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SURGICAL TUBERCULOSIS.1
BY HERBERT L. BURRELL, M.D., BOSTON.2

Mit. President and Fellows ok The Massachu-
setts Medical Society : The treatment of tubercu-
losis is a subject that concerns every one. All
citizens, particularly members of the medical pro-
fession, should recognize that tuberculosis is the
greatest scourge of mankind, and is an enemy that
all should strive to conquer. We are apt, in these
days of individualism, of unbounded opportunity
for personal development, of expert knowledge on

special subjects, to consider that the great questions
of citizenship, such as concern public health, should
be left to the care of the state.

Physicians have recognized, in a somewhat lim-
ited manner, that tuberculous patients should be
under conditions in which they may avoid a re-
infection from the tubercle bacillus, and their pro-
cesses of repair and powers of resistance may be
increased to the highest degree.

Surgeons have not been as keen to appreciate
these principles in the treatment of tuberculosis as

physicians. Their attention has been concentrated
on the treatment of the local lesion. Many sur-

geons consider that a tuberculous area must be
removed ; some surgeons regard the area ¡is little
less than malignant, ami feel that u tuberculous
lesion must be attacked as if it were a cancer.

Relatively few surgeons consider that to increase
the patient's power of resistance to fresh invasions
of the tubercle bacillus is of as great importance as
to operate and remove a local area of tuberculosis.

A few orthopedic surgeons and genito-urinary
surgeons recognize the importance of outdoor treat-
ment. General surgeons, however, are too apt to
consider that an operation on a local tuberculous
area ends their duty. They fail to appreciate that
probably in many instances an urea of tuberculosis
is simply a local manifestation of a more or less
general infection by the tubercle bacillus, in an
individual whose power of resistance is lowered.

When the attention of a general surgeonjs called
to the importance of increasing the powers of re-
sistance in an individual patient, as a rule, he
acquiesces to the plan that out-of-door treatment
should be given patients with surgical tuberculosis,
und in an individual case he may adopt this line of
treatment. He does not insist, however, on this
treatment being given all patients having surgical
tuberculosis.

I, therefore, beg your consideration of the means

by which tuberculosis can be treated and what
modifications in our methods are desirable. The
consideration of the subject divides itself as
follows: (1) Prevalence; (2) diminution; (3)
pathological consideration ; (4) sanatoriums ; (5)
construction of sanatoriums; (6) hospitals; (7)
outdoor treatment of tuberculosis; (8) tent treat-
ment; (9) home treatment; (10) effectif of sunlight
and electric light; (11) defects of hospital con-
struction.

PREVALENCE.

Tuberculosis in its various manifestations un-

doubtedly kills more people than any other dis-
ease. From one tenth to one seventh of the total
death-rate of the world is dependent upon tubercu-
losis. Craig:l states that " it has been recently esti-
mated that there are one million cases of active tuber-
culosis in the United States, and the latest authentic
statistics show that 14% of the deaths recorded for
ten years are due to some form of tuberculosis."

Cuzner4 states that " Schlenker made 100 con-
secutive postmortems on adults and children. He
carefully examined every part of their bodies, and
in 05% found tuberculosis. In over 4,000 succes-
sive postmortems made in Breslau, in 1893, one
third of the bodies contained gross tuberculous
lesions. If the microscope had been used, proba-
bly enough lesions could have been discovered to
make 2,500 infections. Babes found lesions of the
bronchial glands in more than one half of his post-
mortems on children. Biggs could demonstrate
characteristic lesions in the lungs alone in 00%
of his postmortems. Grawitz found primary tuber-
culous deposits in the lungs in 152 out of 221 cases,
this being nearly 70% of all infections.

