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18. Middeldorpf, 1854, . Introduced the galvanic écrasenr (Sehmidt’s
Jahrbileher, Bd. 107-260.) ; P

17. Nunneley, 1856. Introduced the suprahyoid use of the écraseur
into England. Adopting Chassaignac’s modiflcation. (Med.
Times and Gaz., 1862.) : 3

18. Girouard, 1857. Employed circumpuncture with rods of caustic.
(Archives Gén., 1857.)

Division of the Cheek.

. Jaeger, 1831, Was the first to divide the cheek for free access to
the tongue. (‘' De Extir. Lingusm,” 183L.)

. Maisonneuve, 1858, Divided both eheeks from the angle of the
mouth for same purpose. 4

. Collis, 1867. Reintroduced Jaeger’s operation, using the écraseur.
(Dub. Quart. Journ., xliii., 1867.)

Division of the Lower Jaw.

29, Roux. Died 1836. Was the first to divide the lower jaw and lip
in mid-line in order to gain free access to the floor of the mouth
and tongue. (Maisonneuve, These, p. 146.)
. Sédillot, 1844, Improved this method by dividing the bone by a
serrated cut. (Glaz. des HoOp., 1844, 83.) i : ;
. Syme, 1857. Divided the jaw in mid-line and excised with knife.
(Lancet, 1858, vols. i. and ii.) tri
5. Billroth, 1862, Divided the jaw and soft parts at the side in two
places, and turned down the flaps of skin and bone so formed,
r@plachﬂ&2 and wiring the bone afterward. (drchiv f. klin.
hir., 1362.
. B.q!.‘m'z La-nqe)mbeck, 1875. Divided the jaw and soft parts oppo-

site the first molar tooth on one side, in order to gain access to -

the side of the mouth for removal of tongue, glands, and part
of palatal arch and tonsil.

Inframaxillary Operations.

. Regnoli, 1838.- Opened the floor of the mouth from below by an
incision from middle of hyoid bone to chin, ending in another
semilunar incision along the border of the jaw. The tongue
was drawn through the opening and excised. (Bull. Sci. méd.
Bologna, 1838.) E .

. Czerny, 1870. Modified Regnoli's procedure, forming lateral
flaps.

. Bilhgot-h-, 1871-76. Modifled it still further, extending both ends of
the curved ineision much farther backward, and omitting the
inecision in mid-line. . (Archiv f. klin. Chir., Bd. 16, Hit. 2.)

. Kocher, 1880. Introduced a method of opening the mouth from
behind and below the angle of the jaw to reach the base of the
tongue and remove it with all the lymphatic glands situated
there. (Dewtsche Zeitschrift f. Chir., Bd. xiii., 146, 1880.)

Results of the Operation.—The immediate results fol-
lowing excision of the tongue are fairly good, consider-
ing the severity of the operation. Whatever operation
for excision of the tongue is practised, the mortality in a
series of cases is about the same, so that the method of
operating seems to have less effect on the result than the
after-treatment. Still, certain operationsare more favor-
able than others as regards the recurrence of the disease,
and it is reasonable to suppose that when the disease is
most completely removed it is least likely to return.

Whitehead in 139 operations had 20 deaths, or 14.8
per cent. Butlin 37 has collected 338 cases of excision of
the tongue from the statistics of 4 operators, and finds
that there were 42 deaths due to the operation. Of 202
uncomplicated cases only 14 died. In 109 cases in which
there was either division of the lower jaw or excision
below the jaw, the mortality was 25. About twenty per
cent. of patients live three or more yearsafter operation.

With regard to the frequency of recurrence it may be
said that recurrence is the rule. Barker?® has collected
170 eases in which the whole or part of the tongue was
extirpated, and in only 17 cases was there non-recurrence
afteran interval of a year. According to the same author
the duration of the disease, in cases not operated on, was
11.7 months, and in those operated on 19 months, a clear
gain of 7.3 months. The longest period of freedom from
the disease after operation seen by the writer was 28
months. It is to be hoped, with the modern methods of
antisepsis which are now so universally practised, that
the excision of the disease will be more complete, and
hence the period of freedom from recurrence prolonged,
and also the mortality after operations much decreased.

Dangers of FEwcision. — Formerly the danger most
dreaded during and after operations on the tongue was
hemorrhage, primary and secondary. Since the galvanic
écraseur has been discarded, secondary hemorrhage is
much less frequent, and both primary and secmﬁlsu‘v
hemorrhage is avoided by preliminary ligature of the
linguals. This procedure is a very simple one when the
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tongue is removed by one of the submental operations,
as Billroth’s, Kocher's, etc. Hvenshould thelinguuls not
be previously ligatured, there is'usuallly little danger from
hemorrhage, owing to the facility with which a bleeding
vessel can be seized by the modern artery forceps.

The greatest danger connected v.-'ith_excision of the
tongue is without doubt septic pneumonia, or other lung
affection, produced by direct infection from the fetid
discharges of the decomposing wound. In some cases
there is gangrene of a portion of the glmg, or numbers of
small, foul, circumseribed abscesses; in others a condition
of bronchopneumonia. Whatever affections of the lung
ensue after excision of the tongue or severe operations
on the mouth and jaws, they are all due, either to thein-
halation of fetid gases from the sloughing wound in the
mouth, or to discharges from the same source passing
down the trachea to the bronchi and lungs. In other
words, the lung affection is produced by direct infection
from a foul wound. Barker®® has collected 52 cases of
death following operation; of these 80 were fatal from
some pulmonary affection; 12 from septic affections, in 6
of which no mention is made of the condition of the lungs;
and in theremaining 10, death was due to various causes,
as shock, collapse, asphyxia, exhaustion, etc.” The pas-
sage of blood into the trachea during operation isanother
cause of lung affection, and, to avoid this, anssthesia
should not be too profound. TUsually symptoms of
pneumonia and bronchopneumonia appear soon after
the operation. The case may go on favorably for two or
three days, then there is a troublesome collection of ropy
mucus in the mouth and the wound becomes very fetid,
cough is complained of, the temperature and pulse run
up, respirations are very rapid, and the patient becomes
cyanosed and dies in a few days with symptoms of pneu-
monia. The breath during all this period has been hor-
ribly fetid. The autopsy disclogses acute congestion of
the trachea and bronchi, and in the lungs are numerous
small foul-smelling abscesses with, in places, patches of
gangrene. (Cases occur also in which the patient dies of
simple pneumonia threatening to become gangrenous,

