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194 PHARMACO-THERAPEUTICS.

the pure powdered state. The applications were repeated in somi
cases up to twenty-five times. In due {ime the teeth were ex-
tracted. After ':]!'l':l.[i'iil_'l.'illﬂ_\'_ atiel |.I."{[II.:_{, |:|it'|'rr'-1'+-F-i:' gecllons were
prepared and the following phenomena observed: The contents
of the tubules are, up to a certain depth, destroved, and small
concrements, stained deeply black, in the form of debris, are seen
This debriz 15 coagulated albumin, baeteria, ete., resulting from
the action of the silver nitrate, which, on exposure to light, assumes

a black eolor. The dense mass of coagulated silver-albumin

Fioure 14.

Silver Nitrate Applied to Carious Dentin, Low power, (After Szabo.)

checks the further action of silver nitrate. The penetration of
the silver salts into the diseased dentin is limited to about /., of
an inch; a further penetration could not be observed, no matter
how strong and how often the application was renewed. On
sound dentin the penetration was very superficial indeed. That
part of the dentinal fibrils which eomes in direct contact with
the gilver salt is destroyed by coagulation, changing the semi-
liquid protoplasmic contents of the tubules into a solid mass of
silver-albumin, which, on exposure to light, becomes black and



CAUSTICS. 195

inzoluble. Beyond thiz line of demareation the dentinal fibrils
are not altered, but preserve their normal appearance. The action
of silver nitrate on an albumin solution in vitro produces a dense
silver-albumin, which in every respect corresponds mieroscopically
to the above deseribed precipitated contents of the dentinal tubules.
From the foregoing facts we are forced to conclude that silver
nitrate possesses a comparatively limited power of penetration into
dentin ; it does not act deeply enough to endanger the vitality of

Ficure 15

Silver Nitrate Applied to Carious Dentin. High power. (After Szaho.)

the dentinal fibrils, a conception .which is held by Walkhoff,
Miller, Szabo, and Preiswerck.

Within reeent years Stebbins' has strongly emphasized the
value of silver nitrate as a means of permanently checking the
progress of dental caries and as a prophylactic for the same dis-
ease, especially in e¢hildren. The same method has been repeatedly
indorsed by Shanasy.? Frank, Niles” and, rvecently, by Bryan.

1 Stebhing: International Dental Journal, 1891, Mo, 10.
2 Bhanasy: Dental Cosmos, 1898, p. 876,

3 Niles: L'Odontologie, 1900, Mo, B

4 Bryan: Dental Review, 1903, No, 7.



196 PHARMACO-THERAPEUTICH,

some prachitioners have even gone so far as to speak of “restoring
the softened dentin” by employing silver nitrate in substanee, in
concentrated solution, or in the form of filling materials. The
early application of silver nitrate on thosge peculiar denuded tooth
surfaces known as erosion 18 alzo much lauded. Shanasy, Con-
rad, Preiswerck, and others have strongly favored such treatment.
As a means of destroying the dental pulp, it has been employed
in the very early days of conservative dentistry, even many vears

before Spooner introduced arsenie for this purpose (1836). On

#

FIGURE 16.

Action of Silver Nitrate on Dentinal Fibrils. (After Szaba.)

account of its self-limited aection, it readily gave way to the
promptly acting arsenic. DBethel® advocated the ecataphorie appli-
cation of silver nitrate for the sterilization of infected root canals.
The many disadvantages of this treatment prevented its genera!
aceeptance by the profession. As a means of relieving the hyper-
sensitiveness of dentin it is much praised by some practitioners,
while others claim that it i= very uncertain in its action. The
black diseoloration prohibits its use for such purposes on the an-

1 Bethel: Ohio Dental Journal, 1888, No, 8.






























































































































































































































































































































302 PHARMACO-THERAPEUTICS,

bell or gas tank must be accurately balanced so as to give an even

pressure to the gas. Most of the modern apparatus for N.O
anesthesia have discarded the tank ; thev carrv the soft rubber bag
[ s =

as a pressure chamber for the liberated gas. From the hag the gas
h: .

passes directly into the inhaler, or, if it is administered in con-

Ficure 24,

Nitrous Oxid Gasometer,

junetion with oxygen, through a mixing chamber. The modern
gas tanks are usually of a portable nature, and the many different
makes leave a wide choice for suitable selection of the proper ap-
paratus. In England the Hewitt outfit and the Lennox-Coleman
combination outfit are preferred by the profession. In purchasing









GENERAL ANESTHETICS. 2056

of the stand, or complete portable apparatus, arranged in con-
venient surgeon’s bags, may now be obtained. It is quite unneces-
sary, for our present consideration, to enter into a detailed deserip-
tion of the working methods of the various apparatus. A clear con-
ception of their construction is readily obtained by examining the
accompanying illustrations of the more generally used outfits.

