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SOME HINTS ON HYPODERMATIC MEDICATION.

————

By JAMES H. PARKINSOXN, L. R, C. 8. I., Bacramento, Cal.

It is not my purpose in this paper to {raverse the ground al-
ready so admirably covered by Professor Bartholow in his
« Hypodermatic Medication,”” but merely to point out some
facts, the resnlt of practical experience not usually found in
the text books, and, for the benefit of those whom time will not
permit to peruse the standard anthorities, to indicate the advan-
tages to be derived and the best means of atiaining them.

The advantages of hypodermatic medication are perhaps best
realized and appreciated, when we compare the number of
practitioners now using the syringe with that of some 20 years
ago. Since ifs infroduction in 1839, and extension by means
of improved apparatus and pharmaceutical preparations, the
method has grown steadily in favor, both with the profession
and the public, and very few who use it constantly, but will re-
member how impotent they have felt when in an emergency the
well tried ally was not at hand.

The rapidity of action which drugs administered subcuta-
neously exhibit, the certainty of the effects that will be pro-
duced, the power of applying the agent directly to the seat of pain,
and all these independent of the eondition of the stomach, are the
great points of superiority the method possesses. The amount of
the drug required is another factor. Most authoritieslay down the
proportion in effect as one-third, but this is certainly too large,
one-quarter of any drug administered subcutaneously will about
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equal 2 unit of the same given by the stomach. In cases of
poisoning, where the toxic action’is so far advanced as to render
absorption by the ordinary channels uncertain, the introduection
of a remedial agent, as it were directly into the circulation, will
often have the happiest effeet. This is most marked when the
antagonistic diug or physiological antidote is available. The
change is rapid and uite perceptible, while the doses can be
gauged with far greater accuracy than is possible in internal
medication.

The disadvantages or drawbacks to the use of the syringe are
few. It can be contended that its use three times daily for any
extended period, would soon become practically impossible for
want of fresh tissue in which to insert the injection, and this,
granting that no untoward result had superceded. Yetit is often
used morning and evening for many weeks, without permanent
disadvantage. Putting aside the question of constitutional
effect, any local mischief which ensues may, with rare exception,
be set down to want of care or knowledge in selection of site
and mode of operating. Imperfect jor dirty instruments, and
solutions in a chemically unfit state to come in contact with
healthy tissues, are fertile causes of after trouble. Whilst the
announcemsent of his intenfion by the medical attendant to use
the syringe may be objected to by a nervous patient, this ob-
jection is really due to apprehension of an unknown sensation
and never arises from actual experience. The pain in penetra-
tion of a sharp fine needle properly inserted is trivial, and, with
the exception of the injection of irritants, the presence of the
ordinary golutions in use ceases to be felt about ons minute after
insertion; the sensation during that interval is a slight stinging
or burning pain, and will be produced just as acutely by pure
water, from which fact the latter harmless agent is sometimes
employed to produce a moral effect. No patient who has once
experienced the relief afforded by morphia hypodermica,lly ad-
ministered will object to its subsequent use, the great difficulty
indeed is usually to reduce the dose and limit the frequency of
application in those who remember its benefits. Some subjects
possess a peculiar idiosynerasy for morphia salts, a very small
dose producing unpleasant symptoms, nausea, malaise and often
sleeplessness. This holds good in gastric as well as hypoder-
matic medication, but in the latter, whilst the onset of the
gymptoms is more rapid, owing to the smaller, quantity of the
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drug present, the effect is not so lasting. The question often
asked, whether this method of admi nistration is more likely to
produce the opium habit than any other, must be answered in
the negative. Few patients possess the skill necessary to per-
form the operation, and those cases on record are almost ex-
clusively composed of physicians or students, whose special
training enabled them to effect their own ruin. It ought to be
a rule broken by the rarest exceptions, that the medical attend-
ant only should use the syringe. Apart from the danger of
engendering a condition of the system most difficult to control,
the operation itself is not so absolutely simple or wholly devoid
of danger as to be entrusted to the hands of any layman.

The cases in which hypodermic injection is most suitable may
be divided into those in which the stomach from irritability will
not retain anything; where in extreme prostration with collapse
the intestinal canal will absorb the medical agent so slowly, or
imperfectly, as to render the effect extremely uncertain;in insen-
sibility or coma from toxic or pathological causek when pain is
S0 intense and severe that instant relief is imperative; and where
the local effects of the drug are required before ifs constitu-
tional influence. It is a disputed point, whether any such thing
as a local effect can be produced. In using the term ¢ loeal
effect,”” I presume thata distinction is drawn between an action
affecting parts and tissues with limitation and a therapeutic
effect produced by the vital fluid in the general circulation
charged with a medicinal agent. Without entering deeply info
this question, repeated practical experience has demonstrated
that an effect more rapid, and frequently more permanent, is
obtained where the referred seat of the lesion is attacked.
S. Weir Mitchell, KEeene and Morehouse, as the result of numer-
ous experiments, state that morphia exerts its anodyne effect
more powerfully the nearer it is to the seat of pain. Speaking
of liniments, Hilton says: *° Of this, I feel assured, that if the
profession will act upon the cutaneous distribution of the nerves
with determination and definite ideas for the purpose of convey-
ing a ealming influence to the associated deep seated muscular
and articular or internal nerves, they will find the treatment
very successful’”’ The rationale of which evidently is that the
anzsthetic condition of the cutaneous nerve filaments is propa-
gated along the trunks to influence them in turn. It thus seems
reasonable to suppose that where a drog in b ready form for ab-
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sorption can be brought into close proximity with vessels sup-
plying a part, they will take it up and produce an effect in their
process of supply.

