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EXTRACTION OF THE TEMPORARY TEETH 13

Gemination of two or more teeth may exist, usually
between a lateral and a canine or a lateral and a central.

NOTE.—Gemination, which is more common in the deci-
duous than in the permanent dentition, is the fusion together
of two or more teeth. There are two forms, the physiological
or true and the pathological or false. The former takes place
during development, and fusion occurs between all the tissues
of the several teeth, whilst there is only one pulp chamber for
all the teeth united. This is the form which 1s usually seen in
connection with the temporary teeth. The latter is due to
disease and the cementum only of the tissues is fused. It occurs
chiefly in connection with the permanent teeth.

Fic. 3. Fic. 4.

Figs. 3 and 4 show cross-sections just below the cervical margins through
geminated central and lateral incisors. Fig. 3 is the pathelogical variety,
where the cementum only is joined and there is a pulp chamber for each
tooth. Fig. 4 shows the phyriological variety, where all the tissues are
joined and there is one pulp chamber only.

Extractrion oF TEMPORARY TEETH.

Temporary teeth should not be extracted until the
second permanent molar has erupted, except under the
following conditions: —

(1) 1If the permanents are erupting abnormally.

(i1) If the temporary is abscessed.

(iii) If the roots of the temporaries are ulcerating
through the gum.

(iv) In most cases where deciduous teeth are
retained beyond the normal period. Should
these retained teeth, however, be firm,
healthy, useful in mastication, and not
causing any disturbance, they may be left
alone.

(v) Teeth causing enlarged glands.



























I8 DENTAL SURGERY AND PATHOLOGY

fevers and other disorders, so also are they and the
deciduous teeth affected, before birth, by a disturbance in
the general health of the parent, thereby depriving them
of their proper nourishment.

Parents and guardians realize that a child’s bodily
health is just as important as its mental development, but
all do not appreciate the fact that the former can often
be seriously affected by inattention to the mouth and
teeth, which from birth should receive constant attention.
The adoption of such a course may and does necessarily
involve an increased amount of care, but surely the result,
namely, a child with a healthy body and a sound mind,
is worth all the added labour and anxiety.

Present civilization, the desire to be relieved of
responsibility and, therefore, of motherhood, love of
pleasure, &c., are all tending to race deterioration.
Many women dispense with the natural feeding of their
offspring and its attendant cares and ties. The mother
who is healthy and capable of suckling her child and yet
refuses to do so, is not only unmotherly, and therefore
unnatural, but may be the means of creating an unhealthy
and weakly being unpossessed of the power of resisting
to any extent the attacks of disease germs. Even in
healthy bodies and mouths, pathogenic or disease-produc-
ing germs are existent in great numbers; but they fail
to produce their specific affections except under certain
conditions, when the vitality of the organ which they
attack is lowered.

It behoves every mother, therefore, to do all that she
possibly can to ensure a healthy child sufficiently strong
to resist these attacks, and in most cases this can best be
thoroughly effected by natural feeding.

Of course cases occur when either through weakness
of the mother or the child, or both, or from some unfore-
seen cause, artificial feeding has to be resorted to: but









THE CARE OF THE DECIDUOUS TEETH 19

whatever means are adopted, it is wise to keep the child’s
mouth clean and healthy by sponging daily with boracic
lotion or borax mixed with honey or glycerine. This is
a preventive of thrush (parasitic stomatitis), which is so
prevalent among artificially fed babies through the
agency of feeding-bottles, the tubes, &e., of which have
not been rendered thoroughly aseptic. It is probably

Fie. §.

FIG! 6!
The Long Tube Bottle.

unnecessary for the author to suggest that should it be
found impossible to feed a child naturally, Allen and
Hanbury’'s bottles (fig. 5), which are so readily cleansed
and sterilized, should be used for the administration of
artificial foods, and not the long-tube bottles (fig. 6),
which are cleansed with difhculty.

[t should be impressed upon mothers that in the first
few years of life the greatest and most active develop-
ment of the various tissues and organs is proceeding.
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Improper feeding, therefore, can readily produce dis-
astrous results to the teeth.

Neither dummy-teats, nor teething powders, such as
Steedman’s or Stedman’s, which contain mercury, should
be allowed, as the former produce abnormality of the
 jaws, and the latter affect adversely the structure of the
teeth.

Three important conditions for the prevention of
caries are:—

(1) Suitable diet.

(2) Good hygiene.

(3) Healthy environment.

(1) Switable Diet.—In connection with this J. Sim
Wallace believes that diet is the most important con-
sideration in the prevention of caries. He states that the
diet to be suitable should leave the mouth physiologically
clean and healthy. He finds that highly refined carbo-
hydrate foods lodge unduly in the crevices and depressions
of the teeth, whilst foods of a fibrillar or fibrous character
have not so great a tendency to do this, but stimulate
efficient mastication and probably prevent the undue
lodgment of bacteria and mixed foods which cause acid
fermentation and caries. He lays down four rules of diet
to be observed, viz. \—

(i) During the first 2} years of life all starchy or
sugary food (except milk) should be given in a firm or
fibrous form, so as to stimulate mastication and insaliva-
tion, and promote the healthy growth of the jaws and
the regular arrangement of the teeth.

(ii) After the age of 2} years children should always
have a considerable amount of the farinaceous food in
a form which will stimulate a pleasurable amount of
efficient mastication.

(iii) Three meals daily is to be preferred to any
oreater number.
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before going to bed at night, after which no more food
should be taken until the morning, and on rising in the
morning.

Children should be taught how to use the brush;
brushing not only from side to side, but also with a
rotary upward and downward movement. Brushing
merely from side to side will cleanse the prominent por-
tions only, of the teeth, leaving the interstices uncleansed.
With the upper teeth the brush should be held. with the
bristles directed obliquely downwards, and with the lower
with the bristles directed obliquely upwards towards the
crowns, in order to cleanse as far as possible the inter-

Fic. 8.

Fic. 9.

spaces. The posterior surfaces should be rendered clean
by means of a tooth-brush, the handle of which is bent
at a convenient angle for the purpose. Brushing, how-
ever, is not all that is desirable, and this alone will not
free the approximal surfaces from the débris of food, &c.
This must be removed either with the aid of floss silk
or, better still, a quill tooth-pick. Many children, and
even adults, brush the teeth simply with the idea of
rendering the visible surfaces clean, and do not think of
the particles of food remaining between, which eventually
putrify and create disease and decay.

After the age of 3 some form of tooth-soap or
powder can be used and is necessary for thorough
cleanliness, and in the opinion of the author a saponaceous
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is not the only treatment necessary. Parents should be
impressed with the desirability of periodical visits to the
dentist being made every three months for a thorough
examination—scaling, cleaning, polishing, and, if neces-
sary, the filling of any cavities present, or, if judicious,
the extraction of abscessed teeth, teeth ulcerating through
the gum, or teeth which are producing crowding or other
abnormality.

The periodical scaling of the teeth is most important.
The deposits of tartar start at and under the gum
margins, and give rise to slight but imperceptible inflam-
mation. The deposits continue. and should they be
allowed to remain, the irritation and inflammation in-
crease, and absorption and suppuration may result.

(3) Healthy Environment.—Healthy exercise and
fresh air in combination with the systematic attention to
the mouth and teeth are also important to health,
upon which the perfect structure of the teeth depends.
It is also of importance that children should be taught
to breathe correctly—wiz., through the nose—and any
obstruction which prevents this, such as adenoids, tonsils,
&c., should be removed, as breathing through the mouth
produces crowded arches, and thus caries.

Colyer and others state that a diagnostic sign of
mouth-breathing is marginal gingivitis limited to the
incisor teeth,

TaE DEcipvovUs TEETH IN THE ORDER IN WHICH THEY ARE
SUSCEPTIBLE TO (CARIES ARE:—

Approximal surfaces of upper incisors and upper and
lower molars.

Crown fissures of molars and upper canines,

Lower incisors.

The etiology, symptoms, and pathology of caries of
the deciduous teethh are the same as in the permanents
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which are too sensitive to prepare properly, two fillings
may be joined together for support without harm.

Should an exposure of the pulp have occurred pure
carbolic acid, silver nitrate, or arsenic trioxide, mayv be
used to devitalize it.

NOTE.—In applying arsenic to a temporary tooth it is wise
to use Ash's or S. 5. White's fibre preparation with a little oil
of cloves and allow the dressing to remain not longer than from
twelve to twenty-four hours, on account of the open nature of

the _End‘ ﬂf_the root. The dose of arsenic trioxide for local
application in deciduous teeth is 1/30 gr.

After death of the pulp remove the coronal portion
only, and do not attempt root-filling. Fill with a suitable
filling material.

Colyer advocates the extraction of all septic de-
ciduous teeth, and all deciduous teeth in which the pulps
are exposed, except the second molars, in children
under 6. The author of these notes is quite in agreement
with the radical treatment of hopelessly septic deciduous
teeth, but prefers, if possible, to save those suffering only
from exposed pulps. The different teeth have different
functions, and the loss of any one of them destroys to
some extent their organization and the proper prepara-
tion of food prior to digestion. The extraction of the
deciduous molars, also, allows the six-year molars to
move forward, and eventually produces crowding.
Colyer believes that there is little, if any, forward move-
ment due to the extraction of the temporary molars.

Whether this is so or not, it seems preferable to save
the temporary teeth as long as possible, up to the time
when they should be naturally removed, if it can be done
without causing the child any great distress or incon-
venience.
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ferential notches at their tips (hg. 13).
This abnormality of the canine is not
really typical of syphilis. A similar appear-
ance may be seen in connection with
canines affected by exanthemata (see hig.
17), and is due to intermittent calcifica-
tion.

FiG. 13. Fi1G. 14.

The pre-molars are rarely affected, and the
molars are dome-shaped (fig. 14).

