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Pulmonery Tuherculosis

Tuberculosis, the mosgt widely disseminated and most chronie
of a1l diseases, was well known to the ancients and, &altl ough no
special mention wes made in the writings of the Eg ptlers, nahy-
" loniensg, Chinese, Jews, all primitive races were uuaouﬂgedly
accuainted with the disease.

j1o]

T“'J:W}pac'f'ates,- Belo 464=576, the Tather of medicine, has handed
dovn to us a good description of pulmonary as well as laryngeel
tuberculosise 'Iis classic OQSGTlpulOH of the clinical neture of
tuberculogis has not been reached for more than fifteen hundred
vears (Ae.C.)e Aristotle, B.C. 384-322, mentions that the Greeks
considered tuberculosis very contezious and knew also the value of
sunshine and fresh air in lts treatment. Galen, L.C. lul’éOl,
recognized ulcerau1ve tuberculosis of the larynx and its connec~
tiong with the lungs. e recommended the free use of milk and
e residence in the ﬁountalns. In the sixteenth century, Spanish
doctors preseribed gold-coeted »ills for suffers Ifrom tuberculosis
An exzemingtion of ancient MSVﬁtlar rummies has shown the ravage
of Lne ulsegse and the IEgyptian boy king, who lived several
thousant vears ago, and whose tomb has recently been discovered
and opened, is believed to have died of tuberculosis.

Tlenke in 1843 anticipated the etiolosy of tuberculosis and
Villimin in 1865 feflnzuelv proved that +he virus as found in
tubercular tissue or ma e”l»l vias trengmissable Lo \ot% men and
animals, but it weas 1efﬁ 40 the magter mind of Rohert Toch to
qemonstrate in 1882 the ceusitive factor, the tubercle hacillus
as the active virus of the disease.

In 7erch, 1882, the whole nmedical world wes creatly aroused
JG -

by the eppearance of an article that had been read before the

Ber 71n_;“r91073‘10°' Society by ?o“e:t Toch under the modest title
of "The Eticlogy of Miherculogis.” Joch had elready distincuisghed
himself by numerous exwerlxelt on ”plenic fever and had devised
new methods For Sﬁulﬁ’”g the micro-orsenisms of disease. These
achievenments had given him a ~1ﬁh standing both among mieroscopists

and mycologistse.

Tor three months Toch had husied himself most dilizently
geeking the primery, if possible, minute organisms which might per-
haps be the cause of the diseage. The experimenters of »nreceding
investipgations hed, indeed, made it probable that the cauvge of
tuherculosis might be Tound in microscopicable minute orsanisms.

"In view of the results thet had been o“scined by other ez~
perimenters withother ulsegses, end in view of the g"rat pProgress
that medical science was maeking in these Wnﬂe%n times, Zoch wes
certainly perfectly JHStJflu?le in sterting out with this ides,
and directing his endeavors in this chennel. The work and purpose
being thus determined, it was only necessary to devise ways and
means for rendering the supposed orgenism visahle under the mic=-

~

agter as Koech was in the riousg methods of gtaining, it diad
not teke him long to find a sulﬁewlc plan by which he was enabled

rogcone, anl Ffor proving 1au1s>u3a“1" after they had been rendered
visible, that they were in reality the specific cause of tuberculosis.
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to see that which hagte of other obgervers had for meny years
vainly endeavored to discover. The bacteria thus found exhibited
various peculiar characterigticse They had a rod-shaped form

and helonged therefore to the group of bacilli; they were very
thin, and about one-guaiter to one-~half as long as the diameter
of a red blood corpuscle. Hoch found that the bacilli discovered
by him were present in large numbers in those places where the
tuberculosis process was just beginning or was progressing very
rapidly.

Yoch now made a serieg of examinations of tubercular matter
of man and animals to detect the presence of baeilli. The tubucle
nodules of the lungs were generally investigated, and in not a
gingle cage were becilli absent.

