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ROSIN SOLUTION FOR THE SEALING OF THE. DEN:

 TINAL TUBULI AND AS AN ADJUVANT IN
THE FILLING OF ROOT-CANALS:
" BY Dr. ]J. R. Carranax, CINCI;‘—II\.IATI, Omro.
B b e ST er xll e
. - Chloroform e, ... .. ... . 3iij ' .
M. Fiat sol.
Cdlo;_)_iu')__nir', -,1-'e';s‘l;n:Ac'ommonly.k:ioxsrn as rosin; is obt.ainé‘(li"""“ B

from turpentine by distillation. In the process the oil of tur-
pentine. comes over -and the rosin -remains behind.
varies in color from dark red-brown to black or white, ac-
cording to its purity and the degree of heat used in ijts
preparation. Chemically, it is the anhydrid of abietic acid.
It has the physical and chemical properties common to .all .
resins. It softens at 176° I, and fuses completely at 275° F.;
is insoluble in water; with difficulty is soluble in alcohol;
freely soluble in chloroform, acetone, benzone, and fatty oils.
. The rosin that is best adapted to dental uses that I have
been able to find, is that prepared by Bernardel for the use of
the violinist. A French preparation very near the color of
dentin. - The formula as given qbdve‘makcs_‘a,vréry thin solu-
tion. It reqiired a long tire for me to realize the advantage
in the use.of a thin. solution. A thick mixture will not pene-
trate the tubules, nor does it give up enough chloroform to
dissolve the gutta-percha. ’ '
- You will agree with me in three statements: -

First—That thermal changes due to the presence of large
metallic fillings in tooth cavities excite conditions that cause
the untimely death of many. tooth pulps.

Second—That pulp capping has ceased to be a regular
procedure in many offices.

Third—That a thoroughly satisfactory root-canal filling
has not yet been proven. -

' Read before the First District Dental Soclety, S. N. Y., Dee. 1, 1013,

Rosin.,
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the use of a solution of rosin

It is my desire to discuss
t of the class of cases that the

~—in chloroform in our treatmen

three statements suggest.
A moment’s consideration of the three divisions indicate

that we are to deal with dentin that has been subjected to
infection. Thereiore a brief rehearsal of the histological an-
atomy of dentin will aid us in getting our mental eyes in the
same focus. = %
Arthur Hopewell Smith in his late book, “ An Introduc-
tion to Dental Anatomy and Physiology,” says: “The func-
tions of dentin -are to give substance to the tooth itself; to
enter of sensation; to protect the pulp. Enamel-

provide a ¢
n. The pulp is _llighly vitalized

is without the pale of nutritio
and the dentin is on the border

semi-vitalized, if one may sQ speak.
« Nature would not for a moment tolerate the presence

in the midst of living tissues of a dead body like enamel. The
result is therefore the presence hetween the living pulp and
the inert enamel of a large area, relatively speaking, of a tis-
sue which is marvelous and unique. In no other part of the
body do we find an entirely tubular structure like dentin. Its
peripheral parts where it joins the inorganic enamel and
cementum are less vitalized than its central parts. This ex-
plains the reason why the dentinal tubules are not of the
same caliber throughout their lengths. They vary from 1.7
ptos p The diameter of the tube diminishes as it proceeds
outward, until at the péripheral region of the tooth it be-
“ios COMES immeasurable. The dentin of the cro
- - more pléntifully supplied with living material (protoplasm)

than the roots ; hence the fibes branch more f

latter than in the former situation.
tinal fibrils; that is the perip
It is through these dentinal
are transmitted to the pulp.
Miller and Black in the study of carious
among other interesting
tubuli; that t

tegrated dentin is that’

line of the living and the dead:

wn of teeth is

requently in the .
The tubes carry the den-
heral poles of the od_ontoblasts."
fibrils that nervous stimuli
Following the teachings 0$
dentin, we note

things that caries progresses along
he form of the disin-
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pulp chamber, and that the dentin is decalcified in advance
of the penetration of the micro-organisms.

It is not likely that in the preparation of cavities we
always remove the apex of the affected dentin. In deep-seated
cavities is it advisable? In spite of the application of strong

‘antiseptic agents recurrent decay may develop, and toxins
finally reach the pulp. T ‘

If the remaining traces or thin layers of decayed dentin
can be thoroughly dehydrated, the application of rosin solu-
tion may be of great service. .