The teeth generally are small, spaced,
dusky and opaque. Jonathan Hutchin-
son, who hrst called attention to the
peculiar effects of inherited syphilis upon
the permanent teeth, and to which
affected teeth, therefore, the term
Hutchinsonian teeth has been applied,
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(d) In position.—
Causes: (i) Local. (ii) General.
(1) Local:
Undue retention of the deciduous teeth,
especially the upper incisors, causing the

Fi6. 15.—Hypoplastic Fic. 16.—Hypoplastic Fi6. 17. —Hypoplastic
molar. incisor. canine.

F1G. 18. —Hypoplastic maxillary incisors, canines, and first molars.

(From Colyer’s ** Dental Surgery and Pathology,” by permission of
Messrs. Longmans, Green and Co., the gublishers.)

permanent incisors to erupt in front of
them.

Presence of supernumerary teeth.

Too early extraction of the deciduous
teeth, especially the second molar (allow-
ing the first permanent molar to move
forward), and the canine (allowing the
first pre-molar to do likewise).
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exist on living tissue. They act as indirect causes of
disease by entering the system through a wound, &c.,
and producing poisonous substances which are absorbed
and give rise to ptomaine fever, septic intoxication, or
septicemia. They themselves, however, cannot pene-
trate the tissues nor enter the circulation. If by
any chance they get into the blood they are quickly
killed).

(b) Parasitic. (These reside in living tissue, upon
which only some can exist (obligatory). Others can exist
upon either dead or living tissue (facultative), and are
nearly all disease-producing forms of bacteria).

The parasitic may be divided up according to their
relations to disease into

(1) Non-pathogenic.

(i1) Pathogenic. These can enter the tissues and the
blood, and produce disease directlv. They may occur in
the mouths of persons not suffering from the specific
affections which they produce, and are then called, by
Hueppe, e@co-parasites.

Other varieties of bacteria are:—

Chromogenic—producing pigment.

Zymogenic—causing fermentation,

Aerogenic—producing gas.

Saprogenic—endowed with intense putrefactive pro-
perties.

The thermal death point of most bacteria is between
65° C. and 70° C. for half an hour. Extreme cold does
not seem to destroy them. The temperature most
favourable to their growth is about 37° C., and is known
as the optimum temperature,

Most bacteria dislike sunshine, but the following are
essential to their growth:—

(i) A certain amount of heat.
(ii) Moisture.
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(11)) The poisonous products of bacteria staying
the development of other organisms.

(111) The destruction of bacteria by leucocytes.

(iv) The destruction of bacteria by the chemical
constituents of the blood serum. In the
blood bactericidal substances (antibodics) are
formed, and these render inert the toxins
produced by bacteria.

Passive acquired immunity is obtained artificially by
injecting into one animal the serum obtained from another
animal possessed of active acquired immunity,

For the lists of mouth bacteria which follow the
author is indebted, to a great extent, to Mr. Kenneth
Geoadby’s works on bacteriology.

The following pathogenic bacteria may be found in

the mouth: —

Streptococcus brevis.—This is the least pathogenic
of all the cocci, and is found in all mouths,
healthy or unhealthy.

Streptococcus pvogenes (longus).

Streptococcus facalis ]These are the pathogenic

Streptococcus ngiasusj streptococci most frequently
found in the mouth.

Staphylococcus aurews.—This is usually the most
pathogenic of the staphylococci mentioned here,
and is not often found in the mouth.

Staphylococcus albus.—This is more frequently found
in the mouth than is the §. aureus.

Staphvlococcus citreus.—Is very common in the air,
but is not often found in the mouth.

Staphylococcus granulatis citreus, of Freund.—This
is very often present in the pus of the mouth.

Punewmococcus or Streptococcus pneumoniz.—This
is sometimes found in healthy mouths.
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BACTERIA WHICH LIQUEFY DENTINE (DECALCIFIED).

None isolated as yet. Deep layers of carious dentine.

Bacillus mesentericus ruber (vulgatus),
of Gizen

Bacillus mesentericus vulgatus

Bacillus mesentericus fuscus

Bacillus septus (Bacillus furvis) |>

Bacillus liquefaciens flourescens

Bacillus subtilis

Bacillus maximus buccalis (Goadby)

Bacillus plexiformis (Goadby)

Proteus zenkeri

Superficial layers
of carious
dentine.

STERILIZATION.

In surgical operations on the mouth and teeth, it is
of the utmost importance that absolute cleanliness should
be ensured, not only of the instruments and the hands
of the operator, but also of the mouth and teeth of the
patient. The dentist should thoroughly wash and scrub
his hands with hot water and an antiseptic soap, taking
care that the nails are thoroughly cleansed, and this
should be carried out before the patient.

The mouth and teeth of the patient should then be
thoroughly cleansed, scaled, and washed with a good
antiseptic mouth-wash before any other operation is
begun. All instruments, such as lances, forceps, ex-
cavators, chisels, scalers, clamps, &c., &c., should be
sterilized by boiling in water containing a few grains of
bicarbonate of soda (1 dr. to a quart of H,0), the latter
preventing rusting. Burs and drills can be dipped in
alcohol, and then passed quickly through a flame, but a
better method, and one which does not dull the edges, is
to brush them with soap and water, dip them in boiling
water, and then place them in a vessel containing alcohol.






























































































MICROSCOPICAL APPEARANCES OF CARIOUS TOOTH TISSUE 65

Newmann, or casts of enlarged fibrils. Wedl is not in
agreement with the view that they are pieces of consoli-
dated fibrils, whilst Miller believes that they are calcified
fibrils.

The rows of shining granules are probably due to the
breaking down of the rod-shaped fragments.  Miller
leans towards this view, and thinks that as they are found
in caries in pulpless as well as living teeth, they are not

‘FIG. 37. F1c. 38. Fic. 39.
Micrococel in a Bacilli in a tube Mixed infection
tube in carious in carious dentine. of a tube in carious

dentine. dentine.

i
mﬂhl
\ N\ l

F1G. 40.—A, Carious enamel ; B, translucent zone in dentine.

lime salts thrown out from the pulp. Magitot, however,
thought them lime formations excreted from the odonto-
blasts to resist advancing disease. [Wedl and Black have
described them as fat globules, whilst Baume disproved
this view by showing that they do not disappear when
treated with sulphuric ether.

5
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Another microscopical appearance in the dentine of
a tooth attacked by caries is the transiucent zome (fig.
40). This is seen in the dentine of a carious tooth,
between the pulp and the caries, and is best marked when
the enamel only is affected. The zone is conical in shape,
with the apex directed towards the pulp, and on either
side is bounded by an opaque line.

In normal dentine the opacity is due to the different
refractive indices of the matrix and the contents of the
tubes, and this translucency is produced through the
equalization of these refractive indices.

This equalization may be due to:—

(i) Calcification of the contents of the tubes
(Sir John T omes, Magitot, Miller of Berlin),
or,

(ii) Decalcification of the matrix (C. §. Tomes,
Wedl, Black, Abbott, F. J. Bennett).

It is more probably due to (i), and the following
points have been raised in support of this contention: —

(@) The diameters of the tubes in the translucent
zone are lessened (Walkhoff).

(&) Irritation of the exposed ends of the dentinal
fibrils causes the formation of secondary or
adventitious dentine at the other end. This
is seen in cases of attrition.

(¢) The amount of inorganic matter in the
translucent zone is not less than in healthy
dentine matrix, in fact, it is 69.5 per cent.
against 68 per cent. (Jeserich).

(d) Decalcified dentine stains readily, whereas
the dentine in the region of the translucent
zone stains with difficulty.

(¢) In the dentine of teeth in which caries has
been produced artificially the zone is absent,













68 DENTAL SURGERY AND PATHOLOGY

ARRESTED Decay (fig. 41).

This condition is occasionally seen, and occurs only
in teeth with living pulps. There is a great loss of tissue
and the dentine exposed is darkly stained and exceedingly
hard. The condition may be found in both deciduous
and permanent teeth. The first permanent molar is the
tooth most often affected, and hypoplasia is usually an

F1G. 41. —Molar showing—A, arrested decay ; B, hypoplasia.

accompanying feature.  Microscopically the dentinal
tubes are seen to end abruptly on the surface and no
micro-organisms are present. It has been stated by some
to be due to dehydration, but as the teeth are constantly
bathed in saliva this is probably not the cause. It is
more probably due to some vital process, as it never takes
place in pulpless teeth.

ArTIFicIAL ProbpucTION OF CARIES.

Miller produced caries artificially by cutting up a
tooth into portions and placing them in a mixture of
saliva, meat, and bread. The mixture was then kept at
a temperature of ¢8° F. and renewed frequently to
prevent putrefaction.

Symptoms of Caries.

(i) Pain.—There may be none, or it may be slight
or severe, depending upon the amount of
tissue involved and the health and tempera-
ment of the person affected. This symptom










SYMPTOMS OF CARIES {Jg

15 due to the exposure of the dentinal fibrils
and nerves, and is increased by the action of
thermal changes, sweets, acids, and instru-
mentation. The pain may often be very
severe in the early stages, due to irritation
of the fibrils and nerve endings, and gradu-
ally disappear as the disease progresses and
the cavity becomes deeper. Mummery has
proved that nerves exist in dentine (fig. 42),

I ER-A
L =
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FiG. 42.— A, enamel ; B, dentine ; C, nerves in dentine; D, a line,
dividing off the pulp from the dentine, for descriptive purposes;
E, a narrow plexus of nerves on the surface of the pulp next to the
dentine ; F, ocdontoblast ; G, the plexus of nerves in the pulp known as
U the plexus of Raschéow,” which is continuous with E.

and this fact accounts for the hypersensi-
tiveness of the tissue, superficially, in many
instances.
(11) Sensation of a cavity.
(111) Lodgment of food.
Treatment.—The treatment for caries may be either
(i) Prophylactic.
(ii) Therapeutic or remedial.
The writer has already dealt with prophylactic treat-
ment in Chapter II, and most of the advice given there















CHAPTER VL

INJURIES TO TEETH DUE TO CAUSES OTHER
THAN CARIES.