In order to prove and substantiate the supposition that tub-
erculosis was due to the entrance of bacilli, and to thelr growth
and multiplication, it became Koch's task to isolate the bacilli

from the body, to cultivate them through many generationsg, puri-
fying them completely from every particle of disease product or
tissue, and finally to transfer these purified isolated bacilli
to animels and to note whether tuberculosis ghowed itgelf in con-
sequence, asg with inoculation of tubercular products generally.

In this way he endeavored to prove beyond doubt that the
bacilli themselves, and not other diseased products, were the
actual cause of the disease and that tuberculogis isg therefore a
specifi€ infectious disease.

After Koch cultivated the bacilli through generation after
generation extending over a half a year, he made inoculetion ex-
periments with ite. All the guinea pigs that had been inoculated
with substence containing bacilli were affected with tuberculosgis
in a high degree after the lapse of only four weeks. DBseilli were
algo again cultivated from the tuberculer materialsg of the inoculated
infected animels and from these exactly similar results were se-~
cureds Xoch had now shown by his invegtigations the constant
occurance of characterigtic becilli in tuberculogis and had demon-
strated that these bacilli could be derived from tubercular organs
and isolated end purified by means of cultivatione

Whether the animals were inoculated with culture bacilli in
the subcutaneous cellular tissue or received injections into the
peritoneal cavity or in to the agqueous chamber of the eye, or
direetly into the circulation, without a single exception, became
tubercular with nodules present, not along in one place or organ,
but scattered throughout the orgens of the body, depending upon
the amount of the infectious material introduced. All these
facts taken together led Koch to assert that the bacilli oceuring
in tubercular subgtances were not merely the atitendants of tuber-
cular process but the cause of them, and that the bacilli actusalldy
represented the twrue tubercule-virus. With this as a criterion,
he pronounced in accordance with his observation, miliary tuberculosis,
caseous pneumonia, caseous bronchitvis, tuberculosis of the integtines,
tuberculosis of cattle, and tuberculosis produced in animals by
inoculation, to be identieal diseages.

After the completion of thesge experiments, Zoch still busied
himgelf trying to solve two questions, where the parasites originated




and nhow they gained entrance into the body? Thus he found that the
heeilli rmultiplied onTW et a temperature bebtween 30° ang 40° C. Te
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Thus we owe Zoch Tor a great advance in medical science, for to
him belongs the merit of having esgteblished beyond despute the facy
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ature of 99° to 100° is the usual thing.

Some cases of active tuberculogis usually are ushered in by
high temperature, but these are rare., The patient does not realize
that he is running a temperature. on & checlk with the thermom-
eter, a surprise ig in store for him as there is usuelly a slight
fever in the lat afternoon or early eveninr. The persistence of
any of these symptoms should be gisnificant to send one for &
careful ?eiwm“A,ulﬂ*-.

The egrly symptoms of tuberculosis are such that they may es-
cape the notice of everyone but the afflicted, and in him along may

the posgibility of early diacnosig.

Dre Lred Tolmes, the writer of "Tubercul
Tetient", not only daily egsociated with phvs

-

by training and by
disease and surprised all when
of the symnitoms and mode of

ned
developed the
The gignificance

outeide ohservation in the early steges.
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development precluded
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the throat unless nroven

so. It should always call for e careful chesﬁ exemination. Mot only
does hemorrhage denend a chest -examination, "ut elso pleaurigy with
or without Tluid and fistula around the ¥ectum. It may seem a far
ery Trom pulmonary tuberculosis vo rectal abscess, butbt in a great
meny instances the latter is also found to be tumomnu 08ige
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After a complete history has been recorded one is ready for the
physical examination. A funrlv complete examination of the entire
body should be mades
Tuberculin tests are usually made on children but not on adults
exgept on certain indications. If the test is negative, it may be

repeated with ircreasing dogses. If it remains negative after two

repetitions, it is usually useless to increase it further as the
results will not be changed except in very rare instances.