First, rosin being more or less.a. non-conductor, it reduces
the shock of thermal changes, thereby lessening the tendency
to secondary growths or deposits within the pulp chamber
that are so noticeable under large metallic fillings, especially
under large gold inlays. .. ‘

We are taught that the decalcified dentin that is to be
found just in advance of the micro-organisms in carious
dentin furnishes food for the invading host. If the remaining
decalcified ‘dentin be saturated with rosin, I imagine the cost

~of living in that region will become prohibitive. However, if
the rosin solution reaches the farthest boundaries of the de-
calcified ‘dentin through.the infected area, then the micro-
organisms within the tubuli will have been engulfed within
the rosin solution, and unless the bacteria are able to liquify

the rosin, they will be forever inhibited from further activity, =
be they arobic or anerobic, in active or spore form. I need

only mention the antiseptic properties of the chloroform,

This you will admit would be a very desirable condition
in which to have a layer of decayed or decalcified dentin over
the pulp, where the removal of the layer of decay would mean
the exposure of the pulp.

The most satisfactory results that I have had in capping
pulps has been to flow a rosin solution over the exposure,
evaporating the chloroform with warm air, then cause a very
thin cement to flow over the floor of the cavity and the thin
coat of rosin and allow it to harden, being very careful to
avoid pressure of any kind on the cement until quite hard.

This practice has been confined to quite small and recent
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exposures. Not the least satisfactory use of the rosin. solu-
tion is after more or less thorough drying of the cavity and
application of the rosin prior to the insertion of gutta-percha
fillings either as a temporary or permanent filling.

On the removal of a temporary stopping of this nature
that has been ‘in place a week or a month, the decayed dentin
that may have for any reason been left in the cavity will be
found noticeably tough and hard and dry, due to the presence
of the rosin, and the sensibility of the dentin will be materially
less, showing that the dentin has been free from the |rrltatmg
effects of. acxds, or, in other ‘words; the fibrils have-been in a
state of comparative rest. And after all is said, the chief func-
tion of the surgeon is to remove the irritant and place the
aﬁ'ected reglon at rest to the end that nature may perform a
cure. - 1 = ; Uity o

- We now come to the consndetatlon of the time-worn- sub-
ject of root-canal filling. Let us not undertake to discuss the
treatment of root canals preparatory to filling further than to
say that no root canal is properly prepared for filling unless
a fine paper canal dryer, as furnished us by the dealers, can
be passed to or near the apical foramen.

‘In a devitalized tooth we are again dealing w:th infected -

dentin or with dentin in which the tubules will soon be filled
with micro-organisms unless they be tightly sealed with a
stable and compatible substance.

®In a discussion read before the Nafional Dental. Associa-
tion at Cleveland, July, 1911, recorded on page 218 of the

_official proceedings of that year, I gave the technic for filling

of root canals with rosin chlora-percha and gutta- percha cones.
The record shows this statement: “ A tooth treated in
this manner out of the mouth and made into a thinly ground

slide will show that the tubuli are filled to the cementum with

rosin. The canal is filled with rosin and gutta-percha, a mix-
ture that is hard and insoluble in body fluids, does not shrink
and is compatible with the surrounding tissues, as is chloro-
percha. : '

Further along in this paper I wish to modify this state-
ment somewhat.

Pt AR S
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In the two years that have elapsed, almost constant ob-
servation and effort has produced improvement in technic and
results. The improvement and better understanding of con-
ditions is the result of having found a staining material that
will carry with the solution into the tubuli and remain per-
manently with the rosin during the process of grinding thin
sections of the dentin for microscopic inspection,

If possible, is it desirable or necessary that the tubuli be
sealed? :

Dr. Hermann Prinz, whom I regard as one of the fore-
most among our scientific. research workers, said.in a paper
read before the St. Louis Dental Society, September 2, 1912:
“If the canal is not filled perfectly, serum will seep into it
from the apical tissues. . The serum furnishes nutrient ma-
terial for thé micro‘organisms present in the tubuli of a
primarily infected root canal.”

The dentin is traversed by dentinal tubuli which num-
ber from 25,000 to 30,000 to the square millimeter. The pulp
in situ sends protoplasmatic processes into these tubuli, and
is connected with the peripheral tissues by arteries, veins, and
nerves which pass through the main foramen and a number
of small foramina (usually 2-7) present in the apex of the
tooth.. According to Fischer these accessory foramina are
found in about 90 per cent. of all permanent teeth. These
anatomic facts are not sufficiently - emphasized at ‘present,
Their significance is of great importance for the full compre-
hension of the pathology of secondary infection.