The gas iz conveyed to the respiratory apparatuz by various

Froure 22,

Surgeon's Portable Nitrous Oxid Apparatus,

forms of inhalers, known as a face piece when covering the
mouth and the nose, as a mouth piece when inserted between the
lips, and as a nasal inhaler when held before the nose or inszerted
into the nostrils. Again, it is a matter of choice of the operator
which inhaler is best suited for his purpose. The ordinary face
piece is usually made of soft rubber, with a plain rim or an in-
flatable cushion. Recently celluloid face hoods, supplied with an
inflatable rim, have become great fayorites. The Ash or the S. 8.









olla PHARMACO-THERAPEUTICS,

meths: 35:

Teter Combination Gas Stand. For the administration of nitrous oxid and oxygen, and pro-
vided with chloroform or ether attachment.












312 PHARMACO-THERAPEUTICS,

color, and will quickly pass off when the proportion of OXygen
is reduced.” (Hewitt.)?

It is quite difficult to state the exact amount of oxygen which can
be safely mixed with nitrous oxid without {1ie-;turhiny_£ the complete
narcosis; the individuality of the patient is the correct guide. An
average of 5 to 9 percent of oxygen is found sufficient for carrying

Ficure 40,

Brown Aneathetizer. A nitrous oxid and oxygen combination utfit

on a prolonged anesthetization for an hour or more. Disagreeable
side or after effects are rarely met in this mixed form of anesthesia,
and, relatively speaking, the N,O4O mixture is by far the safest
of all known anestheties.

1 Hewitt: The Admintsiration of Nitrous Oxid and Oxygen for Dental Operations, 1897,
































































































































































































































































































































































































440 PHYSICAL THERAPEUTICS.

hardens. For dental purposes, Mayrhofer advises the follow-
ing modified formula:

Spermgeet .. o0 R R U Bl P,
Oil of sesame ...... e e g R |3 g
Todoform. omdae e Sl st et 10 parts.

This combination produces a more durable filling, as it is of a
harder consistency than the original formula. The iodoform odor
15 extremely disagreeable, and even nauseating, to some patients.
By substituting an odorless iodin compound—as europhen, vio-

Ficure &7.

Bone Plombe in Position. An x-ray picture of a fistula filled with bone plombe leading from
a lower incizsor through the body of the mandible to the chin.

form, aristol, ete.—this objection is readily overcome without
materially lessening the antiseptic qualities of the filling. The
ready-made filling is kept in small well-stoppered hottles, test
tubes, or collapsible tubes. By placing the bottle or tube in a
container filled with hot water, it is heated to the point of liquefac-
tion, stirred, and is then ready for use.

Recently Rudolph Beck® has deseribed a similar filling which

1 Rudolph Beck: Dental Review, 1808, No., 1.



































































































TECHNIQUE OF THE INJECTION. 473

part, while in the molar regions the external and internal ob-
lique lines materially increase the thickness of this bone. Fluids
injected into the periosteum covering the alveolar Process pene-
trate the bone by diffusion, as Dzierzawsky' has experimentally
shown by employing methylen blue injeetions, but this ilill'-
fusion oeeurs only when the injected fluid is held under a certain

pressure by the overlying tissues. Penetration through this bone

FIGURE B4.

Cross Bections of a Right Lower Jaw. They show the mesial surfaces of the teeth and their
relation to the bone structure. (Loos.)

can not be expected from an injection into a loose mucosa, from
which the fluid is, sponge like, absorbed. This factor explains
the failure of the infiltration method of Schleich when applied
about the alveolar process.

