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especially in the dormitories, is not pure; it contains
dust and fungi, is poor in oxygen but rich in carbon
dioxide and bad odors. On account of the sedentary
life, respiration is not deep enough and the lungs are
not well expanded. The absence of out-door move-
ment and of vigorous muscular work diminishes as-
similation, and reduces the need of nutriment; whilst
the monotonous diet impairs the appetite. Often also
the quantity and mode of preparation of food are not
what they should be. Inaddition, psychical influences
are at work, as: in jails, repentance, longing after
freedom and family, etc.; in penitentiaries, the enforced
contact with the dregs of mankind; in the cellular
prisons, the solitariness of  confinement and the
absence of all incitement. Here then we have a
series of weakening factors, under the influence of
which the organism sinks into a depraved condition,
and a wide door is opened for the settlement of tuber-
cle bacilli which certainly are ubiquitous in prisons.
That consumption is at home in prisons is gener-
ally recognized, but the huge proportions in which the
inmates succumb to that disease are not sufficiently
known. Figures furnished by Baer in the Zeitschrift
Sir Kiinische Medicin show a mortality-from consump-
tion in prisons three or four times greater than qut-
side. The mortality from it in the race is generally
reckoned at one-seventh, that is, about 14 or 15 per
cent., but in prisons from 40 to 50 per cent. of the
deaths is due to consumption; so that about half die
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active out-door exercise. Convents seem to me to be
the most unfavorable in this regard and to rank next
after prisons, because most of their inmates fall victims
to tuberculosis. The life in narrow, ill-ventilated
cells, the privation of fresh air, and the complete lack
of bodily exercises and other movements which com-
pel deep inspiration, are the chief causes of the dis-
ease. The same applies to orphanages, educational
institutions and seminaries where the pupils are kept
in conventual seclusion and are indulged only to a
very limited extent in out-door exercise and play.
The reason that the statistics of disease are not higher
in such institutions is because the confinement is not
too strict and especially because young people do not
remain many years in them.

Most constitutions withstand the ill-effects of im-
prisonment for months and years, and not until a
certain degree of deterioration has been reached, do
the tubercle bacilli begin their destructive activity.
Furthermore, statistics of prison sanitation show that
the entrance of tuberculosis 1s frequently facilitated
by inflammatory affections of the respiratory organs,
especially by pneumonias which have not undergone
complete resolution. Certainly, many of these inflam-
matory troubles are the consequence of the bacillary
invasion, rather than favoring causes of it. But we
have frequent opportunity in our hospitals to see cases
of pneumonia which in the beginning resemble in all
their symptoms genuine croupous pneumonia, and yet
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ligious exercises; and they enjoy but rare and too
brief excursions out of doors and into the country.
It is, indeed, not to be wondered that the organism
should deteriorate under such a strain and should
consequently furnish a suitable soil to the tubercle
bacilli. Right here among the Sisters of Charity in
our large Munich Hospital (whom we see die young,
one after another, of tuberculosis, so that it may be
said without hesitation that this disease kills 5o per
cent. of them), we observe the onset of the infection
without there being any hereditary disposition and
simply as a consequence of their hospital labors and
of their strict observance of their religious rules. The
young girls who enter as novices are almost without
exception from the country, hardy, fresh and rosy
cheeked. After a few months, or in few cases after a
few years, that ominous anzmia, which is the usual
forerunner of hemoptysis, sets in. It would be absurd
to imagine that all these healthy and fresh country
girls are hereditarily disposed to tuberculosis; yet in
spite of their healthful constitutions, with frightful
regularity one after another falls a victim to consump-
tion. Can any further argument be needed for the
ditect infectiousness of the disease, for the dangers
involved in seclusion from fresh air and outdoor ex-
ercise, in the curtailment of sleep, in the lack of rest
and recreation—all of which are necessitated by the

straining vocation of nursing the sick?
3 EE







CHAPTER IIL.