In an incipiently infected root canal, these dentinal tubuli

forms of pathogenic bacteria. .

After exhausting the nutrient material the bacteria be-
come attenuated or they assume restive forms. 1f-the tubuli
and the foramina are tightly sealed, these enclosed bacteria

and. the‘small foramina offer ready’ hiding places for various

‘must necessarily remain permanently confined in their lodg-

ing places, while, if the root-canal filling leaks, the seepage of
serum furnishes fresh material which offers excellent oppor-
tunity for their renewed activities.

By continuity this secondary infection spreads along the
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lines of least resistance, f.e, toward the apex, and finally the Strugg]e - i
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reaches the pericementum. This tissue protects itself against sist in repair, N

. . . . - . . 1
the invading foe by a reactive inflammation which results in inert tubular °
ot nas
| the production of a fungus growth known as a granuloma, or, micro- -organisms |
! in the past, as the abscess sack or pyogenic membrane. mass an inert hap ol
m
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For years the enclosed bacteria may remain dormant. At i closing of the ny J
the slightest provocation, however, overexertion, a cold, in- : be able to enVelnﬂ
- ~creased blood pressure, lowered vitality or some other cause, peridental membr
. - - . they may assume a most virulent act1v1ty,‘ resulting in ‘the .- .~ -7 ~ ful purposes foran
i i e - production of the so-called subacute abscess.” Ba%ed upon this. ~ *-7p 7 7 Most of i b
i supposition, we are able to furnish a plausible explanation of opinion that What
. how these obscure secondary abscesses occur about the de- - tered but ittle, ‘
UosErgamEries o yitalized teeth which at one time were pronounced cured, : o The radiograp}
’ | _ In one of the most profound papers given to the dental ' titioners Hag' bg:gf
1 profession on mouth infection, Dr. Rhein says: “ Unfortu- the dullest of com
nately as a profession we must admit that most of the cases " It does matter asli
of blind abscess are the results of imperfect dental opera- I manner of placin
tions. In some cases they may be the result of bad judgment f prime lmportancegi,
: ! on the part of the operator; in others they may be due to ig- 3 ous foramina, and, 1
C ot s oo porance andincompetence, but a very large number of cases. ¥ . .  minain a i
are attributable to the failure of the educated dentist to give ~— § = comes our duty to s(
| the time needed to perform an aseptic operation and have the material that will s¢
oo .. ... . field absolutely free from the possibility of future infection. ings that, owing to(i
U S il “This is absolutely nothing short of malpractice whéndone by <°, &, .. 7" " Havewe . rb'ot'-i
: a dentist who knows.” : quirements mdlcated'
o We have the testimony of several investigators to the sidered Gutta i
= _effect that it is possible to sterilize the root ¢anal proper;-but  parafifi; ag advoml:)até
Lo it is an 1mpossrb1hty to sterilize infected dentin of a toéth ~ ning and the combu
B wvhile it remains in the mouth. ] the gutta- perchy esn)
The microscope and the culture media have shown us far. We know of mal
conclusively that we have been, and are now, leaving enor- failures with this roo
mous numbers of micro-organisms within the body with a ulation, but often dJ
more or less available route-open totire circulatory system: = has-shr"un'ken' sufficie
where they may reach any part of the body carrying destruc- OF permit the e resseg
tion to those organs or parts that may offer the most at- tubuli, and in agdmo
tractive lodging place. found to be it
A most significant fact must be borne in mind in regard to [ - stances that we dre a

T -
the devitalized dentin. We have no blood current to assist in The parafﬁn oot
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the struggle. The dentin has absolutely no power even to as-
sist in repair. No granulation or scar tissue—nothing but an
inert tubular mass infected by millions of toxin-producing
micro-organisms. We must make of this infected tubular
mass an inert harmless and stable body, including the effective
-closing of the numerous foramina, to. the end that nature may
be able to envelop the root mass in a healthy and vigorous
peridental membrane that the tooth may serve its several use-
ful purposes for a number of years. £ '
Most of us have at one time or another shared in the
opinion that what the root canal might be filled with mat-
tered but little, - T L LT v, Tl
~ The radiograph in the hands of the advanced dental prac-
titioners has brought to light evidence sufficient to prove to

the dullest of _comgreh_ensipn_,;th_e"falla'cy.'of such’ an opinion.