The contra-indications to the use of the syringe are included
in what would guide the administration of the same substances
by the mouth, bearing in mind that we are dealing with intensi-
fied action. With thisin view, we may consider the syringe as
insdmissible in very early or advanced life. In the first in-
stance we deal with the system at a period when 1t exhibits, in
the case of morphis, a remarkable susceptibility, and in the next
with an organism where the processes of regeneration have ceased
and changes in vital organs taken place which often give no evi-
dence of their existence. The rapid and certain effect of a drug in-
introduced almost directly into the general cireulation places it not
only at once beyond our control, but enables it at the same time to
obtain a considerable start of any counteractive measures. Inearly
life, taking morphia as an example, and assuming the relative
effect by the t#b methods of administration as1 to 4,the dose hy-
podermically for a child of five or seven years, would be about J;
grain, accurate estimation of which, unless with a special dise
or golutions, is an extreme nicety. It is difficult to arrive at
even an approximate limitation, but we may be safe in saying
that the syringe should not be used on children under 10 years,
and that in early or advanced life, except in poisoning or pain
and shock from surgical causes, the risk must be considered to
more than counterbslance the expected gain. The substances
used for hypodermic injection are becoming daily more numer-
ous, Asa rule, the alkaloids are chosen, from their strength
permitting the introduction of the smallest quantity of foreign
matter necessary to produce the effect of the drug, as well as the
fact that irritant principles have been removed in their prepara-
tion, Of these, the commonest are morphia, atropia and
strychnia, ahd next in frequency the drugs ether, ergot and
chloroform. In any solution injected, it is important that the
fluid should be optically clear and free from ‘any sediment.
Depositsindicate imperfect solution, organie or cherlical desom-
position, zll of which are to be feared from the element of un-
certainty which they introduce, and also from their proneness
to cause loeal irritation with unpleasant results. Hxperience has
shown that, properly used, and with due precautions, very irri-
tating agents can be introduced into the tissues, provided a
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frequent and contigyous repetition is not called for, so that the
range of drugs is not limited by this restriction. As I have
said, the alkaloid is, under all circumstances, to be preferred to
the crude drug; its preparation by solution can be better dis-
cussed hereafter.

The medicinal agents used can be carried in two forms, dry
or in solution. With the exception of such drugs as exist for
purposes of injection in a fiuid form, itis far preferable to carry
the alkaloid in its drystate. Pure water is the best menstruum,
but an aqgueous solution of a vegetable prineiple will not re-
main good for any length of time. A penicilium forms, and
once present, all certainty of the strength of the solution is
gone, while the fact is added of a dangerouselement in the pres-
ence of a decomposing fluid in the tissues and general circula-
tion. Solutions made with distilled cherry, laurel or eucalyptus
water according to Bartholow will keep good for many weeks,
The same authority recommends the addition of carbolic acid in
the proportion of m.i. to 3i. of the solution, this causes a mere
momentary increase of pain on the injection of the fluid.
Salycilie, boracie, and benzoic acid all have the same power,
but are more irritating than carbolic acid. Again, ag I will
hereafter have occasion to allude to, the introduction of the
smallest quantity of fluid within certain limitations is eminently
desirable, but solutions even of the most soluble alkaloids, when
concentrated, are apt soon to lose strength by deposition. The
common morphia solution in use ‘“Magendie’s’’ (gr.ii, to 3i.) is
much too bulky, and one of gr.iv. to 3i. is preferable, but this
except when freshly made is unreliable, hence, unless in hos-
pital practice, we are compelled to fall back upon the clumsier
preparation. Assuming that the practitioner employs ¢ Magen-
die’s ”’ solution, he carries 3ii. of if, that being the standard size
of most pocket hypodermic case vials. Now, should he require
to inject gr.i., he will be compelled to employ the enormous
quantity of 30 minims, a syringe full and a half, to obtain the
dose. These disadvantages may seem sufficient to warrant our
preference for any means which would lessen them, did not
another and stronger aspectof the case presentitself. It is often
desirable to combine atropia with morphia, and there the solu-
tion presents insurmountable diffieulties, When morphia and
atropia are used in combination, it is not so much to obtain the
cumulative therapeutic effect, but that by their direet physio-
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logical antagonism, they may so react on each other as to produce
the most favorable results. How marked this anfagonism is,
can best be realized by those who have seen a case of opium
poisoning, treated by the subcuianecus injection of atropia.
The rapid change in the condition of the vietim, the accelerated
respiration, warming surface and coloring face being most per-
ceptible, In many cases, morphia, when injected alonein doses
gufficient to merely allay pain, will produce most disagreeable
symptoms, to an extent almost to debar its future use. In a
brother professional I have seen emesis follow 70 seconds after
the introduction of } gr. morphia, whereas, with the 1y of
atropia added merely a feeling of temporary discomfort super-
vened. This practical experience, which is supported by Bar-
tholow, directly controverts the results obtained by 5. Weir Mitch-
ell, Keene and Morehouse, who assert that the nausea of morphia
is not prevented or removed by atropia. Headache followed by
profound prostration is, particularly in the female, a frequent
sequela which the addition of atropia will lessen to a minimum of
inconvenience.

The effect of a combined morphia and atropia injection, owing
to the greater permanence of the atropia, is also more energetic
and more lasting than when morphia is used alone, and the cer-
fainty of acfion is materially increased. I'inally, in those cases
which we oeccasionally encounter, where a small dose of morphia
may produce dangerous or even fatal symptoms, the combina-
tion with atropia ensures a modifying influence for good at the
time, and by retarding their onset allows the danger to be pre-
ceded by timely warning. Just as in the administration of
chloroform we come across cases in which, by no enquiry or
examination are we able to forewarn ourselves, 80 in the use of

. morphia, the contingency may also arise, and the discovery be
made too late to be of service. From the foregoing reasonms, it
will be seen, that unless when strongly contra-indicated, atropia
should always be combined with morphia previous to injection.

Too much stress cannot be laid upon the importance of this
fact, and where modern appliances have enabled it to be accom-
plished without inconvenience, its neglect is inexcusable. To
effect such a combination with solutions requires one of each

-alkaloid, and the calculation and measurement of a minute dose
of atropia is a very uncertain and difficult matter., The most
important point to bear in mind in this connection, is that the
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proportion of the alkaloids is not arbitrary, but in a fixed ratio
which has been laid down by Bartholow as the result of numer-
ous experiments, varying from <15 in 4 gr. morphia to 3};
7z gr. This, it will be seen, adds materm.lly to the difficulty
in managing the solutions, for in addition to other details the
ratio of each alkaloid must be borne in mind. The foregoing
reasons led Bartholow to adopt powders readily soluble in
water as the most appropriate means. He says ‘“My conclu-
gion ig that it is far better to make extemporaneous solutions
than to rely on any formula, how well adapted soever it may
appear to be to the purpose in view.” These have the merit of
being absolutely accurate, but the liability to loss in transport,
chemical changes if kept in papers for any length of fime, and
above all their extreme unwieldiness demanded a substantial
improvement. This has been given to the profession by Wyeth of
Philadelphia, whose compressed tablets leavenothing further to
be desired. Dr. H. Augustus Wilson, who first called attention
to their use in a paper read before the Phlladelph1a County
Medical Society, Oct. 27, 1880, says:

I claim that the advantages of this method over any other
known are:

¢ 1st., The convenient size of the pellets,

¢ 2d. That they may be used by the mouth if desirable.

¢ 3d. Their certainty of contents and dose.

“ 4th, Their certainty and rapidity of action.”

