
exercised takes on pathologie changes according to the tissue
involved.

Tarrar upon the teeth aets as a loeal irritant and should
always be removed. In some mouths it acenmulates rapidly and
must be removed as often as once a month; in other mouths no
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tartar is present. The teeth in sueh patients should be cleaned
as often as twice a year. These snggestions, however, are only
riven out :liiin'uxillliltr'ly* sinee the operator mmst deeide by the
conditions as they exist how often visits should be made to
obtain the best results. Having destroyed the germs in the
mouth and about the teeth by the free use of iodoglyeerole, the
tartar may be removed without fear of infeeting the tissnes and
with a large degree of comfort to the operator on account of a
clean mouth. Laeceration of the gums in performing this oper-
ation 1s desirable. It removes the exeess of stagnant blood from
the tissues and greatly assists in restoring normal eireulation.
Three decades ago, 1 advocated the following set of sealers:
They consist of handles, shanks bent at different angles, and
three cornered blades, so that they ean be nsed in three diree-
tions without removing the fingers from the tooth (Fig. 100).
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Fi6. 100.—THE AvuTHOoR'S SET OF SCALERS.

These are all delicately made and tempered very havd. Sharp
edges are thus retained. They will reach every point where
tartar can colleet. After the deposits have been fairly well re-
moved, the gwms may be syringed with hot water to remove
the debris. The gums should then be saturated with iodoglycer-
ole and the patient dismissed. Applications should be made
every two or three days. The gums will contraet and healthy
eireulation follow. The gum massage with the gum wash will
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now be used twice a day. After a few treatments and the eon-
stant use of the massage brush, the gums will contraet and other
deposits whieh were not pereeptible at the first sitting will now
be presented to view. Thig method of treatment should be con-
tinned until the gums and alveolar process are restored to
health. The patient should return to the dentist as often as
necessary (every month or two) to have the gums examined
and for further instruections.

As has been already shown, chronie interstitial gingivitis
may extend only to the peridental membrane, to the periostenm,
or it may extend thronghout the alveolar process with the ab-
sorption of the bone the entire length of the root of the tooth.
Pus infeetion and ealeie deposit may or may not take place. In
the early stages of this progressive inflammation, the first is
probable. If pus and deposits are present they ean be treated
with signal sueeess according to the symptoms and as herein-
after explained. As alveady suggested, the gnm massage brush
must be vigorously used to relieve the engorged tissues of blood.
Sinee absorption of the alveolar proeess depends upon irritation
and inflammation, this must be removed as quickly as possible.

In the treatment of deep-seated interstitial inflammation,
todin or iodin and aconite has always been regarded by physi-
ciang and surgeons as the best remedy. The gums should be
thoroughly saturated twice or thrice weekly, as already sug-
cested, If the alveolar proeess be so absorbed that the tooth has
become loose, the ease is hopeless.  In sueh unstable tissues,
especially when inflammation extends through the process and
lacunar, perforating eanal absorption and halisteresis is going
on, reversal of the order so as to set the osteoblasts to tissne-
building is hardly to be expected. The tendeney is to destroy
and not restore the alveolar proeess. In sueh eases the tooth
must be fastened to the other teeth perfeetly tight to prevent
motion in any direetion. The movement of the tooth in masti-
eation intensifies the irritation, which in time only inereases the
absorption. Liberal use of iodin and the gum massage brush is
all that ean be done to reduce the inflammation and absorption
as much as possible. The exfoliation is only a matter of time,
If the tooth or teeth cannot be retained perfeetly tight, no mat-
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ter how healthy the surrounding tissues may be restored, the
irritation produeed by the loose teeth will soon set up inflam-
mation in the surrounding tissnes. The sooner the loose teeth
are removed the better. In no case can the bone tissue he re-
stored, if the matrix or cartilage be destroyed, since in this the
osteoblasts are loeated. If the matrix or eartilage be destroved,
a fibrous union (such as oceurs in the case of implanted teeth
and the imbedding of foreign bodies in the tissues of the body)
only is possible,

[f inflammation has extended into the periosteum, peri-
dental membrane and alveolar proeess, ealeie deposits are fre-
gquently found upon the roots of the teeth. When this has taken
place, the ealeulus must be removed. This should be done with
the ntmost eare, in order that adjacent tissues mayv not be in-
jured, or inflamed parts infeeted with pus germs. Sinee dead
bone is not present, the operator should eonfine his instrumenta-
tion entirely to the root or roots of the teeth, with as little injury
as possible to the adjacent tissues. The alveolar process must