Treatment after Excision.—The most important point
in the after-treatment is to preserve a condition of asep-
sis in the wound, for, as has been shown above, the
greatest danger is due to direct septic infection from the
wound itself. Again, the swallowing of blood af the
time of operation, tainted with thefoul discharges of the
cancerous ulcer, should be carefully guarded against by
having the mouth thoroughly and frequently washed out
with some antiseptic solution, as Condy’s fluid, carbolic
acid, ete., before operation, and, during operation, avoid-
ing a condition of too profound anssthesia. After oper-
ation the wound in the mouth should be packed with
sticky iodoform gauze as recommended by Billroth,
painted over with alcoholic golution of iodoform and
resin, or at least dusted with iodoform crystals. Bill-
roth, as already mentioned, had seventeen cases of exci-
sion without a death or even a serious symptom, owing
to the mouth being kept thoroughly aseptic by the pack-
ing with sticky jodoform gauze, which in a day or two
becomes incorporated with the wound. The writer hag
found great difficulty in keeping the gauze in the mouth
after the first day; he has found that it becomes loose
and covered with mucus, and that the patient finds it
very troublesome. He has used with good results the
following paint, advocated by Weir, of New York, to
impregnate gauze: Iodoform, 5 parts; resin, 10 parts;
castor oil, 6 parts; and alcohol, 15 parts. When painted
on, the aleohol evaporates and leaves the resin and iodo-
form behind coating the surface of the wounds. This
should be painted on twice daily. The first three or four
days after operation the patient should be fed entirely
by the rectum, and occasionally allowed to ringe out his
mouth with water to allay thirst. After this, feeding
should be by the mouth through a tube introduced into
the cesophagus. A very good arrangement is a soft
catheter with a piece of rubber tubing attached to if,
and to this again is attached a glass funnel; by pouring
liquid food into the funnel the patient can be easily and
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comfortably fed. Should any feetor appear in the wound,
the mouth should be frequently washed out with a solu-
tion of Condy’s fluid, carbolic acid, or chlorate of potash,
Washing out is much facilitated if there isa drainage tube
through the incision in the submaxillary region.

Palliative Treatment of Cancer of the Tongue.—The ob-
;jcct- is to relieve pain and lessen fe:tor and salivation.

‘o relieve pain, division of the lingual nerve is advised,

and also the administration of opium. Feetor and
salivation may be controlled by frequent washings with
some antiseptic solution, as Condy’s fluid or carbolic
acid, and afterward the dusting on of iodoform or salicylic
acid. Bleeding, which so frequently terminates the
case, may be controlled by styptics, or by lint soaked in
tincture of the muriate of iron and kept continually
pressed against the bleeding points with forceps.
Should the bleeding be distinctly arterial, then ligature
of the lingual artery of that side is the only remedy.

HBreision or Stretching of the Lingual Nerve.—Division
of the lingual nerve was first put in practice by Hilton 4 ;
then Moore ** advised a more simple procedure than Hil-
ton’s. This was to make an incision with a curved bis-
toury through the mucous membrane in a line from the
last molar tooth to the angle of the jaw. The simplest
method is as follows, and this method is suitable for
division, excision, or stretching. The writer has prac-
tised it and found no difficulty in reaching the nerve.
The mouth should be opened with a suitable gag, then a
ligature is to be passed through the tongue near the tip,
and the tongue drawn out to the side opposite to that on
which it is desired to stretch the nerve; this puts the
nerve on the stretch and it can be felt standing out asa
cord at the side of the tongue; a sharp hook is passed
under it, and then the nerve is exposed by a small inei-
sion, pulled out by a blunt hook, and excised or stretched
as the necessities of the case may indicate. Mr. Clement
Lucas* was the first, as far as the writer’s knowledge
goes, to put this plan in practice.

Francis J. Shepherd.
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TONICS.—Tonics are medicines that promote nutrition
and thus increase the strength of the body when it is re-
duced. The term tonic is derived from the Greek word
tonos, tension, and was applied to agents that restore
the normal strength, because it was supposed that they
specially increase the tone or tension of the contractile
tissues, that is, restore the constant, active, but weak,

involuntary contraction normally existing in all organs
containing such tissues. They were held to act either
directly upon the contractile tissues, or upon the nerves
by which they are innervated. This view is no longer
entertained, as it is evident that the tone or strength of
all organs and tissues depends upon the state of their
nutrition, any diminution of which becoming manifest in
more or less weakness and loss of functional power.

For practical purposes all tonic medicines may be
divided into three classes: gastric tonics, blood tonics or
heatinies, and general tonics. Gastric tonies improve
the digestive process when it is enfeebled, thus enriching
the blood, and supplying all the organs and tissues with
an abundance of nutritive material. Blood tonics, or
haematinies, supply the blood with material in which it
is deficient, especially increasing the number of red blood
corpuscles. General tonics increase the nutrition and
weight of the body by augmenting or otherwise modify-
ing the process of assimilation in the tissues.

Gastric Toxics.—Some of the medicines that improve
the process of digestion when if is weak or imperfect,
act directly upon the organs of digestion, enabling them
to perform their function more powerfully ; others, how-
ever, have no direct influence upon the stomach and in-
testines, and act only upon the substances undergoing
digestion, bastening this process. The latter are distin-
guished from the former by the term dégestives.

Nearly all gastric tonics have an intensely bitter taste,
and act similarly upon the digestive organs, Hence they
are called Oditer tonies. Since they closely resemble one
another in action, it is unnecessary to consider them
separately, with the exception of the principal alkaloids
of cinchona and nux vomica, which are supposed to pro-
mote nutrition by acting also upon other organs,

Brrter Toxics.—All bitter tonics increase the secre-
tion of saliva, and, soon after coming into contact with
the gastric mucous membrane, produce a feeling of hun-
ger. In consequence of the stronger appetite a larger
quantity of food is eaten. In cases of atonic dyspepsia
the digestion of the large meal isnot attended by the
feeling of heavinessand discomfort, and other symptoms
which usually result from slow and imperfect digestion,
showing that the bitter tonics cause some decided im-
provement in the digestive process. This improvement,
however, follows only when the bitter tonics are given in
moderate doses; excessive doses, especially if frequently
repeated, soon causing symptoms of gastro-intestinal ca-
tarrh, nausea, vomiting, and diarrheea.

In regard to the mode of action of bitter tonics the fol-
lowing facts have been ascertained:

1. They increase the salivary secretion. The saliva
hastens the digestion of amylaceous food and stimulates
the gastric glands, and thus excites an abundant secre-
tion of gastric juice. It has been held that this suffi-
ciently accounts for their utility in cases of atonic dys-
pepsia (Leube).

2. They gently irritate the gastric mucous membrane,
and thus, it is supposed, excite the feeling of hunger. As
the larger quantity of food consumed is digested more
easily and speedily in cases of dyspepsia, it may be as-
sumed that the secretion of gastric juice becomes aug-
mented, either directly by the moderate irritation, or
indirectly by the greater relish of the food. It is sup-
posed that in many cases of dyspepsia due to slight
catarrh of the stomach, the moderate irritation gradually
restores the normal circulation of the gastric mucous
membrane, i

8. In experiments it has been found that bitter tonics
retard fermentation and putrefaction. The small doses
usually effectual in atonic dyspepsia may doubtless ex-
ert some antiseptic influence, but it is improbable that
their utility is chiefly due to this action.

4. Cetrarin and calumbin, injected into the jugular
vein of animals, cause a risc of the general blood press-
ure by exciting the vaso-motor centre (Koehler). Hence
it has been supposed that possibly all bitter tonics may
to some extent act like digitalis, which, in indigestion
dependent upon enfeebled heart action, improves the
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digestive process by causing the supply of arterial blood
to the stomach to be increased. But no changes of the
blood pressure have heen observed after the administra-
tion of bitter tonics until a notable improvement of the
general nutrition of the body has resulted. It seems
probable, however, that the action of quinine and stryph-
nine upon the digestive organs is in part due to an im-
provement of the general circulation.