Erostox (figs. 43 and 44).

Definition.—A gradual molecular destruction of tooth
substance due to some cause not yet recognized and
universally accepted.

Fi1G. 43. Fi1G. 44.

Fig. 43.—A, eroded labial surfaces of incisors.
Fig. 44.—A, eroded lingual surface of an upper molar.

T heories for cause . —

(i) Electrolytic action (Bridgman, Garretson).
Black has produced, artificially, in sound
human teeth, an appearance like erosion by
the agency of electrolytic action.

(ii) It is due to the imperfect structure of the
enamel, so lowering the power of its resist-
ance to the action of external agents (Bell).
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Again, the writer has had under observation
many erosion cavities which have been
filled with gold, and which have eventually
extended from the edges of the fillings with-
out the slightest sign of caries being present.
Bawme believes that the surface layers of
dentine not covered by gum, enamel, or
cementum, atrophy and fall off, and that the
resulting spaces are polished by friction from
the lips, &c. With relation to this denuda-

F16. 45.—A, enamel. B, cementum. C, uncovered dentine.

tion of enamel and cementum, Chogquet has
shown that in some teeth neither the enamel
overlaps the cementum nor the cementum the
enamel, but that a portion of dentine remains
uncovered (fig. 45).

Hopewell-Smith, in writing of erosion,
states: ‘It is exceedingly probable that
the condition is predisposed to by the de-
nudation of dentine at the necks of teeth by
the thin edges of enamel and cementum
which, as a rule, overlap it, when—in other
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friction. He has also filled erosion cavities
and stopped the use of tooth-brushes and
powders, and yet the cavities have extended,
after a lapse of time, and this without any
appearance of caries or history of friction.

And (x1) Erosion is due to exposure to the action
of acids, which may be derived from the
mucous glands of the cheeks, gums, and
lips.

Kirk believes that the affection is asso-
ciated with gout and rheumatism and that
lactic acid is the active agent when the
disease is general, but that when it is local
the agent 1s acid sodium phosphate or acid
calcium phosphate.

Cook states that mucic acid plays an
important part.

Truman, Black, and Harris believe that

erosion 1s due to some acid solvent.
C. T'omes records cases where the appear-
ance was due to sucking lemons and grapes

B N e e e T e e g ey e e e

=

in such a way as to bring them in contact
with the teeth.

Some of the many arguments raised against the

theory that erosion is due to the action of acids are : —

(a) The surface of an erosion cavity is not soft, but
hard and polished.

(b) The portion of dentine affected does not stain
more deeply than the surrounding dentine,
whereas decalcified dentine stains more deeply.

(¢) Bastyr and Miller state that acids, or in general,
agents which dissolve the calcium salts of the
teeth, can never produce these wedge-shaped
defects. In all such cases only decay at the neck
of the tooth is the result.

5 -









EROSION i

Position of Erosion Cavities.

They occur more often in the upper than in the lower
teeth, usually on the labial or buccal surfaces, and at the
cervical margins. They sometimes occur on the approxi-
mal, and less often on the lingual surfaces. Marshall
states that when they occur in the lower jaw, they are
seen more often in connection with the premolars. In
the upper jaw the incisors are the teeth first attacked.

Description of Cavities.

They are horizontal, often wide, shallow, and saucer-
shaped, sometimes wedge-shaped with the apices directed
towards the pulp, polished, and have white, smooth, and
hard bases. They are usually very sensitive, especially
to thermal changes, sweets, acids, and instrumentation,
and very rarely show signs of discoloration. Secondary
or adventitious dentine is frequently present, formed as
a protective measure from possible exposure of the pulp.

Microscopical Appearances.

According to Underwood the structure of the
enamel at the seat of erosion has an exaggerated
granular appearance, and presents interglobular spaces
and calco-spherites. The dentine with its tubules and
fibrils gives the appearance of having been cut with a
sharp instrument. The translucent zone is well marked.
According to Black, ** Neither the dentine nor the enamel
immediately adjacent to the portions being removed,
even up to the immediate surface, shows any changes
whatever, except it be a slight discoloration, which is
present in only a portion of the cases.”

Treatment.

Should the cavity be shallow and it is decided to
dispense with filling, the hypersensitiveness may be
treated by any of the following methods: —

(a) Apply the rubber dam, moisten the cavity with

alcohol, and dry gradually with hot air from a
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removing the cotton and filling until the cavity
is exposed, when the spray may be directed upon
the cavity almost, if not quite, painlessly.

(b) Fill the cavity temporarily with oxychloride of
zine, or with oxyphosphate of zinc to which has
been added a little oil of cloves or carbolic
acid, and leave the filling in for six weeks, when
the extreme sensitiveness will probably have
disappeared, and it will be possible to prepare
for and insert a permanent filling.

(¢) Seal powdered copper sulphate in the cavity
with gutta percha and leave for some days.

(d) Administer a general anaesthetic, such as nitrous
oxide gas, and prepare the cavity during anas-
thesia.

(e) High pressure anzsthesia may be adopted. In
this case a hole is drilled into the dentine. This
is then countersunk for the purpose of ensuring a
perfect joint. Then with a high pressure syringe
having a tapered point, such as Myer's, a 2 per
cent. solution of cocaine is forced into the den-
tine, the pressure being applied for from one to
one and a half minutes. The cavity may then
be prepared, or should the dentine be still too
sensitive for this to be carried out properly, the
hole may be deepened and a further use of the
syringe made, when the work may probably be
finished without discomfort.

(f) Cataphoresis has been used in this connection,
but very often the process occasions more pain
than would the ordinary preparation of the
cavity. .

It consists of conveying chemical substances
through the dentine by means of electrolytic

action.
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so strongly embedded in the jaw as to be very difficult
of removal. Secondary or adventitious dentine often
occurs as a protective measure from impending exposure
of the pulp, and Underwood states that inflammation of
the pulp and periodontal membrane occasionally co-
exists.

Microscopical Appearances.—The enamel is pig-
mented. The enamel prisms are cleanly cut. The dentine
presents a similar appearance to dentine in erosion, where
the tubules and fibrils appear to have been cut with a
sharp instrument. An increased number of inter-
globular spaces is present.

Treatment.—This is often neither necessary nor
advisable. Should the anterior teeth be affected, due to
the loss of posterior teeth, artificial dentures, relieving
the bite, may be supplied. Hypersensitiveness may be
treated as in erosion, and the cavities may be filled with
gold, or the teeth crowned.

Aprasion (figs. 47 and 48).

Definition—The wearing away of tooth substance
due to friction from a foreign body, such as wires and
bands on dentures and regulating plates, tooth-brushes
and powders, pipes, tobacco, and betel nut.

Description of Cavities.—They resemble erosion
cavities, are V-shaped, with the apices directed towards
the pulps, superficial, dull, rough, horizontal, and often
very hypersensitive. Secondary or adventitious dentine
may be produced as a protective measure from impend-
ing exposure of the pulp, or caries may result.

Position of Cavities.—They occur more often on the
left than on the right side, due to the greater pressure
and friction exerted in brushing the teeth with the right
hand. The left upper canine and the left lower canine
and pre-molars appear to be the teeth most affected.
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ABRASION

.
La

Microscopical Appearances.—Pigmentation.

The dentine, with its tubules and fibrils, appears, as
in erosion and attrition, as if it had been cut with a sharp
instrument,

Treatment.—Remove cause and treat as in erosion
and attrition.

Fic. 48.—A, Abrasion cavities due to excessive use of the tooth-brush
and powder.

CoNCUSSION.

Definition.—The state of being shaken by sudden
contact.

Cause.—Traumatism, such as a direct blow on the
tooth or teeth. An indirect blow on the tooth or teeth
from a blow on the jaw, &c.

Result.—This, according to the degree, may be

(a) Slight inflammation of the alveolar dental
periosteum.

(b) Severe inflammation of the alveolar dental
periosteum.
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completely out, or right into the antrum,

&c., &c.
Cause.—Severe traumatism, such as:—
(a) A blow.

(b) Inadvertent removal or displacement in ex-
tracting another tooth.

(¢) Forcing out a tooth with a gag under an
anzsthetic,

Signs and Symptoms.—In most cases these are
obvious. Where the tooth has not been forced out of
sight it is usually loose, painful to pressure, and dis-
placed. History of traumatism. Usually rupture of the
pulp. Often fracture of a portion of the alveolus.

Treatment.—The general treatment in all cases is
ot —
(i) Irrigate the mouth with an antiseptic wash.
(ii) Thoroughly cleanse the part from blood
coagula and portions of fractured alveolus.

Further treatment will depend upon:—

(a) The variety of the dislocation.
(b) The age of the patient.
(¢) The health of the patient.
(d) The period of time that has elapsed between
the accident and the proposed operation.
If the dislocation be partial and only slight .—
(i) Force the tooth back into its normal position.
(ii) Mould into their normal positions, as far as
possible, any saveable portions of fractured
alveolus.
(iii) Ligate.
(iv) Carefully take an impression in composition
of the dislocated and adjacent teeth.
(v) Apply a temporary composition or gutta-
percha splint.
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[rritation, through any of the above causes, produces
inhibition of the vaso-motor nerves,

Symptoms.—If it occurs in a tooth in which the hard
tissues are sound thermal changes produce pain.

There is, however, usually a shallow cavity, a filling,
or some other obvious cause present. The patient may
complain of slight discomfort only.

This discomfort may eventually become pain of a
sharp, lancinaling, and severely paroxysmal character.

The pain may be referred.

There may be pain on pressure due to the spread of
the inflammation to the alveolar dental periosteum.

FPathology.—The blood-vessels are irregularly dilated,
varicosed, tortuous, and have thin walls.

There is a proliferation of pulp cells and an increase
in the number of odontoblasts.

Red blood corpuscles, which have migrated through
the vessel walls, are sometimes noticed.