7

Fig. 101 —Spo0y SHAPED EXCAVATORS FOR ScALING THE Roors oF TEETH,

under no econsideration be touched. Riggs believed that the edge
of the alveolar proeess was always in a state of disintegration,
and that it should be so seraped as to get a fresh surface, on the
prineiple of earies of bone. Many dentists are operating in this
manner at the present time. 1 have elsewhere shown simple
absorption and not earies is present. Such treatment is wholly
unnecessary and contraindieated. The objeet of the removal of
the deposits is to allow the fibrous tissue of the peridental mem-
brane (after health is restored) to tighten about the root, which
cannot be accomplished when foreign substances are present.
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Pushing instruments must never be used, but only such instru-
ments as have smooth and round backs, tempered very hard so
as to retain sharp edges. These instruments should be small,
with small points to reach depressions, and to be as universal
as possible.  Such an instrument is to be found in the spoon ex-
cavator (g, 101). The shank ean be bent to suit the operator.
This i1s to be earried gently along the length of the root and
passed over the deposit with a firm hand, resting the finger upon
some other teeth. The drawing motion is invariably to be from
the membrane, and toward the erown. Attention was first ealled
to the mutilation and infeetion of tissunes two decades ago, at
which time most, if not all, instruments for the removal of deep-
seated ealele deposits were used with the pushing movement.®
The deposits are sealed off painlessly. The round blade being
larger than the shank, and eutting upon three edges, half of the
root in both directions ean be eirveled without removing the in-
strument. A similar instrument bent at the shank in the oppo-
site direetion may be used on the other side. After all of the
roots of the teeth have been scaled, the spaces are to be syvringed
out with warm or hot water. The gums are to be thoroughly
saturated inside and out with iodin. The gum massage brush is
to be used thrice daily as before. The patient should return
twice or thrice a week for further instructions. The eontracting
gums will assist greatly in revealing the deposit. If deposits
still remain on the roots (the appearance of the gunms will indi-
cate its presence) further use of the scalers is indieated. The
delicate instruments and the aceustomed sense of toueh will
reveal the hidden ealenlus.

With the preeautions already noted, local anmsthesia is
unneecessary. The smooth, round surface of the back of the
mstrument, if earefully inserted, will not produce pain.

If the gum be painful to the touch, or if the patient be
nervous and sensitive, application of iodin may be used, to-
gether with massage, for a few davs before sealing is resorted
to. The sensitiveness will soon disappear, when the instrument
may be inserted without diffienlty.

8 Jour. Am. Med. Assoe., Jan. 16, 1807,
 International Dental Journal, April, 1896,



TREATMENT. 325

In an artiele upon **Pyorrhea Alveolaris,””” T showed the
diffieulty of removing the deposits upon the roots of the teeth
with instruments and made the following statement: “From
our past experience in the treatment of the disease, the deposits
must be removed; and rieht here [ would sngeest that in the
future treatment of this disease a dissolving flnid that is not
injurions to the surrounding tissue should take the place of
instruments, especially when the disease is extensive.’’

L am pleased to state at this time that Dr. Joseph Head, in a
paper, “*A Tartar Solvent, Especially Useful in Pyorrhoea
Work,” in which he demonstrated his experiments upon the
action of acid ammonium fluorid as a solvent for caleie deposits,
claimed to produce good results without action upon the tooth
strueture or soft tissue. This preparation, known as “Tarta-
sol,”” ean be obtained at any of the dental depots. This or sim.
tlar drugs and the method of application must eventually
become the proper treatment for the satisfactory removal of
deposits upon the roots of the teeth, In this way and this alone
can we expect to obtain a elean, smooth root surface. A few
vears henee, the profession will regard a dentist whose patients
have pus oozing from the gums as a prehistorie relie and the
patient as an individual whose filtl; provokes the contempt of
his fellows. In this day of antisepsis, the dentist is as aceount-
able for pus infection of his patients as the physician or surgeon.

There is no more exense for the dentist’s patient being in-
fected than the surgeon’s. If ordinary antiseptie precautions are
taken, pus infection will not often oceur. Prevent inflammation
of the gum margin and pus infeetion eannot follow, no matter
how many germs are in the mouth. This is an absolute law of
general pathology. Tt has been proven by the experiments made
by Miller, G. T Carpenter and myself on dogs, rabbits, gninea
pigs and man.