The bitter tonics display their therapeutic power most
markedly in atonic dyspepsia, that is, in cases of dyspep-
sia in which the slow and imperfect digestion results sole-
ly from weakness of the stomach. In such cases the
appetite is feeble, and the tongue clean or only thinly
coated, and generally pale and flabby. Unless only very
digestible food be eaten, in moderate quantities, the
meals are soon followed by a feeling of weight in the
epigastrium, and often by fulness and eructations which
sometimes have a rancid taste. But decided pain in the
region of the stomach, and thirst, fever, and vomiting
are absent.

The bitter tonics are also employed in dyspepsia due
to chronic catarrh of the stomach; generally small doses,
in slight or mild cases, soon cause a nofable abatement
of the symptoms; but they generally aggravate severe
catarrh, and are decidedly injurious in ulcerative affec-
tions of the stomach. They should therefore not be used
when there are present severe pain and tenderness of the
epigastrium, a heavily coated tongue, and vomiting of
blood or large quantities of mucus.

As the bitter tonics improve general nutrition and
strength solely by their action upon the digestive organs,
they are useless in all forms of general or local debility
which are not attended by enfeebled or disordered diges-
tion.

As a rule, the bitter fonics should be given a short
time before meals, so that a keen appetite may set in as
soon as food is taken. Of the official preparations, the
tinetures are the most ugeful in atonic dyspepsia; gener-
ally the compound tincture of gentian, the compound
tincture of cinchona, the tincture of quassia, and the
tincture of calumba are sufficiently active in doses of
one-half to one drachm. The tincture of nux vomica is
effective in doses of five to ten drops, and even smaller
quantities sometimes in slight catarrh of the stomach.

If no other morbid state is present requiring active
remedies, the bitter tinctures may be prescribed un-
diluted, the patient being told to take each dose in a
small quantity of water or sweetened water. Sometimes
they are ordered with a small guantity of syrup or with
an aromatic water to modify their taste. The following
formulee illustrate the usual modes of preseribing in
atonic dyspepsia: B Tinct. cinchon. comp., % iss.;
syrupi, % ss. M. Sig.: A teaspoonful in water before
meals. B Tinct. gentian. comp., % iss.; syrup. auran-
tii, Z ss. M. Sig.: A teaspoonful in water before meals.
R Tinet. quassiz, % iss.; syrup. zingiberis, % ss. M.
Sig.: A teaspoonful before each meal. R Tr. nucis
vom., 3 i; ag. menth. pip., aq. destill,, 88 % i. M.
Sig.: A teaspoonful before each meal.

Quinine.—In dyspepsia due to weakness of the stom-
ach the salts of quinine seem to act in the same manner
as other bitter tonics. But they are more efficient than
the latter when dyspepsia is associated with malarial af-
fections, or is consequent upon pulmonary and cardiac
diseases. Probably this is due to the fact that, given in
moderate tonic doses, they somewhat increase the general
blood pressure.

The opinion is prevalent that quinine may sustain the
strength of the body under circumstances contraindicat-
ing bitter gastric tonics, such as prolonged fevers with
a high temperature. Very commonly doses of two or
three grains are given three or four times daily, or even
more frequently, in typhoid fever, pneumonia, pleuritis,
and other similar diseases. Whether this use of guinine
is ever beneficial is very doubtful, and there is reason to
suppose that in typhoid fever, especially if the quinine
be not given in acid solution, it may increase the ten-
dency to hemorrhage and perforation.
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As gastric tonics the salls of quinine should be given
in small doses, one-half to one grain, or at most two
grains, preferably in solution. B Quin. sulph., gr
xvi.; acid. hydrochl. dil., g.s.; tinct. cinchon. comp.,
syrup. aurantii, 42 % i. M. Sig.: A teaspoonful before
each meal. B Quinine hydrochl., gr. xvi.; glycerini,
% ss.; ag. menth, pip., % iss. M. Sig.: A teaspoonful
before meals. :

Stryehnine.—The salts of strychnine are frequently
employed as gastric tonics, and are very efficient. They
are preferred to all other bitter medicines when feehle
digestion is associated with diseases of the respiratory
organs impairing the breathing process, such as phthisis,
chronic bronchitis, and emphysema. Doses of one-thir-
tieth grain often notably ameliorate both dyspneea and
dyspepsia. In those diseases of the heart which are pro-
ductive of disorder of the general circulation, and of
slow and feeble digestion, strychnine also should be pre-
ferred to those bitter tonies which act solely on the di-
gestive organs. In cases of dyspepsia complicated with
habitual constipation, small doses of strychnine some-
times restore normal intestinal peristalsis. As a gastric
tonic it should be given in solution or in powder. R
Strychn. sulph., gr. ss.; acid. hydrochl. dil.,, 3 ss.;
tinct. gentian. comp., syr. aurantii, 83 % i. M. Sig.: A
teaspoonful before meals. B Strvehn. sulph., gr. ss.;
sacch. lactis, 3 i. M. Div. in partes ®quales xvi. Sig.:
One powder before each meal.

Aleohol.—As a tonic no substance is more beneficial
when properly used, or more detrimental when abused,
than alcohol. Taken in small quantities well diluted, as
contained in some alcoholic beverages, especially light
wines and malt liquors, it is doubtless the most pleasant
and active remedy in cases of atonic dyspepsia. It was
observed from time immemorial that wine, taken very
moderately with meals, enables a weak stomach to digest
food more easily and speedily, and increases the general
vigor of the body. Hence the advice of St. Paul to
Timothy: “ Drink no longer water, but use a little wine
for thy stomach’s sake, and often infirmities.”

In experiments it has been found that alcohol, applied
in small quantity to the gastric mucous membrane, causes
a more copious secretion of gastric juice than any other
substance. Doubtlessit is this action, a decided increase
of the secretion of gastric juice when wine is taken with
full meals, which augments the appetite and enables the
stomach easily to dispose of the larger quantity of food.
Taken in excessive quantity alcohol retards digestion and
causes gastric catarrh. This effect alwaysresults if large
quantities are rapidly imbibed so as to produce decided
intoxication. If is frequently observed also in individ-
uals who habitually drink to excess, especially in those
who -take ardent spirits before meals. Some persons,
however, who indulge excessively in beer or light wine,
do not exhibit any symptoms of gastrie disorder.,

In cases of atonic dyspepsia only light wine or malt
liguor should be recommended for prolonged use, as the
danger of excessive indulgence and hence injury to the
stomach is much greater from ardent spirits. If it be-
come necessary to use whiskey or other strong alcoholic,
the patient should be warned against taking it undiluted
before meals.

Aleohol is superior to other gastric tonies not only
because it is more agreeable, but because it exerts a more
favorable influence on general nutrition. It is now well
established that alcohol is nearly completely consumed in
the body, and that in undergoing oxidation it yields heat
and other foree, and thus behaves in the same manner as
other non-nitrogenousfood. Robust persons with strong
digestive organs, who easily dispose of suflicient food to
maintain perfect nutrition, do not require aleohol as a
nutrient; but those who naturally have a weak stomach
and “often infirmities,” are decidedly benefited by mode-
rate quantities.