It 'doés ‘matter as to the material: it does matter as to the
manner of placing the material in the canal. The matter of
prime importance being the sealing of the more or less numer-

- -ous foramina, and, as we have no assurance that all' the foral”

mina in a given toot canal are located near the apex, it be-
comes our duty to seal the whole length of each canal with a
material that will search out and seal minute canals or open-
ings that, owing to physical conditions, we are unable to see.

Have we a root-canal filling material that will meet the re-
quirements indicated above? We have three that may be.con-
sidered.
paraffin, as advocated by Dr. Hermann Prinz and Dr. Dun-
ning and the combination of rosin and gutta-percha. With

the gutta-percha cone and chlpro-percha‘ you are quite famil-

ar. - We know of many successes as well as of many unhappy - .
Mailureswith this root filling, sometimes due to faulty manip-

Gutta,'P:e_"?}.!-'.i;.:aﬂdu.,chloro—percha in~ combination, ™"

BB et
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ulation, but often due to the fact that the root-canal filling -

has shrunken sufficiently to admit body fluids to the canal "

or permit the egress of the micro-organisms that infested the
tubuli, and in addition the gutta-percha root fillings are often
found to be saturated with decomposed and odoriferous sub-

‘stances that we are altogether too familiar with,

The paraffin root-canal filling, as advocated by Dr. Prinz




___its _permanence ‘within the body.
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--and Dr. Dunning, has many attractive features, and time may
prove it a most, if not the most, acceptable root filling. - I have
not always succeeded in getting the paraffin to the apex of -
the roots of upper teeth. If the wire is too hot the paraffin
ill collect about the shank of the instrument, and if not hot
to all parts of the canal. The melted
the paraffin oil into the tubuli
It will take time to prove
Our previous experiences
ave made us a little shy-
- -t 5 Lz

w
enough it does not flow
paraffin will,- however, follow
and foramina if treated properly.

“and the_experience, of the su rgeoll h
on this point. - e A : [
The technic of the rosin-gutta-percha root filling is sim-
ple, easy, quick, and sure to seal all tubuli and foramina that
©areropen) Y LRI O L
I have said that a_root canal should be the general shape
of the paper root-canal drierseas furnished us by the dealers.
In addition to this general form, have the mouth of each canal
a decided saucer shape. This will facilitate the placing of
agents or instruments to or near the apical foramen. “The
first step then is the complete dehydration of the dentin, using
by Dr. Prinz, as_the dehydrating agent.
Aiter flooding the canal with acetone, use the paper points
liberally until the canal is entirely free of moisture. Follow
this with warm air. Then hold a warm wire in the canal for
- a'minute or two, being careful that the wire is not hot enough
to scar any part of the canal. R
Right here is where many root-canal operations fail. The
must be as dry as it.is .possible. to make
d that it is possible to do damage by

daled i ipalit GliE v T G
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canals and tubili
_them, bearing in min
overheating the root. S
Now flood the dry root canal with the thin rosin solution,
* pumping it in with a wisp of cotton on 2 broach. When the
canal is full of the solution, pass a fine wire or broach to the
end of the canal. Work out all the air that may be trapped
therein. This is of vital importance. ’ .
Select a gutta-percha cone that will reach to or near the
end of the canal, holding the cone with a fine foil carrier, and
pass the cone carefully.and surely about half way into the

Vonbd

-

ATy T -

Callaha

canal, pumping
from forty ta .
form, advancin
The pumg
anto c\'vr\l- --::»l
:"\nl\'cs l[u'- priy
mg more and n
surrounding s
Plie rosin scal
‘_7_;_117_1&1-;)01'_chu to
Suttlicper T
tluids or substa
= It this deg
cone at or near
siijn- or on the :
that will g in
canal, using wa
necessary.

This packi
fosin into unk
brings the surp
where it may b

In multi-ro
vidual canal bel

~Rub the st

th partially dis
strument.  The
Cements, '
*You may a
bl o the fa
open and dry 1
~ Are we Ik
resren follawing
ihe probal
termende ypan tf

'
LERE TR S i 1 of {

freh i the o
= Mo oand 8

Yy ttece




may
have
x of

affin

t hot
elted

ubuli .

irove
nces
v shy

sim-
that

ihape
alers.
canal
\g of

The
using
gent.
oints
sllow
1l for
ough

The
make

e by

ition,
n the

o the’

pped

r the
, and
> the

B

» W
A

0

Y

Gallahan: Rosin Solution in Root Filling 61

canal, pumping the cone up and down in the canal usually
from forty to sixty times, and, as it dissolves in the chloro-
form, advancing the cone farther toward the apex.