The illustrations of the progress of interstitial singivitis
teach that only the mildest treatment is indicated. Harsh treat-
ment on the inflamed bone or fibrous tissue, either with instru-
ments or drogs, must not he employed. Heroie treatment, sueh
as the indiseriminate application of sulphurie and lactie acid and

® Transactions National Dental Association, 1800, p, 131,



326 INTERSTITIAL GINGIVITIS.

similar drugs in nearly or quite full strength, is not justified by
the surgical prineiples of today. No surgeon would think of mak-
ine such an application to inflamed bone in other parts of the
body unless he wished neecrosis with a desired sequestrum.
Much less would the intelligent operator use such treatment in a
transitory strueture which predisposed to destruetion. In 2
number of instances exfoliation of the anterior plate of the alve-
olar proeess has resulted from this treatment, to say nothing
the intense pain produced. J. M. Whitney” has had tour cases
in his practice in which serions results followed. The first indi-
eation is to remove the caunse. Instrumentation should he re-
sorted to only to remove tartar and caleie deposits. This must
be done in such a mannmer as not to infeet the deeper inflamed

The treatment of infeeted tissue within and about the alveoli is
not unlike treatment of abseesses and uleeration elsewhere.
Sneh drues as are used in abscesses and uleers in other tissues
are indicated here in the same streneth. If strong drongs be
used they should not be permitted to remain in the tissune, lest
neerosis of the alveolar proeess oceur. They must be diluted or
removed altogether after they have accomplished their purpose
Very serious results have oceurred from careless use of drugs.
When abscesses have formed they should be opened and hydro-
gen peroxid—or, which has answered my purpose equally well,
hot water—is all that is necessary. More diffienlt is treatment
of uleeration of the tissue near the root of the tooth. Ordinary
cases will heal after hot water or hydrogen peroxid have been
applied. In some eases the pus germs have followed the inflam-
mation along the eourse of the vessels quite a distance into the
interstitial tissue. In such cases they are difficult to reach. A
small syringe may he emploved, or the drung may be earried to
the part on the end of a long, thin orange-wood stick. 1In all
eases the drug must be direetly applied to the part in order to
have beneficial results.  Applications of iodin should be nsed,
as already suggested. Todin earried to the uleerated surface
often suffiees to destroyv the pus seeretion. Ordinarily one or
two applications is sufficient. Oeceasionally ealeie deposits are

o International Dental Journal, April, 1859,
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loeated in front of the infeeted surface and the druge does not
reach the part. In such cases the deposit must be removed. If
the pus does not cease at the first, second or even third appl-
eation, this is not because the drug 1s not sufficiently strong, but
heeause it does not reach the infeeted part. Continued applica-
tions of iodin externally and internally, earried well up hetween
the roots of the tooth and the alveolar process will, in time, pro-
duce the desired result. When pusg ecaszes to flow, antiseptie
treatment must stop. The iodin and massage treatment must
then be pushed until the interstitial inflammation has been re-
dueed and the gums contracted tightly about the necks of the
teeth.

After the tissues have been placed in a healthy condition,
they will require the constant attention of the operator, sinee,
like other tissues of the body when onee digeased, favorable con-
ditions will eause a recurrence. The patient must return to the
operator frequently so that he ean advise as to the use of
massage.

When constitutional disorders are the eause of interstitial
ringivitis, local treatment will not eure the disease. It is pos-
sible to deplete the parts of blood and reduce the inflammation
to a minimum. The cause not having been removed, the inflam
mation soon returns.

When the disease 1s due to constitutional eauses, tartar de-
posits rarely oceur; seraping the roots, therefore, is useless,
Pus germs may or may not be present. The loeal iodoglyeerole
treatment, however, is indicated, but the constitutional eauses
of the disease must be considered by a eompetent physieian.
The history of the patient must be looked into, a complete uri-
nary examination made and the heart pressure taken. The
heart, liver, kidney, howels, lungs and skin must be placed in a
healthy eondition ; without this attention loeal results are impos-
sible. Change in elimate and food frequently benefit the patient.
Loose teeth must be fastened tightly to other teeth: this, how-
ever, is only temporary, since (as [ have already mentioned) the
funetion is lost. Better results can be obtained by their removal.
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VACCINE TREATMENT OF INTERSTITIAL GINGIVITIS.

In the treatment of a disease by vaceine, it is positively
necessary that the exacet nature and identity of the germ or
cerms producing the disease be known, It is also necessary that
the various tyvpes of infeetions as well as the pathologie condi-
tion in which the bacteria are present as secondary infections
be known.

This knowledge will prevent the speeialist from using a vae-
eine which will not immune the germs which produce the disease.

