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194 PHARMACO-THERAPEUTICS,

the pure powdered state. The applications were repeated in some
cases up to twenty-five times. In due time the teeth were ex-
tracted.  After decalcifying and fixing, microscopic sections 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 debris 15 '."lil..:_l:lllé:ltl'll alburmin, ]Iil['ll'!'Eil. ene., ['I’-:-E[][Iltl_:!_i' Fromm
the action of the silver nitrate, which, on exposure to light, assumes

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

FIGURE 14.

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

checks the further action of silver nitrate. The penetration of
the silver salts into the diseased dentin is limited to about */,, of
an 1nch; 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 comes in direct contact with
the silver salt is destroved by eoagulation, changing the semi-
liquid protoplasmic contents of the tubules into a solid mass of
silver-albumin, which, on exposure to light, becomes black and
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insoluble. Beyond this line of demareation the dentinal fibrils
are not altered, but preserve their normal appearance. The action
of silver nitrate on an albumin solution in vitre produces a dense
silver-albumin, which in every respect corresponds microscopically
to the :Llnrn' t]l_‘:-'t']'ﬂj['wl llri'i't'i]rihlh':] contents of the rli'llﬁ!m] ll.l]:ll.i][":-'.
From the foregoing facts we are forced fo conclude that silver
nitrate possesses a comparatively limited power of penetration into
dentin : it does not act deeply enough to endanger the vitality of

FIGURE 15.

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

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

Within recent 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 children. The same method has been repeatedly
mdorsed by Shanasy,® Frank, Niles? and, recently, by Bryan.*

1 8tebbing: International Dental Journal, 1891, Ne. 10,
2 Bhannsy: Dental Cosmos, 1808, p. 876,

4 Niles: L'Odontologie, 1000, No, 8.

4 Bryan: Dental Review, 1903, No, 7.
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some practitioners have even gone so far as to speak of “restoring
the softened dentin” by emploving silver nitrate in substance. in
concentrated solution, or in the form of filling materials. The
early ;|p|+]it~;|zinl| of silver nitrate on those peculiar denuded tooth
surfaces known as erosion is also much lauded. Shanasy, Con-
rad, Preiswerck, and others have strongly favored such treatment.
As a means of destroving the dental pulp, it has been emploved
in the very early days of conservative dentistry, even many vears
before Spooner introduced arsenic for this purpose (1836). On

FiGURE 16.

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

account of its self-limited action, it readily gave way to the
promptly acting arsenic. Bethel' advocated the cataphorie appli-
ation of silver nitrate for the sterilization of infected root canals.
The many disadvantages of this treatment prevented its genera!
acceptance by the profession. As a means of relieving the hyper-
sensitiveness of dentin it is much praised by some practitioners,
while others elaim that it is very unecertain in its action. The
black discoloration prohibits its use for such purposes on the an-

1 Bethel: Ohio Dental Journal, 1866, No. 9.
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terior teeth. For the cauterization of aphthous growths in the
oral cavity, the destruction of hypertrophic gum tissue and sinall
fumors, and for similar purposes, it is frequently recommended.
As a stimulating astringent and antiseptic, applied in various dilu
tions for the treatment of suppurative processes of the antrum
and for so-called “dry sockets,” it deserves praise. Cravens lauds
it as the ideal medicinal application in the treatment of pyorrhea.

Careful clinical observations have unquestionably proved that
the thorough impregnation of a carious defect with silver nitrate

Ficure 17.

Action of Silver Nitrate on Living Dentin, Cervieal cavity., {(After Szabo.)

checks the further progress of this disease. Preiswerck® explains
this phenomenon as follows: The favorable action of argentic
nitrate on the course of earies may be explained by the insoluble
eombinations which it forms with the organic tooth substance,
and thus withdrawing the nourishment from the bacteria. We
may assume that the chemie process consists in the coagulation
of the albumin and the formation of the albuminate of silver oxid.
Furthermore, since the animal tissues always contain sodium
chlorid, a chemic change occurs, in which the nitric acid of the

I Preiswerck: Atlas and Text Book of Dentistry, 1906, p. 219,
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302 PHARMACO-THERAPEUTICS.
bell or gas tank must be aceurately balanced so as to.give an even

pressure to the gas. Most of the modern apparatus for N.O
anesthesia have discarded the tank ; they carry the soft rubber bag
as a pressure chamber for the liberated gas. From the bag the s

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

Ficurg 20.