And in a subsequent note:

“ The employment of the pellets * * * during the past
nine months has convinced me that their careful use will tend
still further to banish from our armamentarium the bulky change-
able solutions and the equally inconvenient powders.”

They are compact, portable, readily soluble, absolutely ac-
curate, and stable for an indefinite period. The standard pro-
portions of alkaloids combined is closely followed, and a large
scale of doses gives comsiderable latitude to the physician.
The basis of the tablets with the majority of alkaloids is sul-
phate of sodium, which, from physiological reasons, is much pre-
ferable to the gelatine dises in use elsewhere. Grelatine is less
soluble, more irritant to the tissues and does not stand trans-
port and change of atmospheric conditions with the sodium
tablets. All the alkaloids used in hypodermic medication are
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found in Wyeth's list, and such combinations as experience has
proved to be most desirable.

With the exception of individual idiosynerasy, by which is
meant extreme susceptibility to any drug, there are none which
cannot be avoided by some care and discretion. We have seen
that the idiosynerasy in the case of morphia can be almost com-
pletely counteracted by the combination of atropia, so that
errors in the manner of injecting remain the sole cause. Of these
the entrance of the needle point into a vein and theintroduction
of the fluid at once into the general circulation, is the gravest.
The symptoms of this accident most nearly resemble those of
canalization and the treatment at first will be similar to that in
any case of shock followed, if demanded, by general or physio-
logical measures.

The local troubles likely to ensue are inflammations following
irritation at the seat of injection. Constitutional predisposition
will have considerable influence in determining the amount of
such inflammations. Their causes are carelessness in the per-
formance of the operation, the state of the fluid employed, and
the condition of the instrument as regards repair and cleanli-
ness. I shall discuss elsewhere the method of injecting, and
the errors which arise at this stage can then be best detailed.
Solutions of the vegetable alkaloids are frequently in a state of
imcipient decomposition, rendering them highly irritant, and
inflammation leading to abscess may result from their use. It
may be supposed that the cleanliness of a surgical instrument
is a matter of first attention, but many practitioners are, mos
unfortunately, careless in this respect. An improperly con-
structed syringe admits at once a source of danger. In spite of
any ordinary care, it will become foul from chemical causes, and
its comstruction forbids an efficient cleansing. Coarseness in
finish is also an objection. The pain on introduction is greatly
aggravated by a large needle improperly pointed, and in delicate
hyperesthetic subjects the irritation will sometimes lead to un-
pleasant consequences, When a syringe has not been used
for some weeks, the whole apparatus should be thoroughly
cleaned preparatory to operation. Its employment on the per-
sons of those the subjects of specific disease renders this a mat-
ter of particular attention; in fact, if circumstances will permit,
the same needie should not be used on an uncontaminated sul-
ject. In a recent article in the New York Medical Journal,
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August 9, 1884, describing the contents of a pocket-case, the
author mentions that his hypodermie syringe can be used as an
‘ aspirator,” if carefully cleansed subsequent to the operation.
It is exceedingly doubtful whether any process would so effectu-
ally remove all traces of a morbid fluid as to render the apparatus
innocuous; the experiment is certainly an unsafe one, and it will
be admitted that the risk of septic injection would be consider-
able. There is no operation in surgery where a good instrument
is s0 essential, or none where a little extra expense will not be
well repaid by a subsequent return in success and comfort. I
will discuss the subject of hypodermie cases later, but first will
take the contents in order. Gureat perfection has now been
attained in this department, and the difficulty is not to find, but
to decide between, many excellent articles offered for sale.
Syringes are made of different materials——glass and metal, metal
only, and hard rubber. A good instrument can be obtained in
either of the above classes, and individual taste may, perhaps,
havemuch to do in deciding the preferable form which it shall take.
The essentials are a syringe of m.xxz. capacity, with a barrel of
uniform ealiber, containing a practically air-tight piston, the
rod of which is graduated and marked in ms., and some ar-
rangement provided to permit of the whole or any portion of the
full eapacity being injected. The first essential, a barrel of uni-
form caliber, involves some consideration of the materials used
in construction. Bartholow objects to the glass barrel from the
fact that, being blown, not bored, the ealiber is liable to vary.
This is an error that with some care in the selection of the cylin-
der will only exist theoretically, the elasticity of a good piston
compensating for any trivial irregularities. I prefer glass to
metal, as the advantage of seeing the contents of the syringe is
more real than imaginary. You can readily detect whether the
piston is drawing, and, again, ascertain if the syringe is full
without ejecting any fluid as atest. The small leather washers,
required under the cylinder caps at each end to render the
gyringe air-tight, demand no attention at the hands of the
physician, and will last quite as long as the piston, with
which they can be renewed. Hard rubber, whilst carry-
ing with it the objections urged against metal, has the ad-
ditional disadvantage of being a perishable article. A very
good piston is one constructed on the same type as that in
Dieulafoy’s aspirator, and made of leather. It is practically
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a double piston, and any fluid passing the first collecting in
the constriction separating them helps to tighten both. Other
materials are used, but leather, in addition to being very ser-
viceable, can, in an emergency, be renewed by any competent
mechanic. The graduation of the piston-rod is a most import-
ant detail in cheap syringes; the scale is cut on the barrel. This,
in addition to its obvious inaccuracy, compels the operator to
watch closely lest he jnject more than the required quantity.
‘With the scale on the piston-rod, the small nut which traverses
a thread eut thereon can be set to half a minim, and, being so,
bhe has no further care in the matter, as the nut arrests the pis-
ton at any point in its travel for which it has been set. It isof
very great importance that the metal used throughout in the
construction of the instrument should not be acted on by any
fluid that it may be required to contain; and, for this reason,
copper, no matter how well plated, should rot be employed.
Silver, german silver, or aluminum, are the best; and silver gilt,
for effectiveness, appearance and economy, surpasses any. The
pattern I prefer consists of a metallic frame in three pieces, two
side bars or guards which connect a ring, to which gerew the
caps of the instrument; these side bars each cover one-quarter