The technique of this treatment is of so mueh importance
that I cannot express my views better than to quote from an
article, *‘The Principles of Baeterin Therapy,”” by Dr. J. Favil
Biehn,™ ““The corresponding baeterins are indieated in all bae-
terial infectious diseases; but sinee the bactering have a spe-
cific action only, it is absolutely essential to know the particular
organism or organisms cansing the disease under treatment and
to give the corresponding baeterins. Thus, for instanee, baeil-
Ins-coli bacterins are of value only in diseases eaused by the
bacillus coli; they are praetically valueless in diseases caused by
other organisms. Henee, there are no baeterins for such ail-
ments as boils, furuneles, and the like, for these conditions are
not always produced hy the same organism or group of organ-
isms. In one ease streptocoeei, in another case staphyvlococei
(either albi or aurei) may be the etiological eause. The first
form will be henefited only by the bactering containing strepto-
cocel, while the second responds only to one eontaining staphylo-
cocens albus, ete. However, a mixed baeterin may be emploved,
and will prove beneficial, provided it eontains the speeifie organ-
isms responsible for this particular diseased condition.

“Therefore, unless the exact etiologic cause is determined
and the eorresponding baecterins are administered, failure will
surely result. It is quite necessary, in ease several pathogenie
hacteria are acting together in producing a disease, that the cor-
responding baeterins for all of them be utilized ; and further, if
the infeetion should ehange as a result of the invasion of other
organisms unless a baeterin for these organisms is also used, a
complete eure may not be obtained.”

10 American Journal of Clinical Medicine, February, page 157,
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A careful study of the researches in this work will show that
interstitial gingivitis is due to loeal and constitutional irritants
and toxins and not to infections.

The operator must not lose sight of the faet that it is the
mflammatory eondition which causes the absorption of the alve-
olar proeess, and the exfoliation of the teeth and not the pus
stage. The pus formation is the result and not the eause of the
dizease,

While it is possible that a vaecine may be made, of the pus
germs which eanse the secondary state of the disease (pyorrhaea
alveolaris), which may possibly render these germs innoenous
and stop the flow of pus, such treatment ean, according to our
present knowledge, hardly be expected to reduee the primitive
stage (interstitial gingivitis) so mueh to be deplored. It is barely
possible that in the future specific germs may be diseovered
which may cause the inflammatory stage. When this has been
accomplished, a vaccine may be produced which will be a posi-
tive method of treatment. Until then the vaeecine method of
treatment should be used with diseretion.
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Abscess, Alveolar, 290,
Alveolar, Production of, 290.
Formauon, Description of, 117,
Pericemenial, zg7.
Peridental, 123.
Abscesses, Location of, 287,
Treatment of, 326.
Acid Autointoxication and Mouth Acidity,
230.
Excess of System, Disposal of, Through
Salivary Glands, 23:4.
States, 198,
Alcohol, Constitutional Effects of, 226,
Effect of, on Alveolar Process, 224.
Altitude, High, Effect of, on Alveolar
process, 216,
|Iig]1, Effect of on Teeth and Gums, Z215.
Alveolar Abscess, zgo.
Production of, zgo.
Alveolar-Process, abnormal, jzo.
Absorption of, 25, 28, 121, 18¢, 205 271,
278
Absorption of, and Caleic Deposits on
Roots of Teeth, 27s.
Absorption  of, Caused
Brushing of Teeth, 139g.
Absorption of, in Asthma, 20s.
.ﬂ.hsnrpti;m of, in Iirighl':i Disease, 2035,
Action of Poisons on, 223,
And High Blood Pressure, 2o8.
And Lessened Blood Alkalinity, 256.
And Poisons in {.’irculatimi, 2015,
Arrested Development of, 3o
As End Organ, 70, 118, 121, 236,
As Transitory Structure, 216.
Atrophy of, 197. y
Blood Wessels of, 177.
Changes in Function of, 184.
Effect of Acid States on, 1gg.
Effect of Constitutional Digturbances on,
207.
Effect

by Excessive

of Diabetes on, 207.

Effect of Exanthemata on, 2os.
Effect of High Altitude on, 216,

Effect of Interstitial Inflammation on, in
Dog's Tooth, 137.
Effect of Nutritional Disturbances on,
233.

Effect of Picking Teeth on, 190

Effect of Pregnancy on, 2co.

Effect of Tobacco, Aleohol, Tea, Coffee,
Drugs and Poisons on, z24.

Effect of Toxins on, zz23.

Endarteritis Obliterans and Arterioscle-
rosis of Vessels in, 266.

Exfoliation of Anterior Plate of, 326.

Growth of, 24.

SUBJECTS

Alveolar-Process, Hypertrophy of, 30, 33.

In Phosphorus Poisoning, 121.

In Tuberculous Monkey, Absorption of,
I5c.

‘I'Iﬂjl]l]!]“lli“l].‘i I:]'FI l[i.

Injury to, by Bridgework, 138,

Injury to, by Gold Crowns, 188,

Nerve Supply in, 1z3.

Obliteration of Arterioles in, 266.