Mitrous Oxid Gasometer.

junction 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 IHewitt outfit and the Lennox-Coleman
combination outfit are preferred by the profession. In purchasing
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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 descrip-
tion .:}f' the working methods of the various apparatus. A clear con-
ception of their eonstruction is readily obtained by examining the
accompanying illustrations of the more generally used outfits.

The gas is conveyed to the respiratory apparatus by various
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Ficure 32,

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 inserted
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
mflatable rim, have become great favorites. The Ash or the 8. &
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Universal Gas Stand. A combination of nitrous oxid and oxygen evlinders, gas bags, gauge
plate and mixing chamber.
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Fioure 36.

Teter Combination Gas Stand. For the administration of nitrous oxid and oxygen, and pro-
vided with ehloroform or ether attachment.
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color, and will quickly pass off when the proportion of oxygen
1s reduced.” (Hewitt.)?

It is quite difficult to state the exact amount of oxygen which can
be safely mixed with nitrous oxid without disturbing the complete
narcosls; 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 Anesthetizer. A nitrous oxid and oxygen combination utfit.

on a prolonged anesthetization for an hour or more. Disagreeable
side or after effects ave rarely met in this mixed form of anesthesia,
and, relatively speaking, the N,O40O mixture is by far the safest
of all known anestheties.

1 Hewitt: The Administration of Nitrous Oxid and Oxygen for Dental Operations, 1857,
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STOMACHICS AND DIGESTIVES. 349

Orexin Hydrochlorid. Tt is a yellowish-white crystalline pow-
der, soluble in 15 parts of water, with a bitter taste. It is prin-
cipally administered in the form of a powder or as tablets as an
appetizer and an antiemetic. Average dose, 5 grains (0.3 Gm.).

Pepsix ; Pepsinun, U. S. P., B, P.; Pepsing, F.; Persin, G.

It is a proteolytic ferment obtained from the glandular layers
of the fresh stomach of the healthy hog, and capable of digesting
not less than 3,000 times its own weight of freshly coagulated
albumin. Tt is a white or cream-colored amorphous powder, or
thin, yellowish, translucent scales, free from any offensive odor,
and having a slightly acid or saline taste. Tt iz soluble in about
o0 parts of water, and its solubility is inereased if the water is
slightly acidulated with hydrochloric acid. Pepsin is usually
administered during or after meals.

AveraGe Dosp.—4 grains (0.25 Gm.).

Papain,; Papayotin; Papoid; Vegetable Pepsin. Tt is the con-
centrated, active principle of the juice of the fruit and leaves of
the papaw, Carica papaya. Tt is a whitish hygroscopie powder,
soluble in water and glycerin, and is used as a substitute for pepsin.
Average dose, 4 grains (0.25 Gm.).

Pepsin and its substitute, papain, have been advocated as a
means of digesting the dead dental pulp. Oakley Coles, Arkivy,
and Marlan have recommended it for such purposes; it is rarely

employed at present.

PaxcreaTin; PancreaTinum, U, S. P.: Pancréarine Mepicr-
NALE, F.; PANCREATIN, G.

It is a mixture of enzymes which exist in the pancreas of warm-
blooded animals, and is usually obtained from the fresh pancreas
of the pig. Tt forms a yellowish or grayish-white amorphous pow-
E:'ler, having a faint odor and a meat-like taste. Tt is slowly soluble
in water, but insoluble in alcohol. Tt is given in powder, or in
very weak acid or alkaline solution; it should never he given in

~combination with pepsin.  Pancreatin digests albuminoids and

converts starch into sugar, dextrin, or maltose.
Averace Dose.—T7'/, grains (0.05 Gm. ).
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TECHNIQUE OF THE INJECTION. 473

]1;1]'[. ‘n‘-hiln‘ in the molar !'1'_51'”“-; the external and mternal 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 injections, but this daf
fusion occeurs only when the injected fluid 1s held under a certain

pressure by the overlying tissues. Penetration through this bone

FicureE B4.