of the circumference of the barrel. This, which is of glass,
carefully selected as to caliber, beds at the distal end of the
gyringe oh a small leather washer; a similar washer fits under
the prozimal cap which should never be able to be screwed
home; when this ean be done, the washers need to be renewed.
The piston is of leather and double, the rod of the same material
as the frame, graded in minims and tapped to carry the small
nut which regulates the cut off. The button at the end which
takes the thumb is concave, and the nozzle on which the needle
fits is ground to an accurate fit; a method for simplicity, effect-
iveness and cleanliness far surpassing the screw and washer ar-
rangement, which is quite common. Both ends of the syringe
should be secured with caps, so as to render it air-tight. The
cap covering the nozzle, snggested by Dr. Whittaker of Cincin-
nati, is a very valuable addition, and that covering the proximal
end, added by Freeman & Co., renders the gyringe perfectly
effective after six months’ disuse., The remaining portion of the
apparatus, the needles, requires a short description. They are
made of various materials, the choice of which, if fulfilling the
requisites demanded, is unimportant. The needles should be as
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fine as possible, sharply pointed, the point cut off very obliquely,
offering as little resistance as possible when entering the tissues.
For these reasons steel, either plain or nickel-plated, is the best
material, and those cold-drawn are to be preferred to the welded
canulz, being less liable to leak and more durable. When the
needles are unplated steel, they require a good deal of care and
attention to keep them in working order. After injecting the
flnid, while the needle is still attached, fill and empty the syringe
a couple of times with clean water; then remove the needle; put
the air-caps on the syringe; take the needle and blow through
it, to drive ont the fluid remaining in the bore; hold it, point
uppermost, over the flame of a lamp, candle or watch, till it is
guite warm; blow through a second time; dry over the flame and
pass the wire stilette from the point inwards. The bore of the
canuls is so small that oil of any kind will very quickly clog and
render it impervious. In the manner above described, an un-
plated steel needle can be kept in good order for an indefinite
time.

Hypodermie cases vary in construction, as they are intended
to carry solutions, solids, or the more modern compressed tab-
lets. The case should contain a syringe, needles of the type I
have specified, wires used in cleaning same and maintaining in-
tegrity of canula, a quantity of a medicinal agent or agents in
some form readily available forinjection. The ordinary hypoder-
mic case contains a phial holding 3ii. of some morphia solution
with & syringe, needles, ete. The form of the case may be var-
ied, also the material, but the principle is the same, a small
quantity of solution. Bartholow’s case contains in-addition to
the phial, a minim glass in which he measures the exact quantity
he intends to use previous to its entering the syringe. His in-
strument is silver, which may render such a precaution neces-
sary, but where the glass barrel is employed, and the nut on the
pision rod permits of accurate and fine adjustment, such a proced-
ure is guite unnecessary. White of Philadelphia, firat appeared
in print with a case to carry the compressed tablets; the idea is
good but the materials used in construction are not caleulated
for endurance. The dises are contained in the tubes as sup-
plied by the trade. Only eight varieties are figured, which, con-
sidering the bulk of the case, is a very limited range to compen-
sate for the inconvenience of carrying it. Wyeth makes a case
after the same pattern proportionally increased in bulk to accomo-
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date the addition. Like White’s, the materials are such asrender
it unfit for rough usage, while the gize is too cumbersome to carry
with convenience. Compactness and durability, when efficiency
is maintained, are the desiderata in any pocket case, and, while
efficiency s present, the remaining conditions are certainly not
attained in either White’s or Wyeth’s apparatus. In July lasi,
I had the honor of bringing under the notice of this society
{Pacific Medical and Surgical Journal, August number, page 49) a
hypodermic case which seems to fulfill the requirements demanded.
The syringe and needles are of the most approved type, while the
arrangement for carrying the dises, gives a range of nine varie-
ties, sufficiently extensive for many combinations. It equalsin
compactness any model, and the materials ensure its integrity
under very rough usage. My experience of it at that date was
of several months standing, and the interval which has since
elapsed serves to confirm the opinion then expressed as to its
merits,

Assuming that the operator is provided with a first class in-
strument and using the discs wishes to prepare one of them for
injection. Within cerfain limits the smaller the amount of
fluid nsed at the time, the less likelihood is there of after
trouble. If the fluid before injection holds in solution a given
quantity of the drug it cannot be too concentrated for ready
absorption. As it diffuses in the fissues its further dilution is
ensured by contact with the vital fluids, Taking the discs
when in good order, the following may be regarded as the ap-
proximate quantity of water required to produce perfect solution:
% gr. 8minims, } gr. 6 ms., } gr., } gr. and } gr. 4 ms., no practi-
cal advantage being gained by a further reduction. The ad-
dition of atropia makes no appreciable difference in the sol-
ubility; for other alkaloids, as strychnia ; gr., pilocarpine
25 or 1, 4 ms. will be found sufficient. The objection to a
large quantity of fluid, being inserted at the same place and
time, iz the amount of disturbance to parts which it creates.
‘When the fluid has been injected deeply, this is of little moment,
but such a course may not be possible and may even be unde-
sirable, under {which circumstances the quantity becomes an
important element. The injection should never be used cold,
but warmed to a temperature of 98° or 100° except in the case
of ether, alcohol, etc., where it is obviously not required. This
promotes absorption by preventing that contracture of the
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eapillaries which contact with the cold fluid produces, and also
lessens the pain. Cold water injected into the tissues causes a
smarting, burning pain, which is almost unnoticed when warm
water is employed. The discs dissolve easilyin cold water, but,
as the warmer fluid is preferable, solution can be aided by the
heat required to raise the temperature. Having attached the
needle, fill the syringe with water and eject the required amount
into an ordinary teaspoon, such as can be found in any house, in
which the dise has been previously placed; hold the spoon over
the flame of a gas jet, candle or match; if the disc does not im-
mediately break down, a pin or knife blade may be called into
requisition; raise the temperature of the water to something like
120° or 130° agitating the fluid at the same time. In this man-
ner perfect solution will as a rule be effected in less than one
minute. When sufficiently cooled draw the fluid slowly into the
syringe, keeping the orifice of the canula downwards, by this
means the spoon will be perfectlyemptied. Immediately before
injecting hold the syringe vertically, point uppermost, and force
the piston gently upwards till the fluid appears at the point of
the needle, ensuring the absence of air, With regard to the
manner of performing the operation there ave a few details, the
observance of which are very necessary. I have discussed else-
where the question of injection at the seat of pain and whether
any additional benefit was to be derived from such action, it
now only remains to consider the best manner of performing
the operation. The fluid may be injected under the skin into
the loose areolar tissue or else sent well down into the muscular
structures beneath. In the majority of cases the latter is much
preferable and should be employed unless contra-indicated by
some local condition. When irritant fluids as ether or aleohol are
used, and even with ergot, there should be no exceplion, and I
believe that many of the unpleasant results reported are due to
neglect of this rule. It may be difficult to explain why the deep
injection is so much safer. The lower organization of the
arcolar tissue, the extra sensiftiveness of the cubaneous nerve
filaments and the possibility of the entrance of air into the sac
formed by the injected fluid, over which the skin is tensely
stretched, are probably factors in the case. As regards the
relative power of absorption in the two situations it has always
seemed to me that the deeper structures must possess that
function o a far greater degree, from the larger number of
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vessels, and the more intimate capillary interchange. That the
possibility of the needle entering a blood vessel or penetrating
a nerve trunk is greater when inserted deeply into the tissues,
than if merely introduced beneath the skin, I do not attempt to
deny. It is, however, an unlikely possibility, and as the posi-
tion of the larger vessels and nerves can be determined with ap-
proximate accuracy the occurence of such an untoward result
may not be regarded as contra-indicating such a preferable pro-
cedure.