Having completed the physical examination the laboratory work
is next. The main one is the sputum examination. In haﬂ" cases
however, tuberculosis is so def inite that a sputum examination sepns
unnecessary for confirmetione. Bult some cases which appear so certain

may really have some other germ causing or complicating the disease
end g0, as it is a procedure taking onl" e few minutes, it is elways

wise to confirm the findings. If the tubercle~hacilli are found,

the sputum is termed pos 3itive for tuberc7e~ﬁa01111;'1f they are not

found it is called negetives The sputum should be examined repeatedly

if found negative in a case where rulroﬂ¢uv tuberculosis is suspected.

If the simple smear examination is not ounuive, a conce“*ﬁeued test

=

may be done whereby the rare tubercle~bacilli is segregsted and a

mich better chance of finding it is afforded. = The sputum may also
be cultured for tubercle~bacilli, but this is not always satisfactory

in all hands

The injection of the sputum into a guinea pig is probably- the
most certein method of demonstrating the tubercle-bacilli when in
small n«mbers. The guinea pig has no registance to the germs and the
presence of a very mimute number will cause ftuberculogis, thus show-
ing their presence in the sputumne.

A specimen of the first sputum expecltorated in the morning is
ugually best for examination. The “O”Slbillﬁ; of ;a117““ to find the
tubercle-bacilli when in shell numbers is evident. 4s Hawes has 80
eptly put it, "Absence of proof igs not proof of absence." The ghtatis-
ties of some investigators give the pereentage of n031t1ve sputums found
in active cases of tuberculosis as high as 95$ to 98%. This high
percentage is course ig only reached by many repeated e:aminétions;

~ Blood examination is next; if the hemoglobin or red coloring
material of the bleod is low the condition is called anemia, and often
ﬁuberculo 3ie cases are somewhat anemic. THowever, there is not a
satigfectory blood test to be made for tuberculosise.

Almost universally, the floureoscope recommends itself for usee.

1 Z~Ray mechine in which plcﬁures are not taken but the lights
anﬁ 5133048 of the chest are thrown upon & flourescent screen in a

Its obvious advantages are, 1t is r@ek*ﬁv svaileable

on au instant’s notice, it is quick SO that there is 1little ﬂeWav
in the information obtained. The exp ense 1u glisht ag tnnro are mo
films used nor any cost of nevelo‘lzg and therefore it cen he u ed
as frequently as desired. llany v1@wsimay be obtained of all parts of

the lungse

<)

The inadequacies of the fouroscope are several. 1o record ig made.
Very fine shaﬂoxs cennot be seen under the flouroscope. It is not

posgible to study the conditions afterwards.
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The value of X-Ray in the examination of chest conditions was
recognized very soon after Prof. Wm. X. Roentgen discovered this
fTorm of ra&iation in 1895. Due to tqe long exposure necessary, atb
that time, to obtain plates, only gross changes could be demonstrated.
Interpretations of thesge plates were often difficult because the
gshadows were blurred by respiratory movementse

In 1905, Rieder and Rosenthel exhibited X-Ray plates taken while
the patient held his breathe. With this began a new era in the X-Hay
diagnosig of chesgt conditions. Fine detailp were showm on plates
end slight changes recognized. The use of the Roentgen ray in chest
examinations gpread quickly and it is now depended upon in & large
percentage of cases. Its advanubges are it is a permanent record
thich cannot Fade or change with time. Changes in the chesgt are more
accurately recorded by Z-Rey then any other known meens. The picture
elso permits the study of intricate cases. The X-Hay diagnosis either

onfirms tuberculosis or glvos an adverse finding. The disadvantage
ig the use of the X~ Ray is chiefly that of expense.