Osteomalacia of, 197, 200, 277.

Overlapping Fillings Cause of Injury to,
185,

Structure of, 25.

Toxemia and, 199.

Transitory MNature of, 6g, g6,

Under the Microscope, 35.

Wasting of, and Facial I'Il.'mizllrnph_r,
zo8.

Aniimony as Cause of Interstitial Gin-
givitis, 173.

Arsenic as Cause of Interstitial Gingi-
vitis, 173.

Avrteries, Changes in Walls of, in Disease,
261.

[rritations of Walls of, 263.
Arteriosclerosis and Nerve End Oblitera-
tion, Degeneration, 261.
Of Alveolar Blood Vessels, 266.
Asthma, Absorption of Alveolar Process
in, 205,
Atmospheric Pressure and Bleeding From
(ums, 2I15.
Arrophy from Disuse, z37.
Autoinfections, 236,
Auntointoxication, 236, 2
Factors in, zor.
In Interstitial Gingivitis, 23s.
In Neurotics and Degenerates, 242,
Indicanuria as Source of, 2358,
Urinary Signs of, 247.
Bacillus Coli Communis
Muouth, 2g6.
Bacteria Infesting Mouth, 296,
Bacterial Experiments in Interstitial Gin-
givitis, 104.
Infection of Man, z36.
Thromhbosis  in  Peridental
162,
Bacteriology of Interstitial Gingivitis, 104.
Bile, Composition of, 7s.
Blood, Alkalinity Effect of Lessened, 256.
Analysis of 73.
From Portal Vein, Toxicity of, 240.
Pressure, High, and Alveolar Process,
210,

Pressure, High, and Gingivitis, 208,

as Inhabitant of

Membrane,
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Blood, Vessels of Gums Alveolar Process
and Pericemental Membrane, 177.
Body Equilibrium, Maintenance of, on Re-

stricted Dier, 2az.

Heat, 196.

Refrigeration of, 212

Temperature and Climate, 211.

Bone Absorption, 66,
Absorption in Inflammation, 120, 124.
Building and Absarption, 64.
Brass-Worker's Ague as Cause of Inter-
stitial Gingivitls, 172,

I]ridgl_‘wurk, Injurit:u.m Effect of, on Aveo-
lar Process, 188,

Iirigiu'ﬁ Disease, :\h:-urpliull of Aveolar
Process in, 203,

Bromides as Cause of Interstitial Gingivi-
s, 173

Carchexia, 198,

Caleic Deposit: See also Tartar.

Caleic Deposits on Teeth: See also Serum-
al Deposits,

Caleic Deposits on Teeth, 1o, 33, 280

Deposits, Removal of, 523.

Calcification, Causes of, 232,

Calcospherites, 5o, 162.

Catarrh Coexistent with I"j.'urrhucil Alven-
laris, 103.

Cementoblasts in Dog’s Tooth, 149.

Children, Neuroiic and Degenerate, Erup-
tion of Teeth in, 182,

Climate and Scurvy, 218,

Coca, Abuse of, 2aq.

Cocain, Effect of, on Gums, 230.

Effects of Use of, 229,

Coffee, Nervous Symptoms of, zz27.
Criminals, Chest Formation of,

Tuberculosis in, 2o0s.
Crowns and Bands, 320
Degeneracy of Tissues, 1o0.
Degenerates, Autointoxication in, 24..
Dental Arches, Irregular, 1o0z.

Pulp: See also Tooth.

Pulp, 1:18.

Shelf, Development of, 33

Shelf, Embryvology of, 62.

Dentistry as Cause of Interstitial Gingivi-
tis, 1fz.

Modern, Diseases Caused by, 319.
Dentures, Artificial, 3zo.
Digestive-Apparatus, Evolution of, 237,

240,

In Differing Types, 241.

Diabetes, Effect of, on Alveolar Process,

207. i
Diabetic Patients, Uranalysis in, 251.
Dirug Poisons, Nervous Effects of, 231.
Drugs, Effect of, on Alveolar Process, 224,

Nervous Syvmptoms Due to Use of, 228,

23L ¥

Poisonous Effects, First Noted in Gums,

230, 234.
Dyphodontia, 12.
Emotions and Their® Physical Effects, 2or.

And Trophoneuroses, 271,

Violent, and Nutrition, 204.

whe k|

Enamel Organ, s59.
Endarteritis, Causes of, 263.
Definition of, 263.
Obliterans and Nerve
tion, 261.
Obliterans  in
266,
Environment in Interstitial Gingivitis, gs.
Epithelial Debris, 6o.