Having prepared the syringe as directed and determined the
site of the operation, grasp the skin and subcutaneous tissues
firmly between the thumb and index finger of the left hand.
This fulfills the double purpose of lessening the pain of intro-
duction and faecilitating it by presenting a firm and unyielding
surface to the needle’s point. Hold the syringe in the right
hand very much as one holds a pen, except that the thumb
crosses the barrel at a right angle. This position will give ample
power to penetrate any integument. The second finger, resting
on the nozzle of the syringe, prevents it descending, while the
thumb and index finger, by opposing pressure, fix it above, The
piston-rod, occupying the position of the pen-handle, is secure
from any force till it is desired toapply it. If possible, see that
your position is such as to avoid any transverse strain being
brought to bear on the needle by sudden movement of the patient;
this bends the needle and renders it unreliable in future use.
Touching the skin with the needle point, introduce it slowly
and steadily for about iz inch; from its fineness the pain is not
severer than a mosquito bite. When entrance has been effected,
rapidly push the needle in for the required distance. This
course is preferable to the usual method of introduction Ly
stabbing. If the skin is at all tough and the needle fine, the
point almost certainly will give way, and a temporary arrest, by
deviating the force, may bend it considerably from a right line.
1f the injection is to be subcutaneous, run the needle for about
half its length under the surface, not deeper than } of an inch.
Still holding the tissues, place the thumb on the end of the
piston-rod, and, partially withdrawing the needle, quickly inject
the fluid. Relax the parts, and, with the left index finger over
the point of entrance, withdraw the needle; then with two fingers
of the left hand gently press and knead the part, so as to dis-
tribute the fluid eveuly amongst the tissues. I am perfectly
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aware that such a course is directly opposed to very high author-
ity, but it has the support of extended practical experience,
before which any theory must give way. To leave a collection
of fluid—say 15 or 20 minims in an extreme case—in the sub-
cutaneous areolar tissue, forming a circumseribed tumor, is cer-
tainly not good practice. The objections to the plan I advocate
are, that it breaks up the capillaries of the part and hinders
absorption; but the mere mechanical distension must already
have ruptured some small vessels, and the wider diffusion of
the fluid, while not adding considerably to the damage, offers
much greater opportunities for absorption. When the method
of non-interference has been adopted, I have seen hard nodules
persisting for some time at the seat of operation, and where
the fluid has been dispersed, I have not observed any percep-
tible thickening or palpation. When making the deep injection,
the same rules are to be observed, except that when the needle
has entered the tissues for one-fourth of its Iength, they may be
relaxed so as to allow the terminal point to be as deep as pos-
sible. The kneading process will also have to be more energetic.

The foregoing rules may seem superfluous and unnecessary
from their very obviousness, as well as cumbersome in details,
but the success attending an operation of frequent performance
is sufficient warrant for their adoption. Any one who has seen
cases of sores and sloughing, or has been deprived of the assist-
ance of his syringe from the unconquerable prejudice of a
patient, due to the ill fortune of a brother practitioner, will
agree that a right method and its observance iz of no slight
value.

There are certain obvious precautions which it may seem un-
necessary to dwell on, such as avoiding penetration of a cavity
or joint, and more particularly a nerve, trunk or blood vessel,
especially a vein. The superficial veins are easily avoided in
the extremities, momentary pressure on the cardiac side will
render them tense and plainly visible. With some attention to
anatomical distribution, blood vessels of importanes, deeply situ-
ated, nbed not be injured. Apart from these accidents there are
certain situations where it is undesirable to allow collections of
fluid to rest. Injections, if possible, are to be avoided where
the tissues covering bones or cavities are thin; where there is
great mobility of parts; where parts are exposed to pressure and
friction, into muscular interspaces in the immediate heighbor-
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hood of dense fascize; unless specially desired; when the fluid
will rest in close proximity to large vessels or nerve trunks. The
face and neck anteriorly are places to be avoided. The exten-
give nervous supply, and the exalted sensibility of the fifth pair,
make the operation more than usually painful, and the mobility
of the parts with the attendant loose areolar tissue, renders in-
flammation here a very possible consequence. The persistence
of marks subsequently, is also an element of importance. The
most carefully performed injection will leave visible traces for
several days, which are unsightly and disfiguring, apart from
the consideration of after trouble. The scalp is another region
of undesirable selection, The thinness of the covering and the
dense fascise, separated by lax areolar tissue, present elements
of danger on every hand. Admitting that where the relief of
pain is concerned, an intimately loeal injection may act more
rapidly and effectively, this observation, not absolutely deter-
mined, cannot oufweigh grave considerations. The trapezius
muscle on the posterior part of the neck, from the third to the
seventh cervical vertebra, offers a locus which will reach any era-
nial or facial neuralgia. Exceptions to this rule are permissible
where strychnia is used forits physiological effect, but if the solu-
tion is not, or cannot be, introduced directly into the museular
substance of that one, or member of a group, te be acted on, no
advantage can be claimed over the safer situation. Where the
general effect of the medicinal agent is to be obtained, and more
particularly when irritantsas ether, alcohol and chloral are used,
or when large quantities of a drug are required, the following
are situations by preference in that order: The gluteal region
at a point posterior and slighily superior to the sciatic notch.
The depth of muscular tissue, free vascular anastomosis, and
gecurity from pressure or friction render it primarily the best
situation; indeed it is debatable whether the agents above
named should be elsewhere injected. The posterior portion of
the thigh at the junction of middle and upper thirds offers in
the biceps a favorable gite. The calf of the leg on either side of
the mesial line, and the anterior portion of the thigh with the
limb passively extended, embrace the points of selection in the
lower extremities. Turning to the trunk and upper limbs the
erector spinz muscles in the center of the back come first, then
the seapular muscles, deltoid, and lastly the anterior and pos-
terior aspects of the forearm.
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As the result of experience based on the foregoing conditions,
these will be found to combine safety with efficiency, and will
stand practical testing more surely than any others., The ob-
joction may be raised that unnecessary exposure of the patient,
which is so repugnant to the female sex will be required, but
where the prompt relief of severe pain is called for, their con-
siderations will not be found insuperwble. To this, and this
alone, can be ascribed the very general selection of the forearm
as the seat of operation.