INVASION OF THE ORGANISM BY BACILLI—ITS
DEFENCE—VULNERABILITY OF THE APEX—
THEORY OF PHAGOCYTES—THE
LARYNX. :

I have now described all the conditions which
favor the settlement of the tubercle bacillus in the
human organism. It remains to briefly state what is
known concerning the manner of its settlement, prop-
agation and diffusion, and concerning the resources
which the organism possesses for self-protection.

The usual ways by which the bacillus gains ad-
mission to the body seem to be through the digestive
tract in children and through the respiratory apparatus
in adults. But there are probably exceptions. The
primary cause of tuberculosis of the intestines and of
the mesenteric glands in children would seem to be
food containing bacilli; and of pulmonary and bronchial
tuberculosis, the direct inspiration of bacilli. To ex-
plain why the bacilli fix themselves and develop in
those places, we must necessarily postulate a pathologi-
cal condition of the tissues which furnishes a suitable
soil for them. The healthy organism is probably able
to free itself easily from pathogenous micro-organisms
by the action of its secretory and excretory appar-
atuses, and by encapsulating them in cells, which very
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5
that the settlement of the tubercle bacilli by prefer-
ence there was due to a deficient inspiratory expansion
of the parts, producing an insufficient ventilation of
the local bronchioles and alveoli and this in turn lead-
ing to stagnation of the secretions and inflammatory
products. Thus the frequency of apical tuberculosis
in persons addicted to a sedentary mode of life, and
especially to a stooping posture (as tailors and others)
was accounted for,

Hanau has lately promulgated the wview, and I
think on good grounds, that this local disposition of
the apices is due not to deficient inspiration but to
more diffictelt expirafion. That the apices possess a
good power of inspiration is well shown by their con-
dition in cases of anthracosis (miner’s lung, grinders’
phthisis), occurring in industrial work and produced
in Arnold’s experiments on animals. In such cases,
the apices are the parts soonest and most affected.
And as to the effects of a stooping posture, it changes,
in men, the physiological costo-abdominal inspiration
almost' to the costal form, because the downward
movement of the diaphragm is impeded by the narrow-
ing of the abdominal cavity; but in women, costal
respiration is physiological, so that in their case it is of
no avail to suppose an insufficient expansion of the
lungs. The weakness of the theory of inspiration
lends more probability to the expiratory theory.
Mendelssohn first deduced theoretically, and I have
shown by observations made on individuals with weak
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which masses of devoured substances are found, so
that the nuclei of the large phagocytes are covered up,
but still demonstrable,

The theory of phagocytes has, however, met with
vigorous opposition in various quarters. Its opponents
admit that bacilli are taken up into the bodies of large
and small cells; but they see in that no tendency to a
cure but only a mechanical intussusception of the
bacilli by which these gradually undergo certain
changes of form. Metschnikoff holds that the pro-
toplasm of the cells kills the bacilli, which gradually
break up, or at least lose their virulence and become
incapable of infection. :

These observations on the relations of the phago-
cytes to the invading tubercle bacilli are of special
interest for our subject, and we await with great ex-
pectation the further contributions which Metschnikoff
promises on the subject of tuberculosis, and the dis-
cussion which will spring from them.

From a clinical standpoint, it would aid the com-
prehension of the stages of tubercular infection to
suppose that in a healthy organism an invasion of
bacilli should be at once overcome and made power-
less; that in a predisposed organism with weakened
vital energy of the cells, the virulence of the invasion
should not be wholly destroyed, but should be tem-
porarily made ineffective by encapsulation in the fixed
connective tissue cells; and that in weak organs, their
storming in should bear down all opposition and rap-
idly destroy the individual.
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The prominence of the clavicles is partly due to the
meagerness of the soft tissues and becomes very
marked by the sinking in of the chest wall over the
shrunken apices. The prominence of the shoulder-
blades is likewise caused by the scantiness of the fat and
the thinness and atony of the trapezeus, rhomboideus,
latissimus dorsi, and serratus muscles; but it becomes
very pronounced when there is simultaneous kyphosis,*
that is, excessive curvature of the upper thoracic ver-
tebrze with compensatory lordosis* of the lower thor-
acic and lumbar vertebr&—a condition found very
frequently in long chests.