End

Degenera-

Alveolar Blood Vessels,

Evolution of Digestive Apparatus, 237,
240.
Exanthemata, Effect of, on Alveolar

Process, 2o03.
Face, Evolution of, 113.
Facial Hemiatrophy
Alveolus, z2of.
Faeces, Salts in, 76.
Fever, Cause of, 195.
Fever, Definition of, 194.
Fevers, Trophic Changes Afier, 206.
CGum Margin, Irritation of, 182,
Massage, 313, 316.
Wash, zz16.
Gums, Bleeding From as Effect
mospheric Pressure, z1s.
Bloodvessels of, 177.
Effect of High Aliitude on, 2rs.
Effect of Poisons on, 199, 2jio.
First Structure to Indicate Certain Sys-
tematic Defects, 250.
Inflammation of, 1In Scurvv, zog, 220.
Irritation of, &6.
Signs of Drug and Metal Poisoning in,
114.
Structure of, 4o.
Ulceration of, z7r.
Gingival Glands, sz.
Organs, 52, go.
Gingivitis, Philology of, 14.
Gold Crowns and Destruction of Alveolar
Process, 138,
Gout, Deposits in Tissues in, 79.
Halisteresis, Definition of, 276.
Heat, Difference Between that of Sun and
Shade Heat, 213.
Heredity in Interstitial Gingivitis, 95, 96.
Horses, Cause of “Cribbing" in, 126.
Hygiene in the Trapics, 213.
Hypophysis Cerebi, Disorders of, and Body
Changes, 34-

Indican, Effects of Administration of, 239.
In Drganizsm, Effect of, 258.
Indicanuria and Neurasthenia,

ship of, 257.
Az Spurce of Autointoxication, 2:58.
Infection, Susceptibility to, and Low Tem-
perature, 21z,
Inflammation, Active, Illustration of, 114
And Bone Absorption, 1z2o.
Behavior of Blood in, 115, 120
Leucoeytes in, 1135,
Nervous System in, 122.
Production and Course of, 114.
Without Gingivitis, 112,
lodoglveerole, z18.
Insane, Disturbances 91" Teeth in, 207.

and Wasung of

of At-

Relation-
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Instruments to be Used in Removing Cal-
cic Deposits, 323.
Intermarriage, Effect of, on Teeth, g7.
Interstitial, Foster's Definition of, 14.
Quain’s Definition of, 13.
Interstitial-Gingivitis  and
Diseases, 23 6.
And High Blood Pressure, 208,
And Inorganic Salts, 71.
And Irregular Arches, 1oz,

Constitutional

And Uric Acid, 87.
And Pericementitis, 176.
And Poisons in Circulation, 204,

Animal Research on, ras.

Antimony as Cause of, 173.

Arsenic as Cause of, I73.

Autointoxication in, 23s.

HEI“."lfI'i“‘l[luil' H-L"!\!':Irl'hl':- il'l. I0g.

Brass-worker's Ague as Cause of, 172,

Bromides as Cause of, 173,

Contagiouzness of, &.

Caused by Regulation of Teeth, 190,

Chaice of, in Preference to Prvorrhaea
Alveolaris, 13, 135,

Condition of Urine in, 247.

Constitutional Causes of, 8, 83, 194, 327.

Definition of, 112,

Degenerate Tissues in, 1oo.

Differeniial Diagnosis of, 221,

In Defective Children, 103.

In Dogs, 1zd.

In Dogs, Technique of Examination for,
I31.

In Human, Autopsy Findings, 1356,

In Man From Drugs, 170.

In Pregnant Women, 8, 176.

In Soldiers in the Tropics, 213.

Infectivity of, 17.

Influence of Climate in, z11.

lodin Treatment of, 317, 322

Irregular Teeth and, 6.

Laboratory Experiments in, 10s.

Local and Constitwtional Causes of, 104,
175.

Local Caus=es of, 5, 84, rog, 112, 175, 182,

Mercurial, in Dogs, 1350.

Method of Extension of, to Aleavalar
Process, 276.

Drug and Metal Poisons in Eticlogy of,
8.

F,Iinll;:g_v of, 34.

Frequeney of, in Animals, 126.
Heredity and Environment in, gs.
History of, 1.

In Animals, 7, 8.

In Children, #z2.

Modern Dentistry as Cause of, 182, 186,
Nature of Structures Involved in, r12.
Pathognomonic Symptoms of, gra.
Persons with Predisposition to, 124.
Point of Commencement of, ({8
Predisposition to, 100.

Pregnancy and, 8, 176.

Recovery From, 286,

In the Human, Researches on, 156.
Scorbutus in, 8z,

INDEX OF SUBJECTS,

Interstitial-Gingivitis, Scurvy in, 218,
Svmptoms of, 7.