TRANSPLANTATION OF TEETH INTO ARTIFICIAL
SOCKETS.

By W. J. YOUNGER, M. D.

Transplantation of teeth from one mouth to another is not, by
any means, a new operation, as it was done many years ago for
the noble and the opulent of the old world. It is not only
mentioned in some of the very old works on surgery, but even
by writers of fiction. Not only did the poor mar their mouths
to sell their teeth, but even the freshly dead were disfigured for
this purpose. Victor Hugo, himself, utilizes a knowledge of
this operation in ‘‘ Les Miserables,” and makes one of his her-
oines, Fanchon, sell two of her front teeth in order to procure
food for her starving child. But so many disastrous conse-
quences occurred, so many painful effects followed, and so
many failures happened, that the operation fell into disrepute
and was abandoned as soon as artificial substitutes were invented
that approached, in some measure, a natural appearance and
in some degree served the purpose of mastication.

Not until I was in Parig in 1877, however, did I learn how
the operation of transplantation was effected, and in learning
that, I acquired an insight into the causes of the many disas-
trous, painful and futile results.

I will let Dr. Thomas P. Evans, the famous dentist of the Em-
pire, and intimate friend of Napoleon III, explain, in his own
langnage — during a conversation on professional iopics —as
nearly as I can recollect it, the modus operandi of transplanta-
tion, and the reason of his abandonment of if, as it was the
narration of this incident in his practice that revealed to me the
method pursued in transplanting teeth, and awoke the sugges-
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tions in my mind, that has made this operation, in my hands,
the reverse of what it has been. But I wish it to be distinctly
understood, that in whatever strictures I may make on the oper-
ation as illustrated in the case related by Dr. Evans, that I do
not, in the least, intend to reflect on him, for I havethe highest
esteem and respect for the professional skill and attainments,
erudition and private worth of this distinguished gentleman, that
have gained for him a social position that has contributed im-
mensely in elevating the status of dental professional life abroad.
Dr. Evans simply followed the beaten path, and was therefore
not responsible forlit. But to return to the subject.

““ The last operation of this kind that I ever attempted,”” said
he, ‘“ was that on a certain Marquise, who shall be nameless in
consequence of the unfortunate results that followed the oper-
ation. She was a young, rich and lovely woman, but whose
beauty was marred by the presence of four dead, black, badly
decayed front teeth, which were a constant source of mortifica-
tion to her. She had such an aversion to wearing false teeth
that she would not consent to an arfificial substitute; so the op-

- eration of transplantation was decided on. One of her maids
was thereupon commissioned to search among her friends and
acquaintances for a woman whose teeth would in size, contour and
color suit the requirements of the case. At last one was found
whose teeth seemed in every way suitable, and the consideration
for them agreed upon. As it was not desirable that the parties
should know or afterwards recognize one another, the utmost
secresy had been preserved, and was carried out to the end, in
this wise: Two chairs were placed back to back. The Marquise,
heavily veiled, was seated in one, and the woman, also heavily
veiled, was then brought in and placed in the other. The lady’s
teeth were then drawn and laid aside, and then the woman’s,
which were immediately fitted into the gaping sockets of the
Marquise’s, and tied in by ligatures to the adjoining teeth, The
woman was then led out, paid, and all further interest in her, I
supposed, ended. Not so, however, for, as it afterwards trans-
pired, this woman had been leading an immoral life, had con-
tracted a loathsome disease, which was, unfortunately, commu-
nicated to the Marquise, and produced in her great anguish of
mind and body, and the subsequent loss of the teeth. I came
in for a share in the blame, for not having suflicienily examined
the woman as to her health and moral status. I then determined
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never to perform the operation of transplantation agsin; it was
fraught with too meuh danger,”’

This then was the method practiced in transplantation. The
subjects were brought together, the fresh, blood covered teeth
of one, with whatever of tartar and filth had accumulated on
them, were immediately transferred, into the raw, bleeding and
clotted sockets of the other; each tooth having in its body a
mass of soft tissue, known as the pulp, whose life was ex-
tinguished as soon as rupture of its tissues occurred at the apex
of the root; and which, being deprived of vitality, was bound to
decompose with all the attendant phenomena of puftrefaction,
formation of gases, pus, etc. The only wonder, to me, is, that
the operation was ever successful, with such a dirty, bungling,
unscientific style of procedure.

In the first place, the danger of communicating hereditary or
acquired disease, when the blood of one person is placed in con-
tact with a raw surface of another must be evident to all.

Secondly. No thought seems to have been given as to how
the tooth attached itself. It seems o have been put in in a hap-
hazard sort of way, with an indefinite idea that it would grow
into the gum. Now, it is due to the pericementum of the
tooth, which is the analogue of the periosteum of the bones,
that attachment to the walls of the socket is possible. And it is
readily seen, that some of the clot into which the footh is
thrust, must remain between the root and the socket, preventing
that intimate contact between the pericementum and the alveolar
wall s0 requisite for union, to say nothing of the septic dangers
attendant upon a decomposing, confined clot. But, supposing
this difficulty and danger to be overcome, and sufficient union
effected, we come to

Thirdly. The pulp or nerve, as it is called by the laity, is the
substance, the death of which, produces that frightful torture
attendant on the formation of what is known as alveolar abscess.
The pulp then in these {ransplanted teeth,—being devitalized by
the solution of continuity effected in extraction and being un-
like the pericementum in its power to retain vitality,—dies, and
in its death, unless the tooth is secured by ligatures or other-
wise, and the gases evolved are not sufficient, consequently, to
expel it, all the painful train of phenomena attendant on the
formation of alveolar abscess are sure to follow.

Fourthly. If, in spite of all these deterring causes, the tooth
should become fixed in its new habitation, the decomposed pulp
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is partly absorbed by the tubuli of the dentine and the tooth
becomes blackened and unsightly.

'With the operation performed in this manner, we cannot but
agree with other writers on the subject, that transplantation
of teeth is accompanied with great danger and is bound to be &
failure.

But fransplantation can be made a success and void of all danger
and unpleasant consequences, if only common sense, and cleandi-
ness, ordinary skill and care are taken.

It iz to prove this and unprejudice the scientific mind, and,
through it, the public, and to do away with the abomination of
false teeth, that I here present to the profession the resulis of
my experiments and experience in this direction.

I gained courage to try the operation by reflecting on the ex-~
periment of John Hunter, who, to test the vitality of the peri-
cementum, planted a tooth in a cock’s comb. This tooth at-
tached itself firmly to the crest, and a few months afterwards
the cock was killed and a microscopical examination showed that
& living union had taken place, the blood vessels of the comb
and pericementum having established free communications.