Patches of secondary dentine may be present.

The translucent zone in the adjacent dentine is
present. -
Treatment.—Should the hard tissues of the tooth be
sound, apply counter-irritants, at intervals, to the gum.
Black suggests covering the tooth with a closely fitting
gutta-percha cap to protect it from external influences.
This rests the part and resolution may take place. If the
pain still continues after a short interval, open up the
tooth, extirpate the pulp, treat the root canal or canals,
and fill.

In other cases remove the cause, such as a filling, &c.,
and keep the tooth at rest for a few days by inserting in
the cavity a sedative, antiseptic dressing, such as a
mixture of Fletcher's artificial dentine, carbolic acid, and
cotton-wool. As soon as the tooth is comfortable, floor
the cavity with a non-irritating, non-conducting material,
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such as a mixture of oxysulphate of zinc and oil of cloves,
and fill.

Should the cause be galvanic action, remove one of
the fillings and replace with a similar filling to that con-
tained in the adjacent tooth, or with a non-conductor
such as oxyphosphate cement.

If due to pulp stones, or septic infection through
caries, devitalize, extirpate the pulp, treat the canals,
and fill.

Where there is recession of the gum the necks of
the teeth should be dried thoroughly and touched occa-
sionally with silver nitrate or zinc chloride, as indicated.

The general troubles, such as neurasthenia, must be
treated constitutionally.

With pregnancy advise an aperient, a warm foot-
bath, and anodynes at night.

PuLrpITIs.

Definition.—Inflammation of the pulp.
Farieties —
(i) Acute.

(a) Simple (unassociated with micro-organ-
isms).

(b) Infective (complicated by the presence ot
micro-organisms). More common than
the simple variety.

(ii) Chronic.

(i) Acute.—

Causes.—As in hyperzmia,

Symptoms.—Impairment or loss of function. Pain
of a sharp, lancinating, throbbing character, which is less
paroxysmal and inclined to be more continuous than in
hyperzmia.

The pain is worse after exertion, after lying down,
and in the young, where the pulps of the teeth are large
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and the amount of adventitious dentine small. Thermal
changes, sweets, and acids cause severe pain, although,
as Colyer points out, cold, in the early stages, gives relief,
on account of a constriction of the blood-vessels.

Pressure of food, &c., in the cavity causes pain,

When the pulp is not exposed the symptoms are
much more severe, but do not last as long as when
exposure has taken place.

Diagnosis from Acute Periodontitis—Adapted from
Colyer’s ‘* Dental Surgery and Pathology *" : —

AcuTe PULPITIS. AcuTE PERIODONTITIS.

Pain o e severe, Rhn‘l’P. lancinat- dull, heavy, constant.
ing, throbbing, inter-
mittent, reflected.

Thermal changes cause pain ... do not cause pain.
Swweets and acids cause pain ... do not cause pain.
Pressure on foolh does not cause pain un- causes pain.

less the inflammation
has spread to the alve-
olar dental periosteum.

FPressure in cavily causes pain ... does not cause pain un-
less the inflammation has
spread to the alveolar
dental periosteum.

FPathology.—The same as in inflammation in any
vascular tissue. (See pages 52, 53, and 54.) There is a
multiplication in the number and layers of odontoblasts.

In certain situations these cells are shrunken, and in
others absent.

The definite structure of the nerve bundles is altered.

On the border of the dentine, between it and the
pulp, are seen portions of calcified material (adventitious
dentine). These are due to a fresh activity of the pulp
in an effort to protect itself from the oncoming irritation.

Where infection has occurred micro-organisms are
present.

Sometimes, where a portion of the pulp has
degenerated into pus, fibroblasts are formed, enclosing,
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(iii)) Syringe with warm water and bicarbonate of
soda to neutralize the acidity.

(iv) Apply the rubber dam,

(v) Disinfect the cavity and the pulp with a warm
2 per cent. solution of carbolic acid, or with
peroxide of hydrogen.

(vi) Dry the cavity with warm air.

(vii) Apply one-sixteenth of a grain of arsenious acid
(arsenic trioxide) on a small piece of cotton-wool
(about the size of a pin’s head) which has been
dipped into oil of cloves, in close contact with
the pulp.

NOTE.—It is better to apply arsenic in the morning, so that

any pain that may occur will be over before night. The larger

the dose of arsenic the greater will be the resulting pain. Large
doses of arsenic often prevent successful devitalization.

The following paste will be found useful : —

B Arsenious acid R D R
Acetate of morphia ... gr. x.
Creosote ... Q.5.to make a paste,

or a fibre preparation, such as Ash’s or S. S.
W hite's, may be used.

(viii) Cap, to prevent pressure from the temporary
filling and from the expansion of the pulp, fill
with a temporary cement, such as calxine, and
leave for from twenty-four to forty-eight hours
if the paste has been used, or from five to seven
days should the fibre have been applied.

The following illustration (fig. 53), borrowed from
Colyer's ** Dental Surgery and Pathology,” by permission
of Messrs. Longmans, Green and Co., the publishers, is
useful in explaining a safe method of using arsenic in
approximal cavities near the gum.

Action of arsenic on the pulp :—

There is at first arterial hyperemia, then pain (if

any), then acute congestion of the blood-vessels, then

S — e S












106 DENTAL SURGERY AND PATHOLOGY

(xi) Open up the pulp chamber, remove all trace of
arsenious acid, if used, and wipe out the cavity
with a solution of dialysed iron to neutralize any
that may have been left,

(xii) Remove all carious tissue, prepare the cavity for
filling, and disinfect by swabbing with a 2 per
cent. solution of carbolic acid or with peroxide
of hydrogen,

Fi1G. 54.

Pulp broach greatly enlarged to show the arrangement of the minute
sharp hooks,

(xiii) Extirpate the pulp. Fass the pulp broach (figs.
54 and 55) gradually along the side of the canal
until the end is reached, then give it two or three
quick turns away from operator and withdraw
it sharply, tearing away the pulp in the process.
Should a small portion of the pulp be broken in
the canal and sensitive, do not use arsenious acid

Fic. ss.

Pulp broach. The lengths of the broach and the handle vary according
to the tooth to be treated and its position.

again, but introduce on cotton-wool a 95 per
cent. solution of carbolic acid and leave for a
day or two, when the broken portion can
probably be painlessly removed.

(xiv) Stop any hamorrhage. This may be effected by
syringing with warm water and then introducing

=
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and it is difficult to tell whether the whole of the pulp
has been extirpated or whether the root fillings have
reached or passed through the apices.

(e) Capping the pulp.

This is a very difficult operation to perform satis-
factorily and is not advised by the author unless the pulp
is quite healthy and uninjured, or it is desired to preserve
it for the completion of an undeveloped tooth. (See
pages 94 and 93.)

() Mummification of the pulp.

This is another operation not recommended by the
author. It tends to lazy and careless operating and is
imperfect and hygienically unsound.

The only cases in which its adoption can possibly be
justified are:—

(a) In teeth with tortuous and inaccessible roots,
or where the roots have become partially
filled in and constricted by the deposition of
secondary dentine.

() In the teeth of patients who are physically,
or on account of age, unfit to undergo the
comparatively tedious processes of pulp
devitalization and root treatment,

(c) In the teeth of patients who find it quite
impossible to give the necessary time for
the more conservative treatment,

Process :—

(i) Carry out the process of devitalization with
either arsenious acid or cobalt. Arsenious
acid is a preservative and therefore aids in
mummification.

(ii) Apply the rubber dam.

(iii) Remove the coronal portion only of the pulp
with a sterilized rose head bur.

(iv) Syringe out the cavity with warm water, dry
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with alcohol, and swab out with cotton-wool
soaked in formalin.

(v) Place a portion of the following paste
(recommended by Soderberg), mixed with
a small quantity of formalin, in the pulp
chamber, and, with a suitable broach, carry
it into the canals. Then fill the pulp chamber
with it, floor with cement, and fill perma-
nently. The paste is

B Alum ex. sic

Thymol bees aa 3]

Glycerol |

Zinc oxide ¢.s. to make a stiff
paste.

The alum mummifies or tans.

The thymol acts as an antiseptic.

The glycerol acts as a binding and pene-
trating agent.

T'he zinc oxide is the conveying medium.

NOTE.—Never apply the paste unless the pulp is completely

devitalized, otherwise severe pain, for several days, may result.
Should pain arise after mummification apply a counter-irritant
to the gum and prescribe ammonal internally in 10 gr. doses.

Those operators who favour mummification advance

the following points in its favour:—
(i) It is easy for the operator and the patient.

(i) There need be no extensive destruction of tooth
substance.

(ii1) It is difficult to anticipate the presence of curved
and tortuous roots.

(iv) In those cases in which mummification fails, the
extirpation of the pulp and root treatment can
then be resorted to.

NoTE.—Mummification should never be attempted in con-

nection with septic pulps or inflamed pulps associated with
periodontitis.
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(c) HyrerrLasia (polvpus of the pulp or productive
pulpitis).

Defimition.—An increase of the elements which com-

pose the tissue of the pulp, resulting in an increase in its

bulk,

Cause.—Irritation from the jagged edges of a carious
tooth.

Pathology.—A formation of granulation tissue which,
when old, becomes fibrous at the neck.

Masses of endothelial cells may be found at the
surface,

Symptoms.—It is not painful on pressure.

It does not bleed readily on pressure.

It can be traced into continuity with the pulp.

It frequently ulcerates at the surface.

The first three differentiate it from hypertrophy or
polypus of the gum, which is painful on pressure, bleeds
readily on pressure, and can be ‘traced into continuity
with the gum.

Squamous epithelium is often found on the surface
of a polypus of the pulp. It has been stated that this is
due to a process of skin grafting from the cheeks.

Hopewell-Smith suggests that it is due to an exten-
sion, over the pulp, of proliferated epithelial cells of the
gum, this proliferation being due to irritation from the
jagged edges of a carious tooth.