Alcohol displays its greatest utility in diseases so
profoundly disordering the digestive organs that little or
no ordinary food can be digested. In typhoid fever it is
often the means of saving life. As it requires »o diges-
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tion and is quickly absorbed, it may be given when no
gastric juice is secreted. In ehronic wasting diseases in
which the digestive process gradually becomes more and
more enfeebled, alcohol is capable of maintaining for a
long time a fair state of the general nutrition.

The quantity of alcohol to be taken for therapeutic
purposes varies with the nature of the disease. In atonic
dyspepsia a few ounces of wine with the principal meal
often suffice. Many persons having a weak stomach pre-
fer to take a small quantity of wine with a little bread or
other light food between the ordinary meals. Thus they
eat more frequently, but never overload the stomach.

In febrile diseases, when little or no ordinary food can
be digested, aleohol should be administered, like other
medicines, at regular intervals. The quantity to be
given will depend chiefly upon the temperature and gen-
cral condition of the patient. If the temperature is very
high and ordinary food cannot be digested, more will be
required than when the temperature is less elevated and
the digestive power is somewhat better preserved. So,
too, more is usually required when the patient is very
weak than when he is in a fair state of strength. Whis-
key or other form of spirits should always be diluted
before administration.

In all cases in which patients seem to require the pro-
longed use of alcohol in any form, and its recommenda-
tion is deemed advisable, they should be informed that
its excessive use will surely produce serious pathological
changes, and that * 1 gm. of absolute alcohol per kilogram
(two pounds) of body weight is the average limit per
diem that cannot safely be exceeded.” (See article on
Alcohol.)

Digestives.—Digestives are medicines that act directly
upon the food in the digestive organs, causing it to di-
gest more rapidly and perfectly. They are used when
the stomach is unable to secrete a suflicient guantity of
gastric juice, or when the juice secreted has an abnormal
composition, The digestive power of the gastric juice
depends upon the presence of hydrochloric acid and pep-
sin. If either one of these be deficient, digestion may
become tardy and imperfect, and the symptoms of dys-
pepsia supervene. Recently cases have been reported in
which digestion scemed perfect, although no trace of
free hydrochloric acid could be detected in the gastric
contents. In other cases prolonged superacidity was
found without any notable gastric disorder.

Hydrochloric aced is sometimes secreted in insufficient
quantity in cases of atonic dyspepsia. Usually the bit-
ter tonies, especially the preparations containing alcohol,
excite a more abundant secretion, and hence suffice to
allay the symptoms of defective digestion. But some-
times the symptoms persist notwithstanding their proper
and continued use. When this iz the case, recourse

should be had to hydrochloric acid, which is generally

followed by rapid improvement.

It is best, as a rule, to administer the acid soon after
meals, and, if necessary, to repeat the dose once or twice
at intervals of two hours.

Some writers hold that in cases of dyspepsia in which

acid eructations frequently occur, the acid should be

given before meals, as by its astringent action upon the
gastric mucous membrane it will tend to diminish the

.excessive secretion of acid. The presence of an excess

of acid in the stomach during the digestive process is
usually due to fermentation which gives rise to abnormal

acids; generally the administration of hydrochloric acid

after meals prevents such fermentation. Should, how-
ever, this method of administration fail to give relief, the
acid may be given before meals, as, of course, it is not
impossible that an excess of it may be secreted.

The dose of the official dilute hydrochloric acid may

vary from ten to thirty drops. It should be diluted with

several ounces of water, and may be given in mixture
with a bitter tincture and a small quantity of syrup. B
Acid. hydrochlor. dil., 3 ij.; tinet. gentian. comp.,
syrup. aurant., aa % i.; aqg. destill,, g.s. ad % vi. M.

Big.: A tablespoonful after meals.

Pepsin, like hydrochlorie acid, is essential for normal di-

gestion, But, inasmuch as it is a ferment, a small amount
may suffice to digest very large quantities of albumen if
there be constantly present a sufficient quantity of acid.
Asadigestiveitisindicated when the stomach is unable to
secrete a sufficient amount; but it is impossible to state
when this is the case. The contents of the stomach of
dyspeptic patients, removed at various intervals after
meals, were rarely found to digest fibrin more rapidly
after the addition of pepsin, while this almost invariably
took place after the addition of hydrochloric acid (Leube).
So, also, the contents of the stomach of typhoid-fever
patients, while constantly found destitute of hydrochloric
acid, alwaysseemed to contain a sufficient amount of pep-
sin (Gluzinski). Hence, in cases of dyspepsia, if hydro-
chloric acid, properly given, have failed to improve
digestion, pepsin may be used together with the acid.
The dose of pepsin is about ten grains, and is adminis-
tered soon after meals. The official solution of pepsin,
containing some hydrochloric acid, is given in doses of
half an ounce.

Hriract of malf, when properly prepared, contains a
small quantity of diastase, and hence may promote the
digestion of amylaceous food. For this purpose it may
be taken with the meals, in quantities of one to four
drachms, either alone or mixed with milk, bouillon, or
wine. It has been recommended as a nutrient in wasting
diseases, but should not be employed unless it is not pos-
sible to administer more useful substances.

Panereatin has been recommended in cases of imperfect
intestinal digestion. It is doubtful whether it can pass
through the stomach without losing its activity., In
some cases of dyspepsia it has been found to give relief
when administered together with a little soda about two
hours after meals.

Papain, a ferment obtained from the juice of corica
papaya, digests fibrin and albumen more readily than
pepsin does, and has therefore been recommended in dys-
pepsia in doses of five to ten grains.

Hamariwios.—This term is appliéd to medicines that
increase the coloring matter of the blood, the hemoglo-
bin. The most important of these are the preparations
of iron or the

Chalybeates.—Iron is an efficient remedy in most forms
of anemia. Usually the symptoms due to the defective
state of the blood gradually vanish when it is properly
administered for some weeks; the integuments lose their
waxy pallor and resume a healthy glow; the pulse again
becomes full and forcible; the vertigo and headache
cease; and the languor and depression give way to the
normal strength and vigor. This remarkable action was
observed long before it was known that iron is a com-
ponent of the heemoglobin of the red blood corpuscles.
Since it has been ascertained that a diminution of the
coloring matter of the blood indicates a deficiency of
iron, it has been held that chalybeates cure an®mia by
supplying material necessary for the rapid regeneration
of the red blood corpuseles.

It is generally supposed that the preparations of iron
produce little or no effect in healthy persons, if given in
such forms as not to cause serious gastric disorder. But
careful observations recently made (see Therapeutische
Monatshefte, Bd. ii., p. 11, 1888) show that even minute
doses of chloride of iron, repeated day after day for
several weeks, may induce notable disorder of the stom-
ach, accelerate the heart’saction, and cause severe attacks
of dyspncea, afeeling of general heat, occasional flushing
of the face, itching of the skin, acneiform eruptions, and
slight conjunectivitis.

In ansemia, if the cause of the defective state of the
blood be irremediable, iron fails to produce any marked
or permanent increase of the red blood corpuscles.
Hence its use in chronic wasting diseases and in crganic
affections is generally futile. Its utility is most striking-
Iy manifested in chlorosis; often a steady increase of the
hzemoglobin from day to day is observed, and in a few
weeks the blood again contains the normal number of red
blood corpuscles. It is also very efficient, though usu-
ally less essential, in the ansmia remaining after severe
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acute diseases and after hemorrhages; but is almost
powerless in pernicious or idiopathic anzmia.