Upon diasgnosig of tuberculosis it is of great imporbtance that the
patient should know the manner in which the infection from man to m
occurss. losgt readily it is by the inhelation of bacilli-laden dust.
Sputum open to the air has a chance to dry snd become pulverized; it
is liable to float with the dust in the air end any predisgposed individ-
ugl breathing this air is in danger of contracting the disease by
inhalatione

Another method of infection is from close contact with tubercular
individuels who are careless when goughing. Thesge small particles
or little drops of salive may contain the bacilli and when taken into
the system of & predisposed individual by inhelation or ingestion may
cause tuberculosis. Thig manner of communicating the c1sease is
called driplet infection.

The next weay it may be transmitted, however not as important, is
through the digestive system. Tu”af L*ar milk or meat can give tubdb-

(

e

erculogisgs. Inoculation or the penetration of tuber ular substances
through a lacerated skin or wound is most likely happen when prover
care is not taken. OGCuSlOQSLlj physicians and s*uaeﬂts of medicine
become inoculated with tuberculosis by wounds from ingtruménts which
have been soiled with tuberculer meteriale.

A fecet which should tend to cheer the tuberculosis ratient is
that of e&ll the chronic diseases his is curable the most frequently.
It is not only true that as many as eighlty per cent of cures several
years 8ago, and no doubt more than that now, are reported when the
patient’s disease was discovered in time and properly treated, but

the post-mortem examinationsg of hundreds and hundreds of cases which
died from accidents or other diseases than tuberculosis have shown
the scars of a healed tubercular condition. All this sghould be
proof of the curability of tuberculosise However, the one most im-
prortant thing the tuberculosgis patient should know of his disease is
that unless he follows the instructions of his physician and his
orders and has implicat confidence and trust in him, it will be
difficult to accomplish & cure. The implicat obedience to physicians
orders, the performence with religious puﬁcoualltv of all the hygenic,
&ietetic, end other instructions are essential and important for a
patient in no matter what stage of the disease.
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The valv.e of climete e treatment of pulrs onary tuberculogis
rests todey largely upon personel belief and exveriences, Lfor ;»‘
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Tow on corsi&ctigr the surgicel treetment of tubereu 1losisg, the
Lirst and probably most common use of gurgery in tuberculogig is
thet known as the "artificial pneumothorax™, or the iﬂ tion of
either nitrozgen gas or ordinary air into the chest cav hetween
the pleural lining of the CAuQL wall and the lungs proj ig is
accomnlished bf 1jsexﬂing & hollow needle hetween the i
the “lOLS” is ntetrated, then forcing the fas or air

opening, the idva being to compress the lung as ruch e
and in this way retard its action, tho ideal condition w“lﬁ: reached
Wil the lung can be completely collapsed, or immobilized. I ¢!
. :JHCuc coﬂcjtior can not be reach (, then as much of & collanse

-

as posgible is mivene

Ag ﬁhe c:c 5t cavity is divided, it is possible to treat each
lung sep This operstion ghould bhe resorted to only after a

das elersed to gee whether healing cen be effected
a ﬁIO?'iSS made without help, snd then only when one lung
> rely free of trouble or so neer it that it is con i-
db“eu safe to ¢L¢ov additional work upon ite When & tuberecul
infected part of the hody, whether it be & lung or any other
member, can be 1t}

be thrown either partially or wholly out of service
and ho~* quiet, the healing progress is ﬁ:eatly hestened.

The amount of gas or air given et a time varies From many causes,
hief being extent and IOC"*ions of adhesgions. The
acity vearies from a few cubic centimebters to ten or Hwelve hun-
drede -+he gas ig edministered as often as conditions require,
sometimes every few deys, at other times weeks or months mav inter-
vene between applicationse.