Polypus of the pulp may undergo calcification.

Treatment :—

(1) Syringe with warm water to wash away any
débris.

(ii) Protect the surrounding parts with rubber dam
or cotton rolls.

(iii) Dry the growth and cavity with wool and warm
air.

(iv) Paint the growth completely with tincture of
iodine.
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is usually so when there is a vent for the escape of the pus
and gases.

There is usually, at first, a slight gnawing sensation,
which gradually becomes pain of an excessive character.

In the early stages thermal changes cause pain, but
later, heat causes intense pain, due to an expansion of
the gases and therefore increased pressure, whilst cold
relieves, due to a contrary effect.

Treatment.—Open up immediately to evacuate pus.
This gives immediate relief.

If the whole pulp has not degenerated devitalize or
anzesthetize the remaining portion.

Extirpate, treat, and fill the roots, &ec.

(¢) DEGENERATIONS.

Fibroid (senile or reticular atrophy).

Definition—A degeneration, through fibrifica-
tion, of all the elements of the pulp, w%is.,
nerves, blood-vessels, &c.

Cause.—Defective nutrition occurring in con-
nection with senility and following on pro-
longed chronic pulpitis.

Macroscopically :—

Tooth retains its natural colour.

Pulp cavity free from products of decom-
position,

Sensitivity of pulp diminished.

Pulp flattened, shrivelled, reddish or dark-
brown, and often brittle.

Microscopically :—

Fibrous tissue copious and marked.
Disappearance of original cells of pulp.
Presence of many areolar spaces.
Shrunken or absent odontoblasts.
Fewer and enlarged blood-vessels.
Fatty or granular nerve-sheaths.

- all e s e
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Secondary or adventitious dentine :—
This differs according to the conditions under
which it is formed, wviz.: —
(1) Age of pulp.
(i1) Severity of the inflammation.
Definition.—A secondary formation on the sur-
face of the pulp.
Cause.—Injury to and consequent irritation of
the distal ends of the dentinal fibrils, through

Fis. 56. —A, enamel; B, dentine; <C, cementum; D, the pulp;
E, cavity due to caries: caries may not be present, but the irritation may
be due to erosion, abrasion, &c.; F, secondary or adventitious denmtine
produced through long-continued irritation of the distal ends of the
dentinal fibrils.

caries, erosion, attrition, abrasion, &c., the
new tissue being formed at the pulp ends
(Dentine repair of Salter), fg. 56. It is
situated opposite the lesion, is continuous
with the normal dentine, and i1s not connected
with the pulp.
Varieties :—

Areolar, which contains a large number of
interglobular spaces. It is the commonest
variety and is formed rapidly.
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It becomes embedded in any secondary den-
tine that eventually forms.
Symptoms.—Often pain of a neuralgic character.
Sometimes no pain.
The nodules are gritty to the touch.
Treatment.—Devitalize or anasthetize the pulp.
Extirpate.
Treat and fill the roots, &ec.

Fi1G. 57.—aA, enamel; B, dentine; ¢, cementum; D, pulp; E, cavity
due to caries. The presence of a pulp stone is not dependent upon this.
It sometimes occurs in a sound tooth; F, pulp stone.

Calctfication of the tissues of the pulp :—
In this degeneration the whole pulp is affected,
small, calcified, gritty masses being seen
throughout the tissues. Sometimes the struc-
ture is visible, sometimes granular, and
sometimes the mass 1s structureless.










CHAPTER VIII.

THE TREATMENT AND FILLING OF ROOT
CANALS.

THE operation of root canal treatment is one of the
most important in dental surgery, and a thorough know-
ledge of the anatomy of the roots of teeth is necessary
for the operation to be, as far as is humanly possible,
successful.

The following diagrams are intended to show the
more common forms of pulp canals and the usual
number of roots. Many other forms, however, may
occur, and a tooth may have a root or roots above the
normal number.

In the teeth of the young the canals are larger than

Fic. 58. FiG. 50. Fic. 60.

Fig. 58.—Root canal of a young upper central or lateral incisor, showing
well marked cornua.

Fig. 59.—Root canal of an upper central or lateral incisor.

Fig. 60.—Transverse section through the root canal of an upper central
or |lateral incisor,
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in those of the adult, whilst in old age they are smaller,
due to the formation of adventitious dentine.

The foregoing are usually treated without difficulty,
being comparatively large and easy of access. This
applies also to figs. 64 and 66.

FiG. 61. FiG. 62. FiG. 63.

Fig. 61.—Normal root canal of a lower central or lateral incisor.
Fig. 62.—Bifurcation of the root canal of a lower central or lateral

incisor.
Fig. 63.—Transverse section through the root canal of a lower central
or lateral incisor, showing the lateral constriction.

The above are a little difficult to treat thoroughly on
account of their lateral constriction. This applies also to
figs. 65 and 67.

FiG. 64. FiG. 65. FiG. 66. Fi1G. 67.

Fig. 64.—Root canal of an upper canine or cuspid.

Fig. 65.—Root canal of a lower canine or cuspid. This tooth often has
two roots, and, therefore, two canals.

Fig. 66.—Transverse section through the root canal of an upper canine
or cuspid.

Fig. 67.—Transverse section through the root canal of a lower canine or
cuspid, showing the lateral constriction.
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Fi1G. 68. Fia. 69. FiG. 7o. FiG. 71. Fic. 72. Fi1G. 73.
F1G. 74. FIG. 75. Fig. 76. FIG. 77.

Fig. 68.—Root canal of a first upper premolar.

Fig. 69.—Another form, showing the usual two roots and canals of
i EIE[ uijrl{:r E‘J]‘ﬂll‘]lllal. I.].IIIEI'I_H:_: rools are sometimes ]][I_""_ﬂ_":'lr_.

Fig. 70.—F.oot canal of a second upper premolar.

l"llg. 71.—A more common form of root canal of a second uppér pre-
molar. Two or three roots, and therefore canals, may be present.

Fig. 72.—Root canal of a first lower premolar. This is sometimes
bifurcated, but very rarely.

Fig. 73.—FEoot canal of a second lower premolar.

Fig. 74.—Transverse section through a first upper premolar, showing the
usual two canals.

Fig. 75.—Transverse section through the root of a second upper pre-
molar, showing the usual one canal,

Fig. 76.—Transverse section through the root of a lower premolar,
showing the usual one laterally constricted canal.

Fig. 77.—Transverse section I.EI.TUI.I_I:;]I the root of a lower premolar,
showing two canals.

Fic. 78&.

Fig. 78.—Longitudinal section through the palatine and one buccal root
of a first or second upper molar.

Fig 79.—Longitudinal section through the two buceal roots of a first or
zecond upper molar.
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In upper molars the posterior buccal canal is often
very small and very difficult to find.

In the first upper molar an extra root is often present
between the anterior buccal and palatine roots.

i e

1G. 82. Fig. 81. Fic. 82.

Fig. 8o.—Longitudinal section through the palatine and one buccal root
of a third upper molar.

Fig. 81.—Longitudinal section through the two buceal roots of a third
upper molar.

Fig. 82.,—Transverse sectior: through a left upper molar showing (A) the
nhtme canal ; (B) the anterior buccal canal ; (c) the posterior buccal canal.

A" A AN

Il;.'l H:I 'J|l -\. 5 I IG. bJ 1 1G. EPE' }'E{:. \?

Fig. 83.—Longitudinal section through the anterior and posterior roots
of a first or second lower molar.

Fig. 84.—Longitudinal section through the anterior root of a first or
second lower molar, showing how it 1s often penetrated by two canals.

Fig. 85.—Longitudinal section through the anterior root of a first or
second lower molar, showing a rare form of division.

Fig. 86.—One form of root canal of the third lower molar.

Fig. 87.—Another form of root canal of the third lower molar.
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A A

Fic. 88. Fig. 89g.

Fig. 88.—Transverse section through a lower molar, showing the usual
two canals ; A, the posterior canal ; B, a constricted anterior canal.

Fig. 80.—Transverse section through a lower molar showing : A, the
posterior canal ; B,B, two anterior canals.

In connection with the first lower molar there is

often a postero-internal third root.

The condition of root canals requiring treatment may
be either—

(a) Septic (usual), or

(b) Aseptic. (For treatment of these, see under
Extirpation of the Pulp.)

The treatment of septic root canals consists in ren-
dering them aseptic and keeping them so.

Occasionally on opening up teeth containing septic
pulps violent septic inflammation, accompanied by severe
pain and swelling, results, due to the entrance of patho-
genic micro-organisms from the air or the saliva. Strict
antiseptic precautions must, therefore, always be adopted
during treatment.

The author has adopted the following treatment of
septic roots with much success. On the first visit—

(i) Apply the rubber dam.

(1) Dry the cavity.

(ii1) Open up into the pulp chamber in a direct line
with the axis of the tooth, using a spear-pointed
drill, and enlarge with a cross cut fissure bur.
Leave the canals severely alone, and so avoid
forcing septic matter through the apices of the
roots.

(iv) Wash the débris away with warm water,
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(v) Dry the cavity.
(vi) Insert into the pulp chamber a pledget of cotton-
wool soaked in tricreso-formalin.

(vii) Seal in with calxine, and leave for twenty-four

hours.

NOTE.—T ricreso-formalin is a refined mixture of meta-,
ortho-, and para-cresols combined with formalin, which is a 40
‘per cent. solution of formaldehyde in water. Its action on septic
pulps is two-fold.

(@) It acts as a powerful disinfectant, killing the various
germs present. .

(&) It acts chemically. The formaldehvde gas which is
evolved unites with the gaseous by-products of putrefaction,
rendering them inert. It combines with the ammonia, producing
an antiseptic substance, wurofropin, and splits up the hydrogen
sulphide into sulphur and alcohol. The tricresol changes the
fatty constituents into another antiseptic, Iysel. It is absolutely
essential to success that the solution should be fresh, that it

should be used in sufficient quantity, and that it should be her-
metically sealed in the cavity.