In all cases of an®mia it is essential for success in
the use of iron that all the circumstances influencing
nutrition be favorable; that the patient have a plain
nutritious diet, that he take a sufficient amount of
bodily exercise, that he spend a considerable part of
each day in the open air, and that he be regular in all
his habits.

Iron is contraindicated as a haematinic when the tem-
perature is abnormally elevated, when there is present an
organic disease of the stomach, or any affection of the
}ungs attended with congestion of the pulmonary circu-
ation.

The official preparations of iron are excessively nu-
merous, and young practitioners are often in doubt as
to the most efficient ones. 'When the object is simply to
hasten the regeneration of the red blood corpuseles, it is
immaterial which preparations are selected, as all, if
given in such doses and forms as not to disorder the di-
gestive organs, act equally well.

The dose should be small, even of those preparations
which have little local action. The quantity of iron con-
tained in the food daily consumed by a vigorous person
is about one grain; it is doubtful whether a much larger
quantity can be assimilated when iron is given as a medi-
cine. 1t may be observed, even when small doses are
given, that the greater part is not absorbed and is voided
with the faeces.

The preparations most frequently -used are reduced
iron, saccharated carbonate, mass of carbonate, citrate,
pyrophosphate, iodide, and fincture of the chloride.

Reduced iron is given in doses of one fo two grains,
generally in pill or powder. B Ferri reducti, 5.0 (gr.
Ixxv.); pulv. rad. althsse, 4.0 (3 i.); gelatin., g.s. ut
ft. pil. No. 90. Sig.: At first one and gradually two or
three pills three times daily. If properly prepared these
pills are soft, and hence well borne by the stomach
(Leube). B Ferrireduecti, gr. xij. ; sacch. albi, 3 i.; ol.
menth. pip., gtt. ij. M. Div. in part. ®qual. xij. Sig.:
One powder after each meal.

Saccharated carbonate of iron is given in doses of from
five to ten grains. In cases of atonic dyspepsia with
an®mia, it may be given together with quinine as fol-
lows: B Ferri carb. sacch., 3 i.; quin, sulph. gr. xij.
M. Div. in part. =q. No. xij. 8ig.: One powder after
each meal. It may also be administered in the form of
an effervescent draught as follows: B Ferri carb. sacch.,
sodii bicarh., 82 ®iv. M. Div. in part. mqual. viij.
Sig.: No. 1. B Acid. tartarici, ® ij.; sacch. albi, ® ij.:
ol.” limonis, gtt. ij. M. Sig. No. 2. Dissolve one
powder of No. 1 in some water, add one powder of No.
2, and drink while effervescing.

Mass of carbonate of iron is given in pill. Tt is fre-
quently ordered together with quinine as follows: B
Quin. sulph., gr. x.; mass. ferri carh., D ij. M. Ft. pil
No. xx. Sig.: One or two pills after meals.

, Citrate of iron is usually ordered in solution, and some-
times in powders and pills. The bitter wine of iron is
an excellent preparationin atonic dyspepsia and ansmia,
given in doses of one or two teéaspoonfuls after meals,
Pyrophosphate of iron is given like the citrate, in doses
of five to ten grains affer meals, usually in solution.

The syrup of the phosphates of iron, quinine, and
strychnine is frequently employed in atonic dyspepsia
and anzmia, in doses of onc or two teaspoonfuls,

The tincture of chloride of iron contains about five per
cent. of metallic iron. It is given in cases Tequiring an
astringent preparation, in doses of ten to thirty drops
largely diluted. Glycerin modifies its taste very marked.
ly. B Tinct. ferri chlor.,, 3 ij.; glycerini, 3 xiv, M.
S]g.l: A teaspoonful in a wineglassful of water after
meals.

GENERAL Toxics.—Some general tonics act chiefly as
nutrients, gradually increasing the weight of the body
and invigorating all the organs by supplying needed
material: others seem to exert a stimulating or modi-
fying action upon the tissues, in consequence of which
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they assimilate the nutritive material of the blood more
rapidly.

Cod-liver Oil.—In chronic wasting diseases and in va-
rious kinds of malnutrition, cod-liver oil displays remarik-
able power. Usually it improves the appetite, invigor-
ates the digestive organs, augments the number of red
blood corpuscles, and increases the body weight.

Besides the ordinary constituents of oil, it contains free
fatty acids, the guantity varying with the kind of oil,
According to a recent analysis, the quantity of free oleie
acid in the pale variety of oil varies from 0.18 to 0.71 per
cent., and in the dark variety from 2.54 to 5.07 per cent,
Cod-liver oil contains also fraces of iodine, bromine,
chlorine, phosphorus, sulphur, ammonia, and trimethyl-
amin, and the dark variety, biliary matter. g

The superior digestibility of cod-liver oil has recently
been satisfactorily explained (Buchheim, 1874). It had
long been observed that this oil diffuses itself through ani-
mal membranes more rapidly than do other oils. As the
presence of bile greatly increases the diffusibility of other
oils, and the early analyses of cod-liver oil had shown the
presence of bile in it, the remarkable digestibility of the
oil was attributed to the biliary matter. But Buchheim
showed that the pale oil contains no bile, and that its
digestibility is solely due to the free fatty acids. The
modifying influence of the fatty acids can be readily ob-
gerved by placing a small amount of dilute solution of
soda (3 to 1,000) in a test tube and adding a few drops of
cod-liver oil. In a very short time the mixture becomes
milky, the union between the soda and the fatty acids
completely emulsifying the oil. i

It is well known that all fats and oils, before they can
be absorbed, must undergo a similar process in the small
intestine. This is accomplished chiefly through the in-
fluence of the pancreatic juice, which contains a peculiar
ferment having the power to decompose fats into gly-
cerin and free fatty acids. The free fatty acids, coming
into contact with the alkali present in the intestinal
juices are quickly saponified and thus enabled to emul-
sify any undecomposed fat.

Cod-liver oil, containing free fatty acids, becomes
emulsified more readily than other fats in the alkaline
intestinal juice; hence many persons, who are soon dis-
ordered by other fats, perhaps from defective secretion
of pancreatic juice, readily digest cod-liver oil.

Perhaps the utility of cod-liver oil is not fully ex-
plained by its great digestibility ; it may after absorption
differ in action from other fats. It is said to have been
observed in horses that the fat laid on from corn is toler-
ably permanent, while that produced by feeding on grass
is soft and quickly disappears when the animal is put to
work (Brunton). Possibly cod-liver oil is so useful in
some wasting diseases by promoting the growth of cells.
more rapidly than do other fats and oils. It certainly, in
many cases of ansmia, rivals iron in the rapidity with
which it causes an increase in the number of red blood
corpuscles.

Cod-liver oil isindicated in all chronic diseases attended
by an@mia and emaciation. It has been found, by the
most carefn_l observers, to be the best means of sustaining
and ncreasing nutrition in chronic pulmonary affections,
especially phthisis and chronic bronehitis. Often, soon
after its use is begun, the symptoms of phthisis greatly
abate, and in some cases, when little pulmonary tissue is
invaded and injured, a complete cure results. It is also
successfully employed in debility of the nervous system
resulting from prolonged overwork, and in hysteria and
neuralgia. Usually it is strikingly beneficial ‘in diseases.
of the bones, rickets, chronic rheumatism, and tertiary
syphilis; in malnutrition of the heart with defective gen-
eral circulation, and in scrofulous affections of the glands,
mucous membranes, skin, and bones.