The nerve supply of the anterior surface of the maxilla, in-
cluding the teeth and gum tissue, is received from branches of the

| Dirierzawaky: Soc Braun, Die Lokalandisthesie, 1004,
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second division of the fifth nerve. known as the superior maxil-
lary. The nerve divides into the posterior, middle, and anterior
superior dental branches. The posterior branch supplies the
molar teeth, the gums, and adjacent bueeal mucosa. while smaller
branches terminate in the canine fossa: the middle branch passes
along the outer wall of the maxillary sinus, supplying the bicus-
pid teeth; and the anterior branch, the larsest. passes through
a canal elose to the infra-orbital foramen over the anterior wall
of the maxillary sinus, and distributes its filaments to the ineisor

Fioure 865,

Horizontal Section Through the Alveolar Process of the Lower Jaw. (Loos.)

and cuspid teeth. All the branches communicate with each other
about the alveolar process.

The hard palate, the periosteum, and the palatine gum tissue
receive their innervation from the anterior palatine nerve from
Meckel’'s ganglion, which enters through the posterior palatine
foramen and the accessory palatine canals, passing forward in a
groove and joining anteriorly with the naso-palatine nerve as it
emerges from the anterior palatine foramina of Searpa.

The mandible receives its nerve supply from the largest of


















A=t LOCAL ANESTHESIA.

thetization of a single-rooted tooth, one tablet of the novoeain-
suprarenin compound is sufficient; and for the molars, one and.
according to conditions, two tablets may be required. The quan-
tity of novocain to be injected at one sitting should be limited
to three tablets (one grain).

[t should be borne in mind that the absorption of fluids in-
jected into the gum tissue is more quickly accomplished than in
most other tizsues of the body.

The 1njection into inflamed tissue, into an abscess, and into

FicUrRE 91,

FPosition of Needle for Injecting About an Upper Third Molar.

phlegmonous infiltration about the teeth is to be avoided. The
injection into engorged tissue is very painful; the dilated vessels
quickly absorb eocain without producing a complete anesthesia,
and general poisoning may be the result. In purulent condi-
tions the injection i1s decidedly dangerous, as it forees the in-
fection bevond the line of demarcation. If the abscess presents
a definite outline, the injection has to be made into the sound
tissue surrounding the focus of infiltration. If a tooth is affected
with acute diffuse or purulent pericementitis, a distal and a mesial
injection usually produce successful anesthesia by blocking the







































TECHNIQUE OF THE INJECTION. 493

attempt to force fluids by high pressure through sound living
dentin into a pulp will result in failure. Walkhoff has tried to
force colored solutions into freshly extracted teeth by applying
six atmospheres pressure for half an hour without success. If a
cocain solution is held in close contact with the protoplasmic
fibers of the dentin, the absorption of cocain takes place in ac-
cordance with the laws of osmosis. The imbibition of the anes-

Ficure 96,

An Aqueous Solution of Eosin Forced Through Dentin with a Jewett-Willeox Syringe.
Time, one and one-half minutes. The pulp is stained. (Miller.)

thetic is enhanced by employing a physiologic salt solution as a
vehicle. Living protoplasm, however, reacts unfavorably against
the ready absorption of substances by osmosis for two reasons:
First, as Graham has shown, the albumin molecule is relatively
large and not easily diffusible, and, second, as an integral part
of its life it possesses “vital” resistance toward foreign bodies.





































































516 APPENDIX.

current is concerned. Iuyt advises the primary current and
Schrider uses the secondary eurrent of the faradic battery, while
Hafner advocates the reduced direct current. The alternating
current can not be used for such purposes. All investigators, how-
ever, obtained precisely the same results. To judge from the
various publications on the subjeet, coupled with our observations
in the use of this method, the primary and secondary combined

Ficure 102.

Typical Small Faradic Battery, with Induction Coil and Core Shield, The battery shows the
hand electrode and the dental electrode connected with the combined current.

faradic eurrent is best suited for this work on account of the
simplicity of the apparatus and the easy manuer in which this
current can be regulated.

Tue Faravic CURRENT AND Irs Accrssories.—The faradic bat-
tery delivers an easily controlled current of minute quantity.
Two forms of induction coils, in connection with the battery, are
in general use for this purpose—the induction coil with a core
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