On the second visit—

(1) Apply the rubber dam.

(i) Remove the calxine and the dressing.

(iii) Wash out with a 3 per cent. solution of carbolic
acid.

(iv) Clean out the canals with a barbed broach.

(v) Dry the cavity and canals.

(vi) Insert on a smooth broach into each canal a
wisp of cotton-wool soaked in tricreso-
formalin. Care should be taken not to force
any through the apices, as it is an irritant.

(vii) Seal with calxine and leave for seven days.
Sometimes severe pain results from the use of
tricreso-formalin. This is so if any live pulp
remains. In such cases remove the dressing,
and neutralize the drug with ammonia water.

On the third visit—

(i) Apply the rubber dam.

(ii) Remove the calxine and the dressing.

(iii) Insert on a smooth broach into each canal a wisp
of cotton-wool soaked in peroxide of hydrogen.
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smooth broach supplied with a small movable
rubber disc for the purpose (fig. 91), and
then carefully and without force using drills
of various sizes, such as Beutelrock’s (fig. 92),
or Gates Glidden's (fig. 93), frequently remov-
ing them to free the débris, and noting particu-
larly the length of the canal on the drill, whilst
operating, by means of the movable rubber disc.
Another method of enlarging is to introduce
into the canal on a fine platino-iridium

® o f
L ]
—A
]
Fic. g2. F1G. 93.
A, Beutelrock drill. A, Gates Glidden drill.
B, movable rubber disc. B, movable rubber disc.

instrument a drop of a 25 to 50 per cent.
solution of hydrochloric or sulphuric acid,
saturate with a solution of sodium bicarbonate
to neutralize, and then remove the softened
portions of dentine with a pulp broach.

Sometimes a drill or broach is accidentally
broken in a canal. It may be removed with
special instruments such as those depicted in

figs. 94 and 95.
Should these special instruments fail to effect
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the desired result, the broken portion may be

rusted out by introducing into the canal a

dressing of tincture of iodine, sealing it in, and
A B C

r ﬁ

il

D E
FiG. 94+

Beutelrock’s Drill Extractors. (These are made in various sizes).

A, broken drill in the root of a tooth ; B, instrument D enlarging canal ;
c, instrument E igrsmapin.g drill ; D, reamer for enlarging canal where necessary ;
E, spiral spring for grasping drill.

The reamer is rotated in the engine in the reverse way to the usual move-
ment, whilst the spring is attached by rotating it in the ordinary way, at the
same time using gentle pressure.

L,

Ty .y

Fi1G. 95.

A, dnll extractor having a split and threaded cone socket. Enlarge the
canal if necessary, and gently push and turn the instrument into it until it
grasps the drill and effects its removal ; B, Drill extractor in canal grasping
the E:uken instrument.

leaving it for some days. This treatment should
be repeated until it is possible to remove the
broken drill,
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(d) Introduce carefully a solution of chloro-percha
into the canal up to the apex by means of a
wisp of cotton-wool on a broach.
(¢) Introduce the gutta-percha cone into the canal,
and if necessary insert other cones alongside.
(f) Place a piece of base plate rubber over the
cones, and by means of a round burnisher
condense.
(g) Remove the base plate rubber, and seal in the
root fillings with oxyphosphate of zinc.
(h) Fill the tooth.

Fi6. gb. FiG. g7.

Gutta-percha cones are manufactured with strands of silk, or silver wires
having loops (fig. 97) running through them, to facilitate their removal should
it be necessary.

Another method of filling with rubber 1s to: —

(@) Moisten the canal with eucalyptol and menthol.

(b) Introduce chloro-percha into the canals.

(c) Pack very small pieces of base plate rubber into
the canals.

(d) Place a large piece over these.

(e) Place a plug of cotton-wool over this.

(f) Press gradually upon this with a burnisher.

(g) Remove the cotton-wool and the large piece of
base plate rubber.,

(h) Seal the root-canals with oxyphosphate of zinc.

(1) Fill the cavity.

9
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(b) Notch the point to mark the length required
and to assist in breaking it in the canal.

(¢) Pump into the canal a little oxychloride or
oxysulphate of zinc.

(d) Insert the wood point and gradually and gently
force it into position.

(e) Twist the point thus breaking it off and leaving
it in the canal, '

CoTTON-WOOL.

This should never be used, except in connection with
oxychloride of zinc, oxysulphate of zinc, or some similar
root filling, as it becomes foul and septic.

As there is no known drug which can be hermetically
sealed in a tooth having a putrescent pulp (except formal-
dehyde preparations) without the likelthood of pain
supervening, those who do not favour the use of tricreso-
formalin should adopt the following treatment: —

On the first visit—
(1) Apply the rubber dam.

(ii) Dry the cavity.

(iii) Flood with a strong antiseptic, such as peroxide
of hydrogen.

(iv) Open up the pulp-chamber, leaving the canals
severely alone. This allows of the escape of
gases and prevents the forcing of septic matter
through the apices.

(v) Insert a loose cotton-wool dressing.

(Jn the second visit—
(i) Apply the rubber dam.

(ii) Remove all carious tissue.

(iii) Prepare the cavity.

(iv) Wash out with warm water.

(v) Swab out the cavity with peroxide of hydrogen.

(vi) Clean out and enlarge the canals, and to pre-
vent the passage of septic matter through the
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apices Colyer’s advice should be followed, ‘‘ to
proceed gradually from the orifices of the
canals to the apices, frequently introducing
sodium peroxide followed by peroxide ol
hydrogen to sterilize the pulp tissue.”

(vii) Carefully introduce, into the canals, chloro-
form to remove the grease.

(viii) Dry thoroughly with hot air.

(ix) Treat each canal by carefully inserting (on
several occasions) on a smooth broach and
rotating it, a wisp of cotton-wool soaked in a
drug which has germicidal, antiseptic and dis-
infectant properties, such as mercuric chloride,
creosote, oil of cloves, oil of cinnamon, oil
of eucalyptus, carbolic acid, peroxide of
hydrogen, sodium dioxide, &c., and then
leaving it in.

NOTE.—Such drugs act by—

(@) Destroying pathogenic and saprophytic micro-organ-

1Sms.

(#) Rendering inert or harmless their waste products, or

(¢) Preventing the development of their spores.

Of the above agents, creosote, carbolic acid and mercuric
chloride are coagulants, which according to some writers do not
become diffused through the dentine on account of their
cuagulatmg effect upon albumin, and therefore should not he
used in root treatment. Other writers, however, are not in
agreement with this.

Creosete.—Use pure with an equal quantity of formalin.

Mercuric Chloride.—VUse a 1—s500 solution in alcohol. It
was originally used in immediate root treatment. It stains
the tissues.

Oil of Cinnamon.—It stains the tissues.

Oil of Fucalyptus.—Use in combination with iodol. It is
a solvent of gutta-percha and should therefore be sealed in
with calxine.

Carbolic Acid.—Use a 1—40 solution.

Peroxide of Hydrogen (20 vols.)—When in contact with
putrescent matter oxvgen is liberated, and this is detected
by a bubbling. The liberated oxygen acts as the germicide.

Sodiuwm [oxide.—This is perhaps the best drug of those
mentioned for the purpose of sterilizing root canals. It is
introduced on ashestos fibre which has been dipped in
alcohol. Oxygen is liberated whilst putrescent matter is
present, and this gas acts as the germicide. Syringe with
warm water and neutralize with a 10 per cent. solution of
sulphuric acid.
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[1l-fitting bands, dentures, and crowns.
Accidental perforation of a root-canal with
an instrument.
Too vigorous use of a tooth-brush or
floss silk.
Injury from a fish-bone, &c.
(v) Injudicious use of drugs, such as arsenic,
carbolic acid, formalin, &c.
(vi) Calculus.
(vii) Débris of food wedged between teeth.
(viii) Badly finished fillings having rough and over-
hanging cervical margins.
(ix) Imperfect root filling.
(x) Presence of root filling beyond apical fora-
men,
(xi) Impacted lower third molar.
(xii) Cold.

Signs and Symptoms.—They are less severe in the
traumatic than in the septic variety.

They take longer to develop in debilitated than in
healthy subjects.

They are, at first: —

Discomfort and feeling of tension, due to an excess
of blood in the part.

Tooth slightly loose.

Desire to grind the teeth together.

Pressure upon the tooth gives relief, due to the ten-
sion being relieved, the excess of blood being forced out
of the vessels.

Red ring at margin of gums.

Then:—

Tooth still further raised, due to the inflammatory
infiltration thickening the membrane.

Discomfort and feeling of tension increased.

Gums swollen, tender, and red or purple.

Pain deep, dull, and constant.
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(viii) Leucocytes and embryonic cells break down
into pus corpuscles.

(ix) Pus forms, through the digestive and pep-
tonizing actions of pyoegenic organisms
upon the intracellular substance of the
tissues.

(x) Pus strips the membrane from the root.

(xi) Through pressure the pus makes a cavity in
and burrows through the bone in the direc-
tion of least resistance,

(xii) Pus escapes into the soft tissues and points.
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Streptococci, staphvlococei, and sometimes spirilla
and spirochetes are the organisms found in pus.

There is no sac with an acute dento-alveolar abscess.

The diagram (hg. 99) borrowed from Walsham’s
““ Theory and Practice of Surgery,”” Sixth Edition, by
permission of the publishers, Messrs. J. and A. Churchill,
is a diagrammatic representation of the minute changes
in the formation and healing of an abscess. The upper
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(i) Remove cause, such as ill-fitting crown, den-

ture, tartar, &c.

(ii) Apply a counter irritant to the gums, such as
B Tincture of aconite
h iodine e
Spirits of chloroform e St M,
o camphor
or capsicum plasters.

(iii) Scarification of the gums may prove useful
should counter irritants be ineffective.