The dose of the oil should at first be small, about a

¥
teaspoonflgl. As soon as the stomach has become accus-
tomed to it, and eructations having the taste of the oil
have ceased, the quantity should be rapidly increased to-
one or two fablespoonfuls three times dajly. Children
rarely require more than a dessertspoonful. As the:
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alkaline intesfinal juices are most abundantly secreted
after meals, the oil should be taken a little while after
eating. As a rule, the various means used to disguise its
taste, except perhaps alcoholics, soon become repulsive.
Children, and many adults, soon become accustomed to
its taste, and often take it with a relish.

Lipanin.—This term bhas recently been applied by J.
von Mering, of Strashurg (see Therapeutische Monatshefte,
Bd. ii., p. 49), to a substitute for cod-liver oil, consisting
of pure olive oil and six per cent. of oleic acid. Like
cod-liver oil, it speedily emulsifies in weak solutions of
soda. It has an agreeable taste, and hence is readily
taken even by fastidieus patients. In numerous cases it
was found to agree well with the stomach, even during
the summer months, and in no instance did it cause nau-
sea, vomiting, or diarrhecea. Given to adults in doses of
from two to six tablespoonfuls daily, it notably increased
the general strength and the body weight. J. von Mer-
ing concluded, after observing its action in numerous
patients, that it is well adapted to all affections in which
cod-liver oil is successfully used, and especially to cases
in which a deficiency of pancreatic juice and bile in the
small intestine renders the absorption of ordinary fats
difficult or impossible.

Probably other oils, to which oleic acid has been added,
such as cotton-seed oil, will be found tobe equally diges-
tible and useful.

Awrsenic.— Arsenious acid and Fowler’s solution, given
in minute doses in cases of impaired general nutrition,
slowly increase the body weight and the power of all the
functions. Under their prolonged use, diseases due to
malnutrition, especially those of the skin, nervous sys-
tem, lungs, and stomach, generally improve, and some-
times completely subside.

Even in the healthy state of the body, arsenic may in-
crease nutrition. Thus Kopp, who had been experiment-
ing with arsenic and could not entirely prevent its access
to his organism, in two months gained twenty pounds in
weight. It is now well established that in Styria some
peasants have the habit of consuming arsenic at regular
intervals for the purpose of increasing their powers of
endurance. . In numerous careful experiments upon ani-
mals, Gies (Arch. f. exper. Path w. Pharm., Bd. viii., p.
175) found that arsenious acid greatly promoted nutrition
and decidedly increased the weight of the animals, and
especially hastened the growth of osseous tissue.

In doses but little larger than those which promote
nutrition, arsenic may cause incipient symptoms of poi-
soning—thirst, nausea, painin the epigastrium, headache,
sleeplessness, fever, conjunctivitis, and cedema of the
eyelids. Usually these symptoms quickly subside when
the use of arsenic is discontinued.

Arsenic is employed in numerous diseases due to mal-
nutrition=—the early stage of phthisis, chronic diseases of

“the skin, irritability of the stomach from catarrh, ulcer,

or cancer, chorea, and in various forms of neuralgia. In
malarial affections it is often used successfully, even
when guinine fails, especially in the anomalous forms
known as masked ague. According to late reports, it
has proved more useful in idiopathic or pernicious ange-
mia than iron, cod-liver oil, and other remedies which
augment the number of red blood corpuscles.

As a rule, the dose of arsenious acid should at first be
minute; if necessary it may be gradually increased until
the pathological condition for which it is given has im-
proved, or until the incipient symptoms of its poisonous
action become manifest. As soon as any of these take
place, especially gastric irritation or conjunctivitis, the
dose should be diminished or discontinued. In some
cases, especially diseases of the skin, small doses should
be given for some time after the symptoms of disease
have disappeared, in order to prevent their recurrence.
The minute dose of one-fiftieth grain of arsenious acid,
or two drops of Fowler’s solution, given after each meal,
will usually produce a notable effect upon the general
nutrition in one or two months. Prudence requires that
Fowler’s solution be ordered in a dilute form. R Lig.
potassii arsen., ” ss.; aq. menth. pip., aq. destil., 88 % i.

M. Sig.: A teaspoonful after meals. B Lig. potassii
arsen., 3 8s.; tinet. gentian. comp., % iss.; syr. aurant.,
z ss. M. Sig.: A teaspoouful after meals.

Phosphorus.—In minute doses phosphorus markedly
promotes the growth of osseous tissue. In larger doses:
it augments the interstitial tissue of the stomach and
liver, and induces chronic inflammation of these organs
with atrophy of the secreting cells. Poisonous doses
rapidly cause fatty degeneration of the stomach, pan-
creas, liver, kidneys, heart, muscles, and blood-vessels.
As it formsa chemical component of nervous tissue, it
has been supposed to be specially useful as a nutrient for
the nervous system; but nothing indicating such action
has been observed after the prolonged administration
of minute doses, except that functional nervous diseases
sometimes improve during its use.

Phosphorus is indicated in diseases of the bones requir-
ing a more rapid or perfeet growth of osseous tissue, such
as osteomalacia, rickets, and insufficient ossification after
fractures. It has been recommended also in various dis-
cases of the nervous system, and seems sometimes to
have been successful in those of a functional nature, such
as neuralgia, nervous debility, incipient dementia, and
impotence. It has been used with alleged suceess in ob-
stinate skin diseases, and in leucoeythsemia.

The dose of phosphorus ranges from gr. t1; to gr. 4
In rickets a daily dose of gr. 17 was found sufficient.
In neuralgia and other functional diseases of the nervous.
system, some practitioners have succeeded with doses of
gr. 1}y to gr. <%y given thrice daily. As much as gr. {;
every four hours for twenty-four hours has been given
in severe neuralgia.

The official phosphorated oif, containing one per cent.
of phosphorus, and the pills of phosphorus, each contain-
ing gr. 1}z are convenient forms for administration.
B Olei phosphorati, T xvi.—xxxvi.; mist. amygdale, %
ij.; ol. gaultherize, gtt. wviij. M. Sig.: A teaspoonful
one hour after meals.

Phosplide ¢f zinc contains one-fourth its weight of
phosphorus and is given in pill, in doses of gr. &; to gr. 4.

Mepeury.—Until recently it was supposed that mercury
in minute as well as in large doses, given for some time,
always exerts a deleteriousinfluence on the general nutri-
tion. In 1869 Litgeois reported that he had observed
that subcutaneous injections of minute doses of corrosive
sublimate had increased the body weight of healthy men.
Bennet (1874) found that small doses increased the weight
of dogs. Keyes (1876) carefully investigated the effect
of small doses of mercury upon the red blood corpuscles
and the general nutrition, and coneluded that mercury
acts as a tonic upon persons in fair health and not syphi-
litie, increasing the number of red blood corpuscles and
the body weight. Schlesinger (1881), who made numer-
ous careful experiments upon rabbits and dogs, fully
confirmed the facts found by the above-mentioned ob-
servers. :

Although no physician will be inclined to use mercury
as a tonic in ordinary forms of emaciation and debility,
yet it seems rational to employ it when the low state of
nutrition oceurs in persons who present symptoms of
syphilis. According to Keyes (“ Venereal Diseases,” p.
119, New York, 1880), tonic doses may be continued
steadily during several years without injury to the pa-
tient. Sewrmuel Nickies.