Syphilis in, Etiology of, %, gq.
Tartar as Cause of, 112.

Theories of, §4.

Tooth Eruption and, 182,
Treatment of, 310,

Trophic Disturbances in, 6.
Uncleanliness as Cause of, 186,
Vaccine Treatment of, 328.

With Intestinal Fermentation, 244

Intestinal Putrefaction and Toxins in
Blood, 219.

Jaw, Arrested Development of, gz,
Effect of Phosphorus Poisoning on, 1zo.
Excessive Development of, gs.
Variation in Dogs, r27.

Jaws, changes in, 238.

Deformities of, 242,

Evolution of, 14, II3.

Irregular in Neurotics and Degenerates,
g6,

Kidney Disease, Absorption of Alwveolar
Process in, zos.

Laboratory Experiments in
Cringivitis, 1os.

Lvmph, Salts in, 76.

Mallet, Excessive Use of as Cause of In-
Aammation of Peridental Membrane,
137.

Maxillary Necrosis, 271,

Metabolic Disturbances and Their Effects,
156,

Mental States, Phyvsical Effects of 201,

Mouth Acidity and Acid Auteintoxication,
250,

Infection and Glandular Affections, 207.
Toxins Generated in, 1gq.

Mucous-Membrane, Glands, in, 50, 57.

Irritation of, 6.
Of Mouth, 35.
Of Mouth, Blood Vessels and Nerves of,

the

Interstitial

40.
Under Microscope, s53.
Nerve End Degeneration, Endarteritis,

and f"l.rlrrinng‘r.l_:]n',"r|:n_ii!cr 261.
Exhaustion in Parents, Effect
Child’s Teeth, 07, 10I.
Supply in Alvealar Process, 123,
MNe rves, Effects of Toxins on, 273.
Nervous System in Inflammation, 122,
Neurasthenia and Indicanuria, Relation-
ship of, 2357.
Neurotics, Autointoxication in, 242,
Nutrition, Causes of Arrest of 223
Disturbances of, Effect of, on Alvenlar
Process, 223.
Modification of, bv Emotions, 204.
Opium, Nerve Effects of, 228,
O:zteaclasts, 274q.
Osteomalacia, 1g7.
0f Alveolar Process, 197, 200, 277.
Varieties of, 276,
Pancreatic Juice, Composition of, 76,
Paretic Patients, Urine in, 252.

of,
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Pericemental Membrane,
of, 177.
Pericementitis, 175,
And Interstitial Gingivitis, 176,
Artificial Production of, 176.
Author's Researches on, 176, 178
Causes of, 176.
Due to Syphilis, 176.
Effect of on Surrounding Tissues, 176,
In Human, Research on, 175.
Phagedenic, 53.
Peridental Abscess, 123.
Peridental-Membrane, 27, 42, 4s.
Bacterial Thrombosis in, 162.
Blood Vasselz in, 49.
Cells in, 63.
Condition of, in Pvorrhoea, 28g.
Cross Sections of, g7.
Peridental-Membrane,
From Drugs, 172,
Effect of Interstitial Inflammartion on, in
Dog's Tooth, 137.
Excessive [Use of Mallet
flammation of, 187.
Glands in, 50
Hard Bodies in, so.
Infection of, 6.
Irritation {hl", i,
Periostitis, Suppurative, rfa.
Periosteum, 42.
Perspiration, Inorganic Salts in, 76.
Phosphorus Poisoning, Effect of, on Jaws,
120
Poison, Scant Elimination of, by Skin, 242,
Poisons, Action of, on Alveolar Process,
221,
Classification of, 223.
Effect of, on Gums, 230.
Elimination of, 243.
Polvphvedontia, 12.
Potassium Bromide as Cause
tial Gingivitis, 171.
Pregnancy, Elimination of Poisons in, 243.
Urinary Acidity in, 244.
Purin bodies, 88,
Pvarrhoea-alveolaris, 96, 124, 285,
And Irregular Arches, 10z
Bacteria in, roef.
Catarrh Coexistent With, 103,
Constitutional Effects of, 295,
Description of, 285,
Development of, 285,
In Animals, 106, 129, 131.
In Dog’s Teeth, Technique of Examina-
tion for, 131.
In the Human,
In Troops, 220.
Rachitiz, Association of, With Scurvy, 218,
Saliva, Composition of, 78.
Salivary Calculi, Composition of, 79.
Concretions, 98, -
Glands, Effect of Tobacco on, 22s.
Salivation in Scurvy, 221.
Scalers, Description of Author's, 321
Scurvy and Armies, 218,
And Climate, 218.

Degeneration  of,

Cause of In-

of Intersti-

10f.