If due to a septic pulp—

(i) Support the tooth by moulding around it and
between it and the adjacent teeth modelling
composition, or a mixture of cotton-wool
and artificial dentine,

(i) Open up into the pulp chamber in a direct
line with the axis of the tooth.

(iii) Apply a counter irritant to the gums over the
affected tooth,

(iv) Relieve the bite by placing a temporary cap
on a tooth on the opposite side or drying
the crown surfaces of the teeth on the
opposite side and flowing oxyphosphate
of zinc over them.

(v) Send patient away for forty-eight hours.

(vi) Extirpate the pulp.

(vii) Treat the root or roots (see p. 119).

If suppuration has set in—

Get rid of the pus as soon as possible, and, where
practicable, as, for example, in a single rooted tooth, to
save time, pain, and tissue—

(i) Have an anasthetic administered.

(ii) Make a triangular flap of gum over the
affected root, with the apex directed towards
the crown of the tooth (fig. 100).
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(x) Fill each canal with an antiseptic, such as
creosote or hydrogen peroxide solution.
This may be effected with a hypodermic
syringe, or by introducing the drug on wisps
of cotton-wool.

(xi) Pack a large piece of base plate rubber into
the cavity and press upon it with a tapping
motion. This forces the drug through the
apex into the external opening.

(xii) Pack each canal with a wisp of cotton-wool
soaked in the drug used, and seal the cavity
with calxine,

(xii1) Pack the external opening with an antiseptic
gauze and leave for some hours.

(xiv) Remove the gauze from the external opening
and syringe with carbolic acid (1—40).

Nore.—This should be repeated several times a day.

(xv) Remove the root dressings, if necessary re-
treat, but if roots aseptic, fill permanently,
and seal with calxine.

(xvi) Remove the gauze from the external open-
ing, and if healthy allow it to heal.

(xvii)) When no further trouble, permanently fll
tooth.
If it is decided not to trephine through the bone—

(i) Promote the formation of pus and pointing
by applying inside the mouth on the affected
part hot fomentations such as figs,
bread, &c.

(i) Should the external skin be involved, protect
it by applying a layer of cotton-wool painted
over with collodion on the surface to be
applied, but if it is impossible to prevent the
pus pointing externally, it is wise to evacuate
it by means of an incision made parallel to
the fibres of the platysma,

P p—
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Anchylosis between the tooth and the bone rarely
OCCUTS.

The new cemental tissue is smooth and regular
if the formation is continuous. If formation
periodic it is irregular,.

Symptoms.—Sometimes none.
Usually there is nothing but neuralgic pain.
The following may sometimes be present:—
Tooth extruded.
Tooth loose.
Tooth tender to pressure.

F1G. 103.—Showing normal Fi1G. 104.—Showing changes which
relation of tooth to the alve- occur in productive periodontitis :
olar process. A, new tissue; E, zone of rarefying

osteitis.

Dull gnawing pain.
Absorption of gum.
With a vital pulp thermal changes cause pain.
Treatment.—Clear up, if doubtful, by means of
X-rays.
Remove irritant.
Keep mouth thoroughly clean.
Apply counter irritants to the gum.
Should these means fail, extract. Even after
extraction the pain does not subside for some
time.
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Cementum goes first, then dentine. The portion
of dentine in close proximity to the pulp is very
resistant, and is attacked with difficulty.

Symptoms. —Discomfort.

Tenderness on percussion.

Looseness of tooth.

Pain to thermal changes if pulp vital.

Sometimes discoloration.

Sometimes no symptoms.

Treatment.—Clear up, if doubtful, by means of
X-rays.

Remove cause.

Counter irritants. .

It is nearly always wise to extract.

The processes of rarefying periodontitis and produc-
tive periodontitis may alternate, the cavity formed by the
former being filled in with cemental tissue by the latter
(Ag. 106). This is called inostosis.

(3) Chronic suppurative periodontitis without a sinus
(chronic dento-alveolar abscess) (fig. 107).

Definition.—A circumscribed collection of pus, due
to inflammation, in connection with the root of a tooth.

Causes.—As in local acute periodontitis.

Symptoms.—Sometimes very little sign.

Often slight pain on pressure.

Gums often swollen and congested.

There is usually a sensitive swelling over the
apex of the root of the tooth.

Pathology.—As in acute dento-alveolar abscess.

Pyogenic organisms often die after starting the
trouble, and the pus is sterile,

Presence of abscess sac (fig. 107c), which is
usually pyriform,

Walls of sac thick and fibrous, the fibres being
longitudinal.

Inner lining is granulation tissue.

.)-
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CHRONIC DENTO-ALVEOLAR ABSCESS

Treatment.—This may be carried out by—

(i) Applying rubber dam.

(ii) Opening up the canal.
(iii) Cleansing out canal very carefully with a barbed

broach sufficiently to allow of drainage through

canal.

(iv) Washing out with- warm water.
(v) Treating with antiseptics every twenty-four

hours until cured.

AN
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FiG. 107.—A, abscessed root ;
B, alveolus ; ¢, abscess sac.

Fin. 106.—aA, enamel ;: B dentine ;
C, cementum, ; D, cavity produced by

rarefving periodontitis flled in with
cemental tissue.

To cure completely, however—
(1) Cleanse mouth.
(ii) Treat the root canals, removing any decom-
posing tissue present by enlarging,
(i11) Fill the root canals when aseptic.
(iv) Temporarily fill the tooth.

(v) Anasthetize the patient,
(vi) Trephine through the alveolar plate over the

apex of the affected root as in acute dento-
alveolar abscess (see page 141 and figs. 100

and 101).
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Symptoms.—Presence of gumboil (fig. 108€), usually
over the apex of the affected root.
Usually no pain if there is a free opening.
May be slight pain on percussion.
Swelling limited.
Gums swollen,
Pathology.—As in chronic suppurative periodontitis
without a sinus.

Fic. 108. —a, abscessed root; B, alveolus ; c, abscess sac; D, sinus,
connected with abscess sac; E, external opening or termination of
sinus (gremdboil).

Treatment :(—

(i) Cleanse the mouth.

(ii)) Treat the root canal, removing any decom-
posing tissue present by enlarging.

(iii) Pump some antiseptic, such as 1-40 carbolic”
acid, through the root canal into the sinus.

(iv) Fill the root canal when aseptic.

(v) Temporarily fill the tooth,

(vi) Aneesthetize the patient, enlarge the external
opening, and then treat as in chronic suppura
tive periodontitis without a sinus after trephin-

ing.
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Suppuration from gingival margin.
If gums have receded, symptoms are not so
severe.
Treatment.—If necrosis is feared, treat as for perio-
dontitis.
If it has occurred and is at the apex, excision of the
apex may be resorted to (see page 150).
Should it have occurred on any other part of the
root, extraction and replantation may be carried out.
Should one root only of a mutiple-rooted tooth be
affected, the pulp of the tooth may be extirpated, the
healthy roots treated and filled, and the necrosed root
excised with a fine fissure burr.
When the disease has attacked the whole of the root
or roots, extraction is advisable.

(ii) GraNvLoma (fig. 100).

Definition.—A new growth consisting of granulation
tissue springing from the alveolar dental periosteum of
the root or roots of teeth.

Causes.—Those of local chronic periodontitis.

Varietics.—Oscar Romer describes two: —

(a) Epithelial (more common).

(b) Endothelial or myxomatous.

Microscopical appearances :—

(a) Epithelial.
Granulation tissue.
A few epithelial cells.

(b) Endothelial.
(Granulation tissue.
Endothelial, spindle-shaped, and myeloid
cells. When the endothelial cells are numer-
ous the growth is called an epithelial root
tumour.
Presence of new blood-vessels.
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Site.—May occur in maxilla or mandible.

Oceurs more often in maxilla,

Occurs more often in the molar region.

Symptoms.—Presence usually of a septic tooth or
root.

Slow growth,

May occur at any age.

Appearance of expansion of bone.

Turbinate Bones

FiG. 110.—(From a specimen in the Royal College of Surgeons’ Museun.)
Dental cyst in connection with a molar root involving the antrum, the floor
of which is pushed in, thinned, and the bone perforated in places.

There may be bulging, especially of outer plate.

The swelling is at first hard.

As bone becomes thinned, pressure produces egg-
shell crackling.

When bone is perforated, pressure produces fluc-
tuation.

No heat.

No redness.

No pain.

Infection may occur resulting in suppuration and
pain.
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Certain solutions which conduct electricity are used
for the purpose, and are called electrolytes.

The same solutions contain what are called ions.

Certain of these ions are positive ions or cations, and
others are negative ions or anions.

When a current of electricity is passed through the
solution the positive ions or cations are repelled from the
positive electrode or anode and travel towards the
negative electrode or cathode, whilst the negative ions or
anions are repelled from the negative electrode and travel
towards the positive electrode or anode.

Solutions charged with positive electricity to be used
on the positive electrode are:—

Solutions of metals, such as zinc chloride and
copper sulphate. (They are both used in a 5 per
cent. solution.)

Alkaloids, such as morphia, cocaine, or hydrogen.

Solutions charged with negative electricity to be used
on the negative electrode are: —

Acid radicals, such as salicylic acid.

Iodine, &c.

After thoroughly scaling and cleansing the roots and
teeth, the elecirode to introduce the drug is covered with
a wisp of cotton-wool, and the latter is saturated in the
selected solution.

The opposite electrode is then held by the patient or
attached to the wrist.

Then start with the lowest voltage and the weakest
amperage, gradually increasing the strength of the
current. During the process pass the electrode carrying
the drug down and along the pockets (fig. 114), when the
drug is repelled into the tissues.

Treat several teeth at each sitting of about thirty
minutes’ duration, keeping the current up for about two
minutes at a time on each tooth treated, and occasionally
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Brown mucoid fluid inside.

Degeneration of cells internally.

Proliferation of cells externally.

Growing portions of cyst reddish.

Surface often lobulated, when growth may be
mistaken for myeloid sarcoma.