TONSILS, THE.—(Faucial tonsils. Amygdale. Ton-
sillee.) (Tonsils of Luschka. Lymphoid or adenoid tis-.
sue at vault of pharynx.) (Tonsils of the Tongue.
Lymphoid tissue at base of tongue.)

These organs are essentially collections of lymphoid
tissue, differing in location and somewhat in appearance
and function, but composed largely of the same elements,
They are so situated as to form an interrupted cirele ex-
tending completely around the pharynx. In the normal
condition their presence is hardly perceptible.

Pathologically, while each may be affected by diseases
peculiar to itself, there are many conditions from which
all may suffer alike, since their histological structure is
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identical. It will be convenient, therefore, to study in
one of them the minute anatomy and the pathological
conditions common to them all, thus avoiding unneces-
sary repetition, The one most available for this purpose
is the faucial tonsil.

I. FAUCIAL TONSILS.

GENERAT, AxaToMy.—The faucial tonsils are two glan-
dular organs situated one on each side of the fauces,
and between the anterior and posterior pillars of the soft

palate. They con-

sist essentially of

reduplications,

more or less ex-

tensive, of the

oral mucous mem-

brane, in which

are enclosed an

abundant deposit

of adenoid or

lymphoid ele-

ments, the whole

organ having an

identity and a spe-

cial function of its

own. The gross

structure of the

tonsil varies. Its

usual shape is

F1G. 4729.—The Tonsils. 1, Hard palate; 2, 0VOid, and it more

uyula: 1-1. 4, anterior pillars; 5, 6, posterior O less (?OITI]}le[-G]y

pillars; 7, 8, tonsils. fills the '[_riangu_

lar space between

the anterior and posterior pillars of the palate. Itsbase

is generally defined clearly, and corresponds with the

greatest antero-posterior diameter of the tonsil. Its

average vertical diameter is 20 mm., and its trans-

verse diameter is 18 mm. Offen a collection of lym-

phoid tissue lies below the tonsil, and sometimes above

it, large enough to look like a small additional tonsil.

Sometimes it extends as a narrow but slightly elevated

strip far lower down in the pharynx than the usual limit.

The gland is sometimes divided by a deep sulcus running

across its antero-posterior diameter, generally above the

centre, and thus separating it apparently into two dis-

tinet lobes. A supernumerary tonsil, the fonsille acces-
soria, has been deseribed.

In early infancy it is sometimes impossible to demon-
strate the presence of the tonsil, or, in fact, of the lym-
phoid ring, at all, while in other casesall of the elements
of the latter have been found in a condition of marked
hypertrophy soon after birth. Its period of greatest ac-
tivity is just before puberty. It tends to atrophy with
old age. %

The surface of the tonsil is perforated by a varying
number of depressions, slit-like or circular, the common
orifices of the system of cavities which it contains. If
the tonsil of the rabbit be considered as a single lingual
follicular gland, we have in man a multiplication of this
to the number of from eight to eighteen, the interval be-
tween any two adjacent glands forming a lacuna tonsil-
larig, erypt, or one of the system of cavities mentioned
above. Many of them are spacious in extent, and they
often penetrate deeply into the substance of the gland
sometimes almost reaching to its hilum. Often there aré
found in the interior of the tonsil single larger cavities
each of which includes several follicular foldsand secul'eé
their common discharge at the periphery. The crypts
of largest size and greatest depth are, as a rule, found in
the middle part of the tonsil. By reason of this arrange-
ment of the crypts the surface of the tonsil is thrown
into numerous and extensive folds, and an extraordinary
increase in the superficial extent of the gland is obtained.
The crypts generally are filled more or less with a yel-
lowish substance, composed of fat molecules, loosened
pavement epithelium, lymph corpusecles, small molecu-
lar granules, and cholesterin crystals. Opening into the
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supratonsillar fossa, the triangular space at the top of
the tonsil, are often numerous crypts, sometimes of
large size. They are apt to be the exciting eause of
acute or chronic inflammatory conditions of the tonsils,
or of the parts in their vicinity, and they constitute an
important feature of the anatomy of the part. In all ex-
aminations of the pharynx the supratonsillar fossa
should be carefully studied.

In its minute anatomy the tonsil is for the most part
like other so-called lymphoid glands. In common with
the rest of the oral cavity it is invested with a thick cov-
ering of pavement epithelium. Proceeding from with-
out inward, the surface epithelium is scaly, each cell
having a flattened, circular nucleus. Beneath this the
cells and their nuclei become less flattened. Still lower
are found several layers of polyhedral cells, which have
spherical nuclei and are connected together by intercel-
lular cement substance. Among them are a certain
number of prickle cells. The whole rests upon a single
layer of colummar epithelial cells with oval nuclei, and
is furnished abundantly with simple papillee. Under the
epithelium is a delicate endothelioid basement membrane,
Following this is a tolerably compact mucosa formed of
interlacing bands of fibrous connective tissue and con-
taining many connective-tissue corpuscles. In the nor-
mal adult tonsil this structure is so delicate that sometimes
it is hardly recognizable. In chrenic disease of the gland
it may become enormously increased. From it bands of
connective tissue extend centrally into the larger tonsil-
lary folds, and the whole forms essentially both an enclos-
ure and a framework for the adenoid tissue or proper
substance of the gland, as well as a nidus for its vessels.

The lymphoid tissue consists of a dense meshwork of
fine, homogeneous fibrils which contains, besides ocea-
sional endothelioid connective-tissue cells, a large num-
ber of lymph corpuscles. These are small, round cells,
each of which has a distinet spherical nucleus surrounded
by a very thin covering of cell protoplasm. Near the
cortex the lymph corpuscles are collected by means of
delicate septa given off from the inner stratum of the
capsule into a single row of oval masses called lymph
follicles. Throughout the rest of the gland the I‘\';mph
cells are diffused without any particular arrangement.
Occasionally they extend so near the periphery as to
penetrate the mucosa and encroach upon the epithelial
layers. Thisis particularly the case in the interior of the
crypts, where the epithelial layer is, as a rule, either
wanting altogether or to be found only in occasional
patches and in modified form, and where its thickness
tends to decrease as the bottom of the lacuna is ap-
proached. In other
words, the epithe-
lial and subepithe-
lial layers, thick at
the periphery, be-
come rapidly more
delicate the deeper
we trace them down
the erypt wall, un-
til, toward the
lowest depth of the
lacuna, they gener-
ally disappear. The
tonsil is supplied
abundanfly with
Tacemose mucous
glands.

The arteries
whic{_\ supply the
tonsil are larger and Fie. 4730

o . 4730.—8ection of N B

?l Or] .(: 1‘”3. unda n t (Mo‘rell Mackenzie.) E?nln{?%l]m'l;onsil‘

oward its lower mucousgland; C, epithelial covering; D,
part. They accom- lymphatic follicles; F, stroma.

pany the connec-
tive-tissue sheath and its septa, give off a branch to each
fqll_u:le_and to the papille of the mucous membrane, and
divide into a network of capillaries which unite to form
one or more veins.