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

can not be expected from an injeetion 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 peceived from branches of the

| Dzierzawsky: See Braun, Die Lokalaniisthesie, 1904.
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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 emaller
branches terminate in the canine fosza: the middle branch PASSES
along the outer wall of the maxillary sinus, supplying the bicus-
pid teeth; and the anterior branch, the largest, passes through
a canal close to the infra-orbital foramen over the anterior wall
of the maxillary sinus, and distributes its filaments to the ineisor

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 Scarpa.

The mandible receives_its nerve supply from the largest of
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11_”“. No wheal should be raised by the fluid, as that would 11)-
dicate superficial infiltration and consequently failure of {he
anesthetic.

As the 1ii||1[11 I‘[*tlLJ[]'i_‘h a definite ]t*tl_{_{i]] of time to pass 1}|J'HIJ;_-|1
the bone lamina and to reach the nerves of the peridental mem-
brane and the pulp, from five to ten minutes should he allowed
before the extraction is started. The length of time depends an
the density of the surrounding structure of the tooth. The prog-
ress of the anesthesia may be tested with a fine-pointed probe,
and its completeness indicates the time when the exiraetion
should be started.

FIGURE 80,

Position of Needle for Injecting About a Lower Incisor.

The upper eight anterior teeth usually require a labial injee-
tion only, while the molars require both a bueecal and a palatine
injection, using a slightly curved needle for this purpese. Buc
cally the injection is made midway between the mesial and dis-
tal root, and on the palatine side over the palatine root.

The lower eight anterior teeth are comparatively easily reached
by the injection. The straight needle is inserted near the apex
of the tooth, the syringe is held in a more horizontal position, and
the injection proceeds now as outlined above.

The lower molars require a buccal and lingual injection. The
curved needle is inserted midway between the roots, the gum mar=
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gin, and the apices. The external and internal oblique lines ma-
terially hinder the ready penetration of the injected fluid, and
therefore ample time should be allowed for its absorption.

For anatomical reasons the lower third molar presents the
greatest obstacle to a successful injection, but may be fairly well
accomplished by using a curved needle. The peridental, the
intraosseous, or the mandibular injection, according to ecirenm-
stances, as outlined below, are, however, greatly to be preferred
for this tooth.

FIGURE .

Position of Needle for Injecting About an Upper First and Second Molar.,

If two or more adjacent teeth are to be removed, the injection
by means of infiltrating the area near the gum fold directly over
the apices of the teeth is to be preferred. It is advisable to use
a half-inch needle for this purpose, holding the syringe in a
horizontal position, so as to reach a larger field with a single in-
jection. If all the teeth of one jaw are to be removed at one sit-
ting, from two to four injections, using two or three tablets dis-
solved in from ftwo to five cubic centimeters of water, may be
necessary, according to eircumstances; for the complete anes-
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thefization of a .='i|:|,;_-h--|'-|uu-|[ tooth, one tablet of the novoealn-
suprarenin compound 1s suflicient; and for the molars, one and,
according to conditions, two tablets may be required. The quan-
[55_\.' of novecain to be i!l_ie‘['l[-il at one :-i11']1|_,l_l, should be limited
to three tablets (one grain).

[t should be borne 1n mind that the absorption of fluids in-
jected into the gum tissue is more quickly accomplished than in
most other tissues of the body.

The injection into inflamed tissue, into an abscess, and 1nto

Ficure 91

Position of Needle for Injecting About an Upper Thind Molar.

phlegmonous infiltration about the teeth is to be avoided. The
injection into engorged tissue is very painful; the dilated vessels
quickly absorb cocain without producing a complete anesthesia,
and general poisoning may be the result. In purulent condi-
tions the injection iz decidedly dangerous, as it forces the in-
fection bhevond the line of demarcation. If the abscess presents
a definite outline, the injection has to be made into the sound
tissue surrounding the foeus 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
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attempt to force fluids by high pressure through sound hving
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, I a
cocain solution is held in close contact with the- protoplasmic
fibers of the dentin, the absorption of cocain takes place 1n ac-
cordance with the laws of osmosis. The imbibition of the anes-

Ficure 9.

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

thetic is enhanced by employing a physiologie 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.






























































































































































































































































































