- The pumping motion forces the rosin solution farther
into every opening. The chloroform at the same time dis-
solves the periphery of the gutta-percha cone which, becom-
ing more and more attenuated, slips farther toward the apex,
surrounding itself with a mixture of gutta-percha and rosin,
The rosin seals the tubuli and at the same time causes the
gutta-percha to stick tight to the pulp walls, and makes the
gutta-percha more stable and proof against the action of body
fluids or substances. i e 2R '

¢ If this does not leave the lar
cone at or near the end of the can
side or on the first one; then, wi
that will 'go into the canals,
canal, using warm air to
necessary,

ge end of the gutta-percha

th cold steel plugger points
gently pack the mass into the .
soften the protruding gutta-percha if

This packing forces the semi-fluid (chloro-pe
rosin) into unknown canals and pockets, and at the same time
brings the surplus chloro-percha to the mouth of the canal,
where it may be taken up with absorbent rolls or cotton.

In multi-rooted teeth complete the filling of each indi-
-viduals catial before starting anothetf,

rcha and

the partially dissoived gutta-percha from adhering to the in-
Strument. “The pulp chamber is to be filled with one of the
‘cements. '

- - You may ask: ™ Do you-succeed-in fillifig™all atials and~ "

Rub the steel plugger points on paraffin, cake.to prevent, .-

Tl to-the-farthest extremity 7N S

o; only those thaf are
open and dry to the farthest extremity.

Are we likely to have inflammation in ‘the - periapical: -

region following the closure of root canals in this manner?
The probability of inflammatory conditions in all cases

depends upon the ability of the operator to read the patho-

logical signs of each individual case and his skill and delicacy

. of touch in the manipulation of the various agents used.

Rosin and chloro-percha and cone is superior to chloro-
percha in three ways. First, the rosin in chloroform pene-

7’

al, place a small cone along- -~
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trates deeply into the {ubuli and foramina that chloro-percha
will not enter at all, leaving within such tubuli or foramina,
upon the disappearance‘ oi the chloroform, a more or less solid,
inert, insoluble substance that enmeshes the contents and
seals the lumina of such tubuli or {oramina. Second, the rosin.
and chloroform causes the gutta-percha, in whatever form it -

may be.applied, to adhere _clb_sely__t_o the walls of root canal or

cavity. Third, the incorporation of tlie rosin in- the freshly
made chloro-percha makes -an unshrinkable and impervious -
mass about the gutta-percha cone. If gutta-percha and rosin
be dissolved in chloroform and left in an open dish or tube
to dry or solidify, the rosin will rise to-the surface and, harden
in a crust over the gutta-percha. When the mixture-is made
in the root canal, as has been suggested, the rosin in-solution
is held firmly in place in the dissolved gutta-percha between
the canal wall and the cone in the center. ,

We must be prepared to meet all sorts of morbid anatom-
ical changes in the pulp chambers, root canals and the den-
tinal tubuli, due largely to constructive irritations long pres-
ent in and about the tooth. :

The slides that I shall show
each one, to assist in demonstrating that
quife root-canal treatment are, as a rule,
perfect anatomical specimens that we see illustrated- in our
text-books. A tooth that has lost its pulp has usually been
subjected for a long time to those conditions that bring about.
destructive as well as constructive changes.

~ The rosin solution does not show in X-ray pictures until
mixed with gutta-percha, when it shows very plainly in the
canals and foramina, but not in the tubuli. Chloro-percha will
not enter the _Vtubules; bismuth

on the screen are selected,
the teeth which re-

stain spoken of enters the tubuli with the chloroform and
in X-ray pictures; 80, in

rosin solution, but does not show

order that we might have some visible evidence of the diffusi-
bility of the rosin solution through the dentin, I have resorted
to color photography.? To vouch for the correctness of the
‘pictures, I have the original specimens here for comparison.

: See frontisplece.
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his.

¢ could certainly

The pulp canals

of a number

of extracted teeth were

opened mechanically

—that s

with burs

hydrated and pumped full of the rosin and

and drills—de-

chloroform that

had been stained blye, Then the

gutta-percha cones were
used as has been describe : :

d above,

can work toward 2 reasonable ideal.
These slides are sh

to prove results, .. There.is a vast-dif )
a root canal in an extracted tooth and one in sity,