Tonsils.
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A lymph sinus, in open connection with a network of
lymphatic vessels of the neighboring tissue, surrounds
each follicle over more or less of its circumference, and
sends prolongations outward.

The minute distribution of the nerves is not definitely
known. Fibres from the sympathetic undoubtedly are
supplied to the tonsil. g

From its peculiar position with regard to important
adjacent parts, and by reason of the frequency with
which operative interference is called for in the treatment
of pathological conditions to which if is liable, the surgi-
cal anatomy of the faucial tonsil is of the utmost
interest.

The average interval between the free borders of both
tonsils has been estimated to be 2.5 em. (1 inch), so that,
when the mouth is closed, the inner agpect of the tonsil
touches the tongue.

In cases of normal size the tonsil extends but slightly,
if at all, beyond the anterior palatine arch, which is
formed by a projection of the palato-glossus musele, and
not at all beyond the posterior pillar, formed by the
palato-pharyngeus. With both of these muscles it has
fibrous attachments. A loose submucous cellular tissue
extends from the anterior and posterior palatine arches
toward the pharyngeal side of the tonsil, which facili-
tates infiltrations and the formation of abscesses, particu-
larly in the anterfor arch. Small bundles of muscular
fibres, apparently independent, are to be found in the
connective tissue of the external side of the tonsil which
corresponds with the hilum. Thisside is also surrounded
by fibres from the superior constrictor of the pharynx.
Tts outer aspect, moreover, is directed toward the internal
pterygoid, from which it is separated by the above-men-
tioned muscular fibres, by the bucco-pharyngeal fascia,
and by a thin layer of fat.

The relations of the tonsil with the internal earotid ar-
tery are not so intimate as is commonly supposed. Both
carotids are behind it, the internal carotid a little over
half an inch and the external carotid three-quarters of
an inch distant from its lateral edge. The supply of
blood conveyed to the tonsilsis, if the size of these bodies
be considered, remarkably large. They are nourished
by the tonsillar and palatine branches of the facial artery,
and by branches from the descending palatine, and from
the ascending pharyngeal and dorsalis linguee.

The ascending pharyngeal is often anomalous, for it
not only varies greatly in its place of origin from the
carotid, springing occasionally from the occipital or the
internal carotid, and now and then being double; but
also that branch which is distributed to the pharynx is
often much larger than normal when the ascending pal-
atine branch of the facial artery is unusually small.
Cases are not infrequently observed in which the pulsa-
tions of the artery, enlarged as above stated, are plainly
visible upon inspection of the pharynx. The vessel
seems, generally, to lie divectly behind the tonsil, and to
be of considerable size.

PrysioLoay. —The physiological function of the tonsil
has never been established. From the experiments of
Goodale and others it would seem that one of its offices is
the arrest and destruction of pathogenic micro-organisms,
although the extent to which it is capable of this is lim-
ited, and when the limit is exceeded, the tonsil becomes
a potent carrier of infection.

ACUTE INFLAMMATION.— Tonsillitis.—In the tonsil, as
in other parts of the body, the general term inflammation
includes a great variety of affections. Not only do we
find in this organ the ordinary inflammatory conditions,
general and specific, which may attack its various struct-
ures, but besides these there may occur special affections
not commonly met with in other parts. Thestudy, there-
fore, of the inflammations of the tonsil becomes a matter
.of unusual interest.

Acute inflammations of the tonsil are undoubtedly due
to theinfluence of various micro-organisms. In a certain
number of cases the Klebs-Loeffler bacillus is found, al-
though the clinical signs of diphtheria may be absent.
More commonly are found the streptococeus, the staphy-

lococeus, the diplococeus, the tetracoccus, and sometimes
the pneumococcus. The presence of the Klebs-Loeffler
bacillus does not seem necessary to render the disease
infectious, and even when it is absent the risk of infec-
tion to other persons is to be considered. 'When pa-
ralysis follows tonsillitis, it is probable that diphtheria
bacilli were present.

While acute inflammations of the gland in general
possess characteristics of greater or less similarity the
one to the other, the symptoms being guite uniform, it
is nevertheless important to understand what symptoms
are common to all cases, and what indications they offer
for treatment, and also to appreciate the special condi-
tions and needs which may exist in a given case.

Owing to the similarity in structure of the different
parts of the lymphoid ring the inflammations which may
affect them are practically the same. The conditions
which are present in tonsillar inflammation, therefore,
will well deseribe them all.

In general proliferative tonsillitis the follicles become
enlarged through increase in the number of their lym-
phoid cells, particularly in the direction of the nearest
crypt, and of the endothelial cells of the reticulum. Ac-
cording to Goodale, the proliferation of these endothelial
cells gives rise to large phagoeytic epithelioid cells that are
characterized by a relatively large amount of markedly
acidophilic eytoplasm, and an irregular, lightly staining,
eccentrically situated nucleus. They contain in their in-
terior from one to ten or fifteen cell fragments, which
are generally lymphoid cells or red blood corpuscles in
various stages of digestion. The lymphoid cells between
the follicles are increased in number and closely packed
together. The blood-vessels are dilated, filled with red
and white blood corpuscles, and show more or less
marked proliferation and exfoliation of their endothelial
cells.

The epithelium of the erypts is diminished in bulk,
from a widening of the intercellular spaces, which are
crowded with escaping lymphoid and plasma cells. Bac-
teria, chiefly cocci, occur superficially in the epithelial
lining of the crypts, but apparently they are absent in the
Iymphoid tissue. The erypts are filled with exfoliated
epithelial cells, leucocytes, bacteria, amorphous débris,
and in severe cases fibrin, which encloses cells and bac-
teria in a delicate nefwork. At times the fibrin may
extend from the erypts into and even beyond the ep-
ithelium, penetrating most deeply in the interfollicular
region. Bacteria are most abundant near the surface of
the crypt, gradually diminishing in numbers toward the
base.

Suppurations below the mucous membrane may be
local or diffuse. In some cases of tonsillitis abscesses
form in the interior of the follicles, and finally discharge
into the crypts. They have been found particularly in
association with the streptococcus pyogenes, The
growth of the abscess is usually in the direction of the
nearest crypt. Sometimes peritonsillar inflammation is
the result of the discharge of the intratonsillar abscess
into the efferent lymph channels.

In diphtheria a diffuse necrosis of the epithelium may
occur, or there may be a pecrosis or ulceration extending
into the lymphoid tissue from the crypts. Tuberculosis
may affect all the parts of the ring, as may syphilis and
mycosis.

‘Puthology.—Chronic enlargement of the tonsilsis a frue
hypertrophy or hyperplasia, in which, according to Vir-
chow, there is not only increase in volume of the gland,
but an actual multiplication of all of its constituent parts.
The epithelium covering the tonsil usually shows little
change, but the papillee underneath are often more nu-
merous and less elevated than in the normal state; while,
in the erypts, there seems to be a tendency for the mem-
brane to become thinner as the bottom of the crypt is
approached.

The substance of the gland may show one of two vari-
eties of alteration. Either the lymphoid elements alone
may be increased in amount, the stroma of the gland be-

ing little affected, or the fibrous tissue which constitutes
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