The flatness of the thorax and the smallness of
its antero-posterior diameter can be clearly seen on
lateral inspection when the patient’s arms are elevated.
Diagrams drawn by means of Woillez's cyrtometer
make it still more evident. This instrument is first
accurately adjusted to the thorax and then, after its
removal and fixation, the circumference of the chest
is, by its means, marked out on a large sheet of paper,
on which the diameters have been drawn. The result
is an imaginary cross-section of the thorax which very
clearly shows the difference between the normal and
the paralytic forms. Several such sections are here-
with presented, but necessarily on a reduced scale—a
fact that is to be regretted, because the actual propor-

* Kyphosis is an exaggerated condition of the normal
dorsal curve; lordosis is an excessive lumbar curve; and a
ateral curvature of the spine is called scoliosis.—TRr.
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ning of tuberculosis as well as in its later stages. In
the Natural Science Association meeting at Frankfurt,
in 1867, I showed to the Section of Medicine, both by
photographs and by demonstration on the living sub-
ject, the great diagnostic value of these things. I
fear, however, that the medical fraternity was not
sufficiently impressed with the importance of ascer-
taining the height of the apices. I should not omit
to mention that Prof. Seitz (then at Giessen) had
already in 1862 called attention through one of his
pupils to the importance of determining this height by
percussion.

As to the clinical value of a considerable varia-
tion in the height of the apices, I will say that flatness
of one or both is usually found with large or small
infiltrations at the apex. The shrinkage which causes
the flatness occurs in the new connective tissue, which
1s a product of reactive interstitial pneumonia. As
the infiltrate softens and degenerates, together with
the alveolar tissue of the infiltrated lobules, the young
cicatricial tissue replaces it step by step. In the be-
ginning the defect of tissue is pretty considerable, but
it is compensated for by thickening of the pleura and
by vicarious distension of the neighboring air-contain-
ing pulmonary tissue. The apex suffers most diminu-
tion of height when the cicatrix is widespread and
ramifying and contains no considerable cavities. In-
deed, a considerable flattening of the apices may
result favorably in this manner, namely, in cicatriza-
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shrinkage of the apices was not recognized at the
proper time, it may be worth while, in order to judge
later events (such as the occurrence of a relapse) or
to explain special tuberculous affections (as of the
vertebre or genito-urinary tract, or tuberculous dis-
eases in the offspring), to examine the apices as to
height and air-contents. Many cases of clear tuber-
culosis in children, whose parents are apparently
healthy and have never been seriously sick, will be
explained by such a cicatrized apex in one or other of
the parents. If we inquire more closely into such
cases we will generally obtain some useful data for
the anamnesis, as, for example, that the person when
young suffered for a long time with ‘catarrh,” or
used to spit blood, or had pleurisy or ‘intermittent
fever which quinine didn’t help,” etc.

A careful examination of the apex is also very
important as regards the question of primary laryngeal
fuberculosis. It has been repeatedly maintained that
the tubercle bacillus may gain admission through the
laryngeal mucous membrane as well as the lungs.
Cases have been cited where tuberculosis of the larynx
existed without the slightest trace of it being found in
the thorax. I have seen, however, many cases which
at first produced the impression of primary laryngeal
tuberculosis, but in which closer investigation of the
apices showed cicatricial remains of older processes.
So far I have not seen any really convineing case of
pure primary tuberculosis of the larynx, but, on the









obsolete apical tuberculosis, where the callous con-
nective tissue has completely encapsulated the bacilli.

Thus we see the great importance of the bacilli
for diagnosis. A single morphological element de-
cides it. Still we must bear in mind the fundamental
axiom of diagnosis: Never base a diagnosis on any
single cause but always on the totality of the symptoms. 1
do not mean to call in question in the slightest the
pathognostic importance of tubercle bacilli in the
sputum. In the hands of an expert in bacteriological
investigation, a preparation showing bacilli gives
absolute warrant for diagnosis. But the investigator
must be entirely familiar with the proper method of
demonstrating them. Simple as is the method in
vogue of Ehrlich-Weigert or Ziehl-Neelsen, the search
for and recognition of bacilli require the same ex-
perience and care that are necessary in other investi-
gations, if the result is to be trustworthy. An error
from inexperience is here more serious, because it
concerns a matter in itself decisive of a grave diag-
nosis. I have seen strange things in the practice of
colleagues who though otherwise very capable had
not mastered microscopical technique and in con-
sequence made wonderful diagnoses by means of the
microscope. Physicians should be very cautious in
their conclusions, and in doubtful cases should have
their results verified by some scientific authority, as a
pathological or clinical institute,*