I also tried the experiment upon a cock’s comb, to further and
personally assure myself of the truth of this statement, and
confirmed, as far as attachment was concerned, the experiment
of the great surgeon. Bui, in my experiment, I took the pre-
caufion of removing the pulp and filling the pulp chamber and
root canal with a preparation of gutta percha, known as <“Hill's
stopping,” much used by dentists for temporary fillings. This
was in order to avoid any trouble from a decomposing pulp.
The tooth was then well cleansed with warm water and dipped
in a disinfecting solution. The success of this experiment sat-
isfied me that the pericementum would attach itself to any vas-
cular body, and that, if properly planted in a fresh socket, it
would attach iteelf and form a living union with the surround-
ing tissues, without the production of afterpains or other evil
consequences.

My first experiment January 24th, 1881, was on & Mrs. H., s
lady of about 36, who had nursed a badly diseased root of a left
superior lateral incisor for fifteen years, in order to maintain
the contour of the gum, while wearing a plate with an artificial
crown resting on it. Whilst waiting for a lateral, I cured the
diseased root, but kept its shattered parts fogether, in order to
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preserve the socketintact. There had been so much disease in
this socket that the gum was covered with cicatrices, the sequel-
lee of different discharges. Atlast I procured the tooth needed
from a lady of about forty, and prepared it in the manner
already deseribed for the coclk’s comb. Before doing so, I
extracted the root, in order to allow the patulous vesselsto close
of their own accord. When the tooth was ready, I carefully
wiped out the clots, rinsed the socket with a disinfecting solu-
tion and put in the tooth. Finding the root a little too long,
I cut off the excessive portion of the apex, cleansed the
gsocket again, pressed the tooth into position and held it in
place by delicate silk ligatures. No pain ensued, no swelling,
and no unpleasant symptoms, of any kind whatever, developed.
Four days after, the ligatures were removed and I was gratified
to find the tooth well attached and resisting gentle traction
made with the fingers. The ligatures were again replaced, in
order to hold the tooth firmly in position until the attachments
had acquired sufficient strength. In four weeks they were
removed. The tooth has now been in its new home, nearly five
yearsand is now as firm in its place, and light in eolor, as any
tooth in the delighted lady’s mouth.

I have now had between thirty and forty cases of transplant-
ation into sockets already formed, and have to report but two
failures. One due to the patient’s own neglect, in leaving for
foreign parts too soon after the operation, and not allowing
me to place the ligatures necessary to retain the tooth in a fixed
position, until sufficiently strong attachments conld take place,
and the other, to my own inexperience. In the latter case, there
was a diseased root of fourteen years standing. The attach-
ments all around the root had been destroyed and the tooth
hung by a pedicle at the apex. I had not had time to cure
the root, and so I drilled through the crown of the new tooth
into the pulp chamber, forming a canal through to the end, for
drainage, and to treat the diseased socket. Unfortunately, 1
did not scrape away sufficiently the healed walls of the socket,
and, therefore, attachment did not take place along the sides of
the root. The tooth, not tightening, became a nuisance to the
lady, who was of a highly nervous temperament and three
months after its insertion it was removed.

One case, where I had but little hope of success, turned out a
decided one. At the time, I was surprised, but since I have
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discovered the wonderful grip alittle pericementum has, I am no
longer surprised at anything this remarkable membrane will do.
As there was a little sentiment, besides cold science, connected
with this case, I take a special pleasure in narrating it. Two
young girls of sixteen, merry, laughing, loving little friends,
came to me, one had an upper bicuspid that was overcrowding
her otherwise lovely mouth; the other a badly formed, worse
decayed and painful lower one in hers, and they asked me if I
would not please take the one out and insert the other in its
place. But as the root of the upper was considerably wider than
the lower and would necessitate, to fit the tooth properly, the re~
duction of the diameter of the root and thereby involve the de-
struction of considerable pericementum, 1 did not consider it
practicable, Nevertheless, as they seemed to have set their
hearts upon it, evidently believing that this transfer of tooth,
would, in some subtle manner, unite them more closely, and the
one declaring her willingness to suffer any pain, even with the
slight chance of suceess promised, to have her wish consummated,
I yielded. In this operation I had to grind away the labio-lin-
gual agpects of the root, thus denuding the whole of these sur-
faces of pericementum and leaving but two strips of this mem-
brane, one anteriorly and the other posteriorly, to form attach~
ments with, Nevertheless, it did so, and it is now one of the
best and firmest teeth the young lady has in her head. This
operation was done Feb. 21st, 1881, but a month latter than the
one previously reported.

The great and only difficulty I had {o contend with, was the
procurement of teeth at the time they were needed. At last a
way suggested itself. I applied to my dental friends for what-
ever good teeth or roots the exigencies of cases required them to
extract. The experiment of Hunter and my own experience
had taught me that teeth could be kept alive, indefinitely, in
cocks’ combs. But could they be fransferred to the human
mouth again and made to grow there? I concluded they would,
and my first experiment verified my conclusion.

On November 28th, 1882, a bicuspid that had been in a cock’s
comb for ten days, was transferred to the mouth of a gentleman,
where it fastened itself, as if there had been no gallinaceous
period in its existence,

Where I have not been able to procure a suitable tooth I have
taken a root, and mounted an artificial erown on it. Sometimes
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I use the natural crown of a tooth that has been irretrievably
loosened by incrustation of tartar on its root. In this case I
simply saw off the bad root and attach a good one to the crown
by means of one or more gold screws and cement., In these cases
the patient simply changes roots. I have also discovered that
the pericementum can be kept alive for, certainly, two days, in
warm water, temperature 100° to 110° Fahrenheit, I haveintwo
cases transplanted teeth successfully that had been so kept for
fifty hours.

My former practice when I found a root was too long or too
wide for a socket, was to cut off from the apical extremity or
shave off from the surface of the root the necessary quantity to
insure a fit, but so often the best portion of the pericementum
was in that way removed, that I tried deepening or widening
the cavity as the case required, often cutting freely into the bone
in order to save all possible of this valuable tissue. I found that
adhesion took place.in this portion as perfectly as in the un-
broached. The consideration of this led me to the grand con-
clusion, that artificial sockels could be drilled inlo the bone ifself
and teeth planied therein as successfully as info the natural cavities,
And again was I right.

My first operation of this nature was reported to the Califor-
nia State Dental Association in August last, and its success wit-
nessed by them seven weeks after its performance. DBut as the
transactions of this society for this year, will not be published
for some time, I will incorporate said report in this article.

REPORT.