The length of time necessery to continue the 4reatment will
also depend upon the patient's condition. In some cases artificial
rPneumothorax produces asﬁonishiqmlw good results in a very short bime,
bringing aboul a quick drop in tempereture, reduchi on in +the emount
of coughing, end raising greatly “acl7lbgijﬁ7 the heeslihg f“ocouo, and
so materially SﬁOTtGﬂLJi the length of tim ecegssary for a "cure"

In other cageg the benefits are glow in making an &:‘-‘ua"“*zce
- o 3 5 - B ’
but LO eventually manifest themselves. In still other cagesg the

regults are oet%~=f“uu and it is necessary to discontinue the treat-
ment entirely. The »rineipal bed result is the tendener it hes in
80 meny cases Lo cause fluid, or sometimes ﬁus, to form end gettle

in the chest cavity. When thig oceurs it is often necegsary to drain
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Lobectomy is & comparatively new operation used only with pul-
monary tuberculosis and still very much in the experimental stagee.
It consists of inserting an electric needle through the chest wall
into the lung proper and burning or cauterizing infected areas.

The Tuberculin Test, one of the most important tests in dis-
covering tuberculosis, was discovered in 1890 by Koch. It is & beecil-
lary filtrate of the tubercle bacilli. However, it is now prepared
as 8 commerciel product, artificial tuberculin, or in short is
designated tuberculin in contra~-distinction to the product given off
by the bacillus while passing through the humen or animel body which
ig known as the naturel tuberculin. This test consists of injecting a 4
definite quentity of diluted tuberculin into the skin.

At the present time there are offered to the medical profession
about one hundred different tuberculinse This in itself speaks for the
great uncertaintity and diversified composition of this preparation.

The two types most commonly used in tuberculin tests are old tuberculin
which is Xoch's old tuberculin the original of 1890, also known as
extract tuberculin and Purified Protein derivative. This was discovered
by Seibert. It bears the same relationship to old tuberculin that
morphine does to opium. ;

A tuberoulin resction indicates that the reacting individual
is either elready clinically tubercular, that is diseased, or that a
previous infection has immunized him, and although a reaction is present
he is clinicelly heelthy. Tuberculin in itself never has, never can
and, no doubt, never will cure or be used to treat a case of tuber-
culosis. The most common test used is Mentoux, the intracutaneous
or intradermal, teste.

Of late years special studies have been devoted to tuberculosis
in children, for as evidence had accumulated it had been found that the
disease wag much more frequent in childhood than was formerly supposed,
and thet the frequency of its ocourance increased with age. The
greatest frequency being between five and fifteen years of age.

It is known that most cases of tuberculosis become infected in
early life - in childhood and that during this period the disease re=~
meing inactive or lstent, that is, showing no symptoms. However, when
the child undergoes the gtriet strain of study and confinement of
school, or in adult life enters into the struggle of earning a liveli-
hood with all the coincident, depressing, influences upon the health,
the tuberculosig infection before latent becomes active and tuberculosis
in some form developse.

Children contract tuberculosis as any other common ascute infectious
disease because they are more susceptible to it. Thus by contact with
tubergular people and tubercular contaminated articles, they may con-
tract it very early. However, within the last couple of years tuber-
culegis of both adult and child has gradually been decreasing, due to
the extensive fight by the National Tuberculosis Agsociation, medical
societies, and many other national, state and community health groups.
A great deal of valuable literature and poster material has been
aveileble since the recent National Tuberculosis Association Campaign
of Early Diagnosis. This campaign emphasized the need to enticipate
tuberculosis before symptoms appeared.
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Due to the large per cent of tuberculosis among student nurses,
it has been stressed that students need to be taught more about tuber~
culosis in order that they may protect themselves and that they may
know what and how to teach the people who come under their care.
Society has become much more tuberoulosis conscious, through pamph-
lets and educational ways than most mirses. This has been primarily
due to the ruling of general hospitals prohibiting any tubercular
patients and thus offering no practical ward experiemce to student
nurses. However, within the recent years the encouragement of better
tuberculosis rursing has been become much interested in and worked

uponle

Thus with the coming years I am looking forward to an almost
eradication of tuberculosis, due to a better education of murses,
publie heelth nurses, parents and health societies. Although years
have been spent on control of tuberculosis, science and society has
made rapid progress in this most difficult infectious communicable

diseasee.
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