* See Appendix for method of examining sputum for
ha.tilli."—-Tli
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We now approach the question of the relation be-
tween the number of bacilli in the sputum and the
pathological changes which the lungs have undergone.
May we infer favorable changes from a decrease in
their number, and unfavorable ones from their in-
crease ? This question can generally be answered in
the affirmative. ~Numerous bacilli in the sputum de-
note rapid softening and usually coincide with fever,
night-sweats, etc.; few bacilli, on the contrary, are
found in chronic tuberculosis and pertain to secretions
from cavities. A gradual numerical decrease of
bacilli (for example, during a course of climatic treat-
ment) indicates curative changes and will usually be
raccompanied by corresponding improvement in appe-
tite and weight, freedom from fever, cessation of
night-sweats, etc. There are some exceptions to this
general statement. Few bacilli are found in progres-
sive softening, if the focus of softening is still separate
from the bronchi; and on the other hand numerous
bacilli appear in old inactive cavities if their walls
should be irritated, for example by any external agent,
and their secretion be thereby increased.

Koch’s discovery has given a degree of certainty
to the diagnosis of pulmonary tuberculosis that can be
affirmed of but few diseases. Furthermore, this cer-
tainty that tuberculosis is really present in individual
cases has improved our knowledge of its curability,
The pessimistic standpoint of the old school has been
shaken by nothing so much as by Koch’s doctrine
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ficial irritation of the breathing surfaces, such as is
caused by a heated, smoky atmosphere. Of five hun-
dred healthy and sick men whose sputa were examined
by Panizza, pigment-bearing cells and myelin forms
were found in eighty-six per cent. of the healthy, only
the sero-mucous morning sputum being examined.
When the examination was limited to special classes,
as smiths, cabinet-makers, cooks, etc.,, an abundance
of these cells was found in ninety per cent. of them.
Even after such persons had been in the hospital for
a long time the cells, though somewhat decreased in
quantity, did not entirely disappear. Panizza was
also often able to establish the integrity of the lung
tissue in some of the patients who had died of other
diseases. Consequently the occurrence of myelin and
pigment in the sputum must be considered a phenom-
enon compatible with health; though when very
numerous these elements indicate in general an irri-
tated condition of the breathing surfaces.

As to the origin of myelin and myelin cells,
Panizza was led: by his researches on the respiratory
mucous membrane of the living frog to the view that
myelin is identical with mucin which is insoluble in
water but swells up in it. According to him, this
mucin is a secretion of the beaker cells lying between
the ciliated epithelial cells and it is poured out abun-
dantly on slight irritation, as, for example, by the ad-
mission of water. At first spherical shaped, it presses

by ameeboid movements up on the surface and seizes
5 EE
























the broad pectoralis major, but we found it in other
muscles with a hard back-ground, as, for example,
the supra-spinatus, deltoideus, extensor digitorum com-
munis, tibialis anticus, etc.

3. Ve succeeded a few times in eliciting a weak
tumor formation in men apparently healthy but very
emaciated.

4. The histological changes on which the phe-
nomenon depends are a high degree of atrophy of the
adipose and cutis, and gimple atrophy and fatty de-
generation of the primitive fasciculus. But also pro-
liferative changes in the internal perimysium and con-
nective tissue, as well as proliferation of nuclei in
the sheaths of smaller vessels and thickening of the
adventitia of larger vessels, play a part init. On pos?
mortem examinations, von Millbacher found the *tied
fasciculi of Fraenkel” (wmschniirten Biindel) abund-
ant in muscles which during life had exhibited the
phenomenon in a marked degree. Besides prolifera-
tion of the nuclei in the connective tissue and vascular
sheaths, he always found, in the neighborhood of ves-
sels with thickened walls, fasciculi bound around
either partly or completely with connective tissue.
Often, in fact, the proliferated connective tissue
sheaths of both were directly proportioned to each
other.