Bloood Vessels

339

UBITECTS.

Scurvy, and Food, z19.
And Inflammation of Gums,
And Interstitial Gingivitis,
Causes of, 218,
IMtfFerential I'.'i;lgnr:::iﬁ of, 220,
In Interstitial Gingivitis, 218,
In Institutions, 221,
Fachitis with, 218.
Salivation in, 22r.
Svmptoms of, 220,

Sedentary Habits, Effects of, 8q.

209,
236,

Serumal Deposiis:  See also Calcic De-
posits,
Serumal Deposits on Teeith, Analvsis of,

Skin, Scant Elimination of Poisons by, 242.
Status Epilepticus, z2or.
Submaxillary Gland, 18s.
Submucous  Membrane, Proliferation
Epithelial Cells in, 58.
Svphilis and Interstitial Gingivitis, 236.
Tabes Dorsalis, Urine in, 252,
Tartar: See also Caleic Deposit.
Tartar, 134, 320.
And Malnutrition, 18s.
Salivary, Formation of, 184
Solvent For, 325.
Tea-tasters, Nervous Symptoms in, 226,
Teeth: See also Tooth.
Teeth, Calcie Deposits on, 280, 323.
Cavities in, and Overlapping Fillings,
Cause of Injury te Alveolar Process,
159,
Change of Position of, 31.
Effect of Acid States on, 1gs.
Effect of High Altitude on, 215,
Eruption of, 4, 319.
Eruption of, and [nterstitial Gingivitis,
182,
Eruption of, in Neurotic and Degenerate
Children, 18z.
Evalution of, 113.
Examination of, for Uric Acid, o,
Excessive Brushing of, and Bone Ab-
sorption, 18g.
Decay of, 1g6.
Deformities of, 242,
Degeneration of, Due to Evolution, 238.
Devitalization of I’1,|||1-5 of, 188.
Disturbaneces of, in the Insane, 2o7.
Falling Ouwt of, and Trophoneuroses,
27T.
Description of, 285,
Individual, Correction of, 320.
Inm Inmates of Institutions, 2271.
Irregular, 186.
Loosening of, 271,
Method of Eruption of, 64.
Milk, Formation of Papille for, s8.
0Of Defective Children, 1o3.
Picking of, Effect of, on Alveolar Pro-
cess, 190,
Proper Way of Brushing, 313,
Rezult of Wedging Apart of, 191,
Regulation of, and Interstitial Gingivi-
tis, 190,

of
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Teeth, Shape of Crowns of, 27, 2q.
Sockets of, 26.

Temperature, Sudden Changes in, Consti-

tutional Effects of, z1s.
Effect of Lowering of, 211,
Tissue Degeneration in Internal Organs,
156,

Tobaceo, Constitutional Effects of, 224.
Effect of, on Alveolar Process, 224,
Effect of, on Salivary Glands, 225,
Mental Effects of, 22s.

Tooth: See also Teeth.

Tooth Brush, Best Kind to Use, 3r3.
Destruction, Role of Friction of Lips,
Teeth and Foreign Bodies in, 2z0.
Gierms, l}t:r::h}pml:m of, in Mammals

58,
Pulp, Death of, rgé.
Toxins, Effect of, on Alveolar Process,
223,
Toxins Producing Trophic Changes, 223,
Transitory-Structures, g, 24.
Arrested Development of, 113,
Trophic Changes Caused by Toxins, 223
Trophoneuroses and Emaotions, 271.
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Tropics, Hygiene in, 213.
Tuberculosis  and Interstitial
236.
Effect of, on Alveolar Process, 207.
In Criminals, 20s.
Uleeration, Location of, 284,
Uric-Acid and Interstitial Gingivitis, %7.
Crvstals on Teeth, ||1:I:'r1|r.'||:'_'|.' of Dry
Distillation Test for, ga.
Laboratory Examination of

Ciingivitis,

Teeth for,
Poisoning, 8g.
Tests for, an Teeth, g0, g1.
Urinary-Acidity in Pregnancy, 244.
In Senility, z35s.
In various diseases, 254,
Urine, Examination of, in Interstitial Gin-
givitis, 247
In Diabetic Patients, 231,
Inorganic Salts in, 77.
In Paretic Patients, 2g2.
In Tabetic Patients, 252,
Report of 394 Examinations, 247
Toxins in, 20I.
Wallerian Degeneration, 271.







IO, A

b
-
By
[




o

mumm UHH.I'EHSITT Llammfs (bl stx]
RK 381 T14

Interstitial iriwlm anﬂ ﬁurrhoela i l

2002369087

Tl4
1913

Demco, Inc. 38-293