On the 17th of June last, Mids Ward, a young lady of 24,
presented herself, She had lost the left superior lateral incisor,
root and all, four years previously, and bad been wearing, as a
substitute, an artificial tooth on a rubber plate. The collapse
of the gum, consequent on the absorption of the alveolus, was
go great, and the exposure of gum so much, in conversaiion,
and especially in smiling, that the falsity of the denture was im-
mediately recognized, and was an object of great distress to her.
As it was impossible, for the reasons just given, to produce an
artificial substitute that would look natural, I determined upon
the following operation,—one thatI had for a long time contem-
plated, and which, though satisfied in my mind, in consequence
of certain observations and experiments, would be successful,
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seemed so opposed to scientific thought and the established rules
of surgery, that I had not before screwed up my courage suffi-
ciently {0 attempt it. I took a corresponding lateral from a
young man, which, from its awkward position, was disfiguring
his mouth, and prepared it as I do all teeth I use in transplanta-
tion, viz.: removed the pulp, filled the pulp chamber and root
canal with Hill’s stopping, and finished the apex with gold.
The tooth was then placed in water of the temperature 100° to
110° Fahrenheit, to cleanse it of all blood and impurities, and
allowed to remain for about one hour. It was then placed in a
bath of bi-chloride of mercury, 2 parts to 1,000 water, for about
fifteen minutes, to disinfect it. The tooth being now ready, I
turned my attention to the patient. I cut a hole in the gum a
little less than the diameter of the root to be inserted. I then
took an ordinary flat, angular-edged drill, and drilled into the
bone in the line of direction the tooth was to occupy. When
fully deep enough, I widened the cavity and formed the socket
with a cone-shaped burr. When I found by trial that the cavity
wonld receive the tooth perfectly, I carefully washed and
sponged it out, in order to remove every particle of bone, first
with warm water, then with cold, and lastly with the bi-chloride
solution already referred to, and when the bleeding had ceased,
I introduced the tooth, and kept it in position by delicate silk
ligatures attached to the central inecisor on the right and to the
canine on the left. There resulted a little swelling over the root,
which remained a few days and then gradually disappeared.

An saccident to the gum occurred during the development of
its socket. Just as the drill touched the surface of the bone
the young lady jerked her head back, which caused the instru-
ment to slip forward and through the gum, making a triangular
shaped gash of fully an eighth of an inch in length. Before
the tooth was inserted the edge of this cut was brought care-
fully together and retained in contact by delicate silk sutures.
On the fourth day the sutures were removed and no mark was
apparent to tell of the lesion that had existed. In twelve days
I removed the ligatures from the tooth and found it well at-
tached. I then removed the threads to fix the tooth while the
callus formed round the root. About three weeks afterwards,
the gum being free from every sign of irritation and the tooth
comparatively firm, and desiring to improve the position of the
right superior central and lateral, I had to pass the ligaturesaround
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the new tooth. This, unfortunately, set up a slight inflamma-
tory action, and an epulis formed a few days after, and a little
discharge of matter took place. I thereupon removed the liga-
tures and treated with injections of iodine. When last seen
the epulis had nearly disappeared, the surrounding gum had
resumed its normal look, the tooth become firm in its position
and performing its functions in common with its fellow teeth as
though it had never been a stranger in the mouth.

This ease was examined by several physicians, and by the
members of the California State Dental Association, who, with
the exceplion of two, pronounced the'operation a great success.
These two gentlemen were not thoroughly satisfied with its
stability because, only, of the epulis that had formed.

CABE TWO.

On the 16th of August and the 5th of September, similar
operations were performed on Mrs., C., et. 35, InMrs. C,’s case,
however, the teeth (superior bicuspids) had been absent for
twenty years, and during this time she had worn an artificial
plate.

On the first date mentioned, a socket was drilled out immed-
iately on the right of the right superior canine and a bicuspid
inserted. It was held in position by a silk thread attached to
the canine and lateral in front, and 2 molar a little distance in
the rear, the thread simply passing over the crown between the
cusps like a tight-rope.

On the 5th of September, Mrs. C., being satisfied of the success
of the operation, had two bicuspids inserted in the left side ina
similar manner. In this case, however, there was no molar to
attach a thread to and so a little loose, diseased root of a second
molar had to be brought in requisition. Into this root a fine
gold wire was inserted to which the distal end of the string was
attached, the string brought taut over the crowns and between
the cusps and fastened te the canine and lateral in front.
After the insertion of these teeth the face swelled slightly, there
was no tendency to expel the teeth, nor was there any pain con-
nected with them. The face was washed with the ordinary solu-
tion of muriate of ammonia in water and alcohol, and the gum
painted with iodine. In four days the swelling subsided. The
gums have now been for over two months without the slightest
mark of irritation, The teeth have become quite firm, and the
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lady is now using them in mastication, There are three more
teeth yet to be inserted,—one right bicuspid and two leff
superior molars,—which will be done as soon as the proper {eeth
are procured.

Among the many medical and dental gentlemen who have
¢ritically examined this case, and expressed themselves fully
satisfied with the success and utility of this operation, are:

Prof. R. Beverly Cole, A. M., M. D., M. R. C. 8., Medical
Department, University of California.

Prof. . H. Terrill, M. D., Medical Department, University of
California.

Wm. 8. Whitwell, A. M., M. D.,, Editor Pacific Medical and
Surgical Journal,

Wm. T. Garwood, M. D., former Resident Physician City and
County Hospital.

A F. Sawyer, A. M., M. D.

C. M. Richter, M. D., late Surgeon of the German Hospital.

8. E. Knowles, M. D., D, D, 8.

Wm. A, Knowles, M. D., D. D. 8.

Alex. Warner, D. D. 8., late President California State Den-
tal Association,

J. A. W. Lundborg, President California State Dental Asso-
ciation,

So perfectly natural is the appearance of these teeth in the
mouth, so firm and so normal the surrounding gum, that the
great majority of these, as well as of other gentlemen who have
seen the case, were unable, when put to the test, to distinguish.
the transplanted teeth from those that were ¢ mative and to the
manor born.”” Many mistook some of the old teeth for the new,
and the three or four who did point out the right teeth acknowl-
edged that they merely guessed them, in consequence of their
being handsomer and betier than the other teeth.

Murs. C. herself says: “When I think that for twenty long
years I have had to wear a nasty, old plate, and now I have in-
stead natural teeth growing in my mouth, I feel so happy that I
cannot express myself,”

In a later paper I hope and expect to discuss and prove to you
my theory in regard to the method of attachment of the teeth in
their natural as well as in the artificial socket, for T am confident
that the views expressed in the books and taught on this subject