Incompletely formed tooth in neighbourhood.

Cyst may become calcified, and is then called a
calcified epithelial odontome.

Fic. 118,

Epithelial odontome (R.C.5. Museum), after Bland-Suiton.

( Zrans., Odont. Soc.)

DexTigEROUS CystT orR ForLicuLar OpontoMmE (fig, 119).

Site :—

Lower jaw (more common).

Molar and pre-molar region.

Usually in connection with permanent teeth.
May invade antrum.

Common in rickety children.

Cause -

An excessive secretion of fluid, probably derived
from the cells of the stellate reticulum, be-
tween Nasmyth's membrane or the enamel
and the follicle wall.
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Description :(—
May grow to large size.
Contains thick, yellow, glairy fluid.
Fluid may contain cholesterin crystals.
Walls consist of fibrous connective tissue.
Epithelial lining usually.
Contains tooth which may be loose or embedded
in the cyst wall.
Teeth devoid of Nasmyth’s membrane.
Cyst unilocular.
May suppurate (seldom).
Walls may calcify.

Fic. 119.

Follicular odontome (R.C.5. Museum), after Sland-Swiion.
{ Frans. Odownd. Soc.)

Fierous OpoxtoME (he. 120).

Site :—

Rare in man.

May occur in rickety children.

Common in goats.
Description :—

If in man, unilateral.

[f in animals, symmetrical,

Resembles fibroma.

Tooth surrounded by greatly thickened fibrous
follicle.
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FiG. 1zo.
Myr. Sution’s specimen of a fibrous odontome in the jaw of a goat.

There may be some relation between this odon-
tome and rickets, as the latter thickens
membranes covering growing bones.

CeEMENTOMA (fig. 121).

Fig. 121.

An odontome, probably a cementoma, removed by Mr. Jolin Murray.
{ Trans. Odont. Soc.)

Site :—

Rare in man.

Common in horses and ruminants.
Description :—

Calcified fibrous odontomes,

Follicle walls become cemental tissue,
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CompounD FoLricurar (figs. 122 and 123).

Fiec. 122.
Follicular odontome in maxilla of a thar, after 5/ and-Sution.

Fic, 123.

Seven denticles from the cyst shown in fig. 122.

Site :—
Rare 1in man.
Common in horses and goats.
Description :(—
Like follicular, but containing more than one
tooth or portions of teeth.
Rapicurar (fig. 124).
Site . —
Root of tooth only (odontome is formed after
crown develops).
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Common in lower animals,
Occurs especially in teeth growing from per-
sistent pulps.
Description :—
May consist of dentine (radicular dentoma).
May consist of osteo-dentine (radicular osteo-
dentoma).

Fis, 124.
Radicular odontome (R.C.S5. Museum). (Zrans. Odont. Sec.)

May consist of cementum (radicular cementoma).
No enamel.
Sometimes bone.

Comrosite (WnaoLE Toorn Germ) (fig. 125).

Fii. 125,

Mr. Christopher Heatl's case of a composite odontome.

Site .—
Probably confined to man,
Description .—
Consists of masses of all the dental tissues.
May be of any shape.
Very rare.
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(i) Acute empyema.
Symptoms :—

Much pain in region of affected part, especially
if ostium maxillaire is closed through swell-
ing of mucous membrane.

Distension in zygomatic region.

Cheek swollen,

Cheek may be red and tender.

Fic. 127.

From Spencer and Gask's ** The Practice of Surgery,” by permission of
Messrs. J. and A. Churchill, the publishers,

The Maxillary Antrum.

i.f, m.!, s5.f, inferior, middle and superior turbinals ; m.a, maxillary
antrum opening into middle turbinal fossa; /.5, frontal sinus and infun-
dibulum, into which open anterior ethmoidal cells : s5.5. orifice of sphenocidal
sinus ; ¢, infra-orbital canal ;: arrows show the points at which the antrum
is punctured.

Deep-seated pain.

Pain on pressure.

Throbbing pain after exertion or stooping.

Often supra-orbital neuralgia.

Copious discharge of pus into nose if ositiuin
maxillaire not blocked.

Pus foul.

































SYMPTOMSE OF NECROSI5 OF THE JAWS g |

Symptoms . —
Those of inflammation.
May be slight, as in simple cases after extraction.

[n severe cases the following are present: —
Thickening of gums.
Gums tumid and deep red.
Great swelling of surrounding parts.

Face swollen.

Fig. 128.

From L'.:.f:';')"_«.‘ “ Diental Surgery and Pathology,™ |1_-.' pl::rm:.“i-m of
Messrs, Longmans, Green and Co., the publishers.

Necrosis of the mandible involving the body of the bone. The necrosis
was due to sepsis in connection with the canine.

Suppuration and formation of sinuses.
Oozing of pus from margins of gums.
Separation of gums from alveolus.
Exposure of bone.
Difficulty in opening mouth.
Loosening and loss of teeth.
Detachment of dead bone from living, form-

Ing a sequestrum or exfoliation (hg. 129)
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Make a slit in the middle of the undivided por-
tion (fig. 132c) for the reception of the chin.
Lay on the chin.

FiG. 130.

Gutta-percha splint. Shape gutta-percha as above, soften in hot water,
and then place A under chin, bend B up over ascending ramus, and then bend
C as in fig. 131.

Fic. 131.
Gutta-percha splint applied. For explanation see fig. 130.

Tie the two lower over the head (fig. 133a).

Tie the two upper tails below the occiput (fig.
133B).

Knot the two tails together (fig. 133¢).
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FiG. 132.
Four-tailed bandage. a, slit at each end ; B, undivided eight inches ; c, slit for chiz.

¥1a6. 133

Four-tailed bandage applied. A, lower tail of bandage ; B, upper tail
of bandage ; ¢, upper and lower tails tied together,

Hammonp Wire Serint (figs. 134 and 135).
Description :—
. Made of soft iron or silver wire.
Adapted to both lingual and labial sides of teeth.
Fitted as accurately as possible to model.
[s fixed in the mouth with crdinary iron binding

wire (fig. 1358).

NoOTE.—Pass binding wire over outer bar, under inner bar,
back over inner bar and under outer bar. Then twist the two
ends and bend in to prevent irritation. Ligature, in this way,
to several teeth in each fragment.
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4

~ /f# .-I"-.. “,—_,'.-l"‘ﬁ"‘ql‘__":\\
A A
Fig. 137.

Hayward splint applied. A A, strong iron wires ; B B, bandage tied
under chin.

Gunwing SeLinT (fig. 138).
Description :—

Consists of upper and lower vulcanite cases
joined together.

Fic. 138.

Gunning splint : A, vulcanite upper lined with gutta- ]:mri:*ra, joined to
B: B, vulcanite lower ]mul with gutta- percha ; C C, impressions for upper
teeth ; D D, holes through which food is passed and mouth cleansed,
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FiG. 130.
ff.fn_: splint : A, vulcanite splint; B B B B, anterior and posterior
pillars with cups for gutta-percha for upper teeth; c ¢, perforations for

cleansing.

Disadvantages .—

Not easy to keep mouth clean.
Mastication and speech affected.

CRADLE SPLINT oF LEWIN PAYNE.

Description :—

Consists of two Hammond’s splints, one for the
upper and the other for the lower, joined
together by upright wires. It can be used in

place of Gunning's, and is more cleanly.

ToMES SPLINT.

Description :—
A metal cap made to fit over several teeth on
each side of fracture.
It is cemented into place,
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This then becomes divided off by a growth from
the roof, the naso-frontal process (figs. 145,4,
and 145,8B), and growths from the lateral boun-
daries, the maxillary processes (fig. 143,cC).

It is due to an arrested development of, and a
failure of normal union between these pro-
cesses that cleft palate results.

Degrees of cleft :—
Bifid uvula (fig. 146).
Division of uvula and soft palate (fig. 147).
Division of soft palate and hard palate up to the
anterior palatine foramen (fig. 148).

F1G. 146.—Cleft palate in- Fig. 147.—Cleft palate in-
volving uwvula only. a, hard volving uvula and soft palate
palate ; B, soft palate; c, divi- only. A, hard palate; B, soft
ded uvula. palate.

F16. 148.—Cleft palate invol- F1G. 149.—Cleft palate invol-
ving uvula, soft palate, and hard ving uvula, soit palate, hard palate,
palate. A, hard palate; B, soft and inlcr-maxillarg bone between
palate. central and lateral incisors. A, hard

palate ; B, soft palate.
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Division of soft and hard palates and pre-
maxillary bone, usually between the central
and lateral incisors (fig. 149). In rare cases
the division of the pre-maxillary bone may be
as in fig. 150.

Division of hard and soft palates and pre-
maxillary bone on both sides (hg. 151).

FiG. 150.—A rare form of cleft. A, supernumerary tooth; B, poorly
developed lateral incisor ; C, canine; D, hard palate ; E, soft palate.

Fig. 151.—Cleft palate involving uvula, soft palate, hard palate, and inter-
maxillary bone on both sides. A, hard palate ; B, soft palate.

Symptoms (—
Sucking and swallowing difficult, sometimes
impossible.

Tendency to adenoids.












286 DENTAL SURGERY AND PATHOLOGY

(iii) Pass sutures through soft palate (fig. 152,44).

(iv) Divide muscles of soft palate to ensure rest
and prevent separation of halves.

(v) Tie sutures (fig. 153.,4) and leave for about
seven days.

OPERATION OF URANOPLASTY.

Process :—
(1) Make two incisions down to the bone, one on
each side of cleft about half an inch from
the teeth and partly into the soft palate

(fig. 154).

F1G. 154.—Uranoplasty. A, hard palate; B, soft palate; cc, incisions
to bone.

F1G. 155.—Uranoplasty. A, hard palate ; B, soft palate; cc, two flaps
of gum separated from the bone and brought into contact in median line;
DD, ligatures of silver wire.

































































































































































































