5. These anatomical changes impel us to rank
this abnormal muscular irritability (which is obviously
independent of nerve influence) with the excessive












—_— T —

capacity in health, it is true that such an impossibility
exists because the amount of vital capacity depends
on very different factors. Among these, stature is the
most important inasmuch as a constant proportion
exists between vital capacity and size of body, though
different in the two sexes. The other factors, for ex-
ample, circumference of chest, length of flanks, weight,
age, trades, etc., do not affect vital capacity to such an
extent as stature. Accidental factors, such as a full
stomach, intestinal flatus, position of body, etc., can
always be removed. Guided by four years’ experience,
I advise that only the relation between the volume of
expired air and the stature should be taken as a
standard in estimating vital capacity. Both can be
easily ascertained and the proportion between them
needs only a moment’s calculation.  Hutchinson, the
inventor of the spirometer, and Winternich calculated
the vital capacity in units of linear measurement, that
is in inches and centimeters.

I have endeavored to establish a sort of boundary
line between normal and sub-normal vital capacity,
and I have found that the minimum proportion in
health is one to twenty for men (7 ¢. one centimeter of
height to twenty cubic centimeters of vital capacity)
and one to seventeen for women.* These limits have
of course only an approximate value, but that does not

* Denoting height in inches and capacity in cubic inches,
the proportion will be for men 1 to 3, and for women I to 2.6
—TR.











































evil cannot be gotten rid of without changing the man-
ner of working and increasing the supply of fresh air.
After the immense advances made in prison hygiene
during the last fifty years, no one will deny the possibil-
ity of changing the existing rules in the direction
indicated.

What has been said of the prison applies, mutatis
mutandis, to all trades and avocations which bring to-
gether a number of persons in crowded, unhealthy
rooms and deprive them of fresh air and freedom.
Statistics of the French and English armies show that
the ratio of mortality from consumption quickly de-
creases at the beginning of wars or military man-
ceuvres, and at once increases on return of the soldiers
to the barrack life of peace. The German army owes
its small mortality from this cause, not only to the
careful selection of recruits and the excellent sanitary
condition of the barracks, but especially to the regular
summer and winter marches and other outdoor physi-
cal exercises.

The case of cloister-like seminaries, orphanages
and educational institutions is similar. The more the
free exercise of youth is limited in such institutions,
the more frequent is tuberculosis, as Fourcault has
shown by a number of most convincing examples. A
state supervision of hygiene in seminaries and similar
institutions, especially in girls’ boarding schools, seems
to be urgently necessary. The youth of Germany
enjoy too little freedom and outdoor exercise. At
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ble machinery. Say that the supply of nurses is not
adequate to the constantly increasing demands and
that this leads to overwork. I reply that each indi-
vidual’s capacity for work has its limits, and that these
limits are usually exceeded by the superior from the
worthy motive of extending to as many suffering peo-
ple as possible the benefits of a well regulated system
of nursing. The remedy should be placed entirely in
the hands of the physician. It consists in care for
the maintenance of health in the nurses, and that will
result in the greater benefit of the patients. No one
will consider that the merit of those noble men and
women who voluntarily resign the pleasures of earth
to devote themselves to their suffering fellow-beings is
in the least diminished by attention to their own
health and strength. On the contrary, every intel-
ligent man will praise a religious order which seeks
and obeys competent advice for the maintenance of
the health of its members and so preserves their lives
and usefulness.

I now proceed to some other points of prophy-
laxis, which I judge especially important for the pro-
tection of persons who are disposed or at least exposed
to. tuberculosis. I have already said that the chief
thing necessary is an abundant inspiration (deepened
by outdoor muscular action) of an atmosphere as free
as possible from dust and bacilli. This is best attained
by a sojourn in the mountains and by mountain-climb-
ing, or on the ocean or sea coast with rowing and
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crease of fat but also tones up in a surprising manner
the general nervous and muscular system. I would
recommend this treatment in cases of beginning or
even advanced tuberculosis where there is little or no
fever and where the constitution and appetite do not
improve on account of the excessive nervous irrita-
bility. Such neurasthenic patients, especially of the
gentle sex, often improve wonderfully under the en-
forced rest in spite of their tuberculosis.

As to drinks, @/cokol/ has more and more during
the last ten years acquired and deserved a prominent
place in the treatment of tuberculosis. I do not re-
commend strong alcoholic drinks like wine and
cogniac in the early stages of the disease, and in ex-
citable constitutions, irritable heart, tendency to
hemoptysis, etc. In such cases I allow only light beer
in moderation and cider, or else I exclude all alcohol
and permit only milk. The milk diet often produces
excellent results when the stomach is good, but daily
investigation must be made to forestall any gastric
disturbance. In the later stages of the disease,
alcohol is invaluable. It is used in almost all sani-
tariums and health resorts and in relatively large
quantities, one to one and a half liters (about three
pints) of wine and fifty to sixty grams (about two
fluidounces) of cogniac each day. It invigorates the
nervous system, gives a pleasant feeling of warmth
and strength which is of value in the open air treat-
ment especially during cool weather, increases energy




and endurance in exercising, produces quieter sleep
and diminishes the night sweats. It produces these
effects in various ways. It seems to me to act rather
by stimulating the central nervous system and conse-
quently the separate functions than by its inhibitory
influence on assimilation (its ‘““ labor-saving effect ") or
by its action on the heart. That is shown by its effect
on the psychical and intellectual functions and by the
diminution of night sweats which are due to weakness
of the nerve center of the sweat glands.

The quality of wine may be regulated by the pa-
tient's’ taste, but the fiery red wines, the Valletelino,
Burgundian and red Hungarian wines suit better than
light white wines. The kind and quantity of alcohol
must be determined according to the individual case.
Where the intestinal tract is very sensitive and there
is a tendency to diarrhcea, with or without the presence
of intestinal tuberculosis, an excellent evening drink is
mulled wine, that is, red wine boiled with some cinna-
mon, sugar and cloves. The high temperature of the
wine and the aromatic additions to it produce a very
pleasant and anti-diarrhceic effect on the intestinal
mucous membrane. The ‘excellent “berry wine”
(Beerenwein) or “ forest wine ”’ (Waldwein) from the
factory of Fromm & Co., of Frankfort, is well adapted
for making mulled wine, as its tannin is least brought
out in that form. The “berry wine” is also highly
recommended when slightly warmed, but not boiled.
Delicate patients should not drink cold wines, and in
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supposed that the nebulized liquid reaches the bleed-
ing spot in the pulmonary tissue and acts there as a
styptic, but I explain its excellent results by a reflex
contraction of the pulmonary vessels being caused by
its marked astringent action on the mucous membrane
of the upper air passages. Hence I only allow brief
inhalations (one or two mfnutes), but repeated fre-
quently, say every half hour. Morphine, either sub-
cutaneously or internally, is strongly recommended
to check the tendency to cough. Every cough tem-
porarily alters the condition of the pulmonary circula-
tion, and the patient dreads to cough lest it should
bring on another hemorrhage. Between whiles, I re-
quire the patient to take deep breaths, which help re-
markably to stop the bleeding. As soon as he has
overcome his dread of danger from this deep inspira-
tion, I instruct him to breathe strongly for a longer
time. It not seldom happens that this procedure
finally stops very obstinate and recurring hemorrhages.

Tuberculous wulcers of the larynx, pharynx, and
tongue can rarely be cured. Chronic circumscribed
laryngeal ulcers are the most traé¢table. The exten-
sive ulcerations of the last stage make the prognosis
positively bad and require only a palliative treatment
with an@sthetics, especially cocaine and the bromide
salts, In chronic laryngeal ulcerations of the early
stage, I am opposed to strong remedies, especially to
caustics like lunar caustic. I recommend instead mild
antiseptics like boracic acid, potassium chlorate, crea-
sote, lactic acid, or menthol.














