The most remarkable statistics as to the existence
of tuberculosis are those of Naegeli,r> drawn from
508 consecutive autopsies done at the Pathological
Institute at Zurich. Nucgeli did 500 consecutive
autopsies, and found that 97% of all adults over

eighteen years of age who died in the Cantonian
Hospital were tuberculous. He states that everv
organ must be carefully examined, grossly and
microscopically, for tuberculosis. When this was
done, it was found that 97% of adults, in a series
of 104 cases, had tuberculosis. The first two series
of autopsies are appended in Table I.
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Nacgeli found that the constitution of the indi-
vidual had no influence as to the presence of tuber-
culosis. The most powerful gymnast, in the prime
of his twenty years, was no more immune than the
feeble, slender shop-girl with flat thorax and so-
called phthisical habit. He found that latent tuber-
culosis was to be found not alone in those who
suffered from chronic affections, but in those who
died suddenly from wounds of all kinds.

The next two series of autopsies, 346, were even
more carefully performed, and showed from 97%
to 98% of tuberculosis in adults.

1 Annual Discourse before The Massachusetts Medical Society,June 10, 1903.
2 I amindebted to Dr. William H. Davis for valuable assistance

in collecting the literature of this subject.

".lourn. of Am. Med. Assoc, 11I02, p. KB.
'.lourn. of Am. Mod. Assoc, Chicago, 18118, vol. xxxi, 1458-68.
HTobcr llniill(ikelt, Localisation und Ausheilung der Tuberculose,

nach non Scclloncn des Lurliherlshon l'albolo^lshen lnftUuts, von
Dr. Mod. Otto Nacgcll, Arch. Path. Annt., vol. 100.
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He found that in the first year tuberculosis is ex-

ceedingly rare ; from one to five years it is still rare
but is nearly always fatal ; from five to fourteen
years it is found in one third of all bodies exam-
ined and causes the death of three fourths of those
it attacks. Reasoning from these statistics, be-
tween fourteen and eighteen years, one half of the
population bus been infected with tuberculosis, and
the process is then always active and but rarely ar-
rested. One third of all deaths that occur at this
period of life are due to tuberculosis.

DIMINUTION.

That there has been a great diminution in the
number of cases of tuberculosis is readily shown
by statistics. Dr. Samuel W. Abbott, secretary
of the State Board or Health of Massachusetts,
states fl that in New England, with a population
of 5,103,187, for the five years 1893-1897 there
were 50,027 deaths, a rate of 19.70 per 10,000.
The decrease in the last half century is remark-
able. In 1853 the death-rate from pulmonary
tuberculosis in Massachusetts was 42 per 10,000
inhabitants; in 1895 the death-rate was 21.8 per
10,000 inhabitants.

The following table, taken from Nothnagel,7
showing the mortality from tuberculosis and phthisis
in Continental countries from 187G to 1897, shows
the diminishing prevalence.

TABLE III.

Por every 10,000living, there died In the following years:

TlUSliUOlII.OHlH.
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29.3
28.9
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30.1
29.8
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3.1.4
24.8
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38 5
88.1
10.4
39.4
40.7
40.1
37.2
38.0
30.2
89.7
80.0
30.9
85.4
37.3

It is naturally interesting to consider the causes
that have diminished the frequency of tuberculosis.
Dr. Alfred Hiller, in a paper ou the "Extinction
of Tuberculosis," 8 gives a striking chart showing
that at the present rute of decrease in the deaths
from pulmonary tuberculosis, Prussia will reach the
zero point about the year 1927, whereas in England
at that time there will be about eight deaths pei-
lt),000, and the total extinction will take place only
about twenty years later. The rapid fall in the
Prussian rate is ascribed to (1) the precautions
against infectious diseases, due to the discovery of
the tubercle bacillus ; (2) the improved conditions
of the working classes caused by the Workmen's
State Insurance Laws ; (3) the establishment of
sanatoriums.

Table IV !) gives the mortality of 602 villages in
France from phthisis and other forms of tubercu-
losis in 1891. This presents a general idea of the
relative frequency of phthisis to other tuberculous
affections, and it demonstrates the large number of
cases of tuberculosis that occur in a large city like
Paris, when compared with a village of 5,000 inhab-
itants. The number of cases to the thousand in-
habitants in Paris that occurred was 4.9%. The
number of cases to tbe thousand inhabitants in
places less than 5,000 inhabitants was 1.81%.
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Mortality from phthisis and other forms of tuberculosis. Strauss.

The greater danger of urban life is exemplified
by this statement of Dr. H. M. Biggs of the New
York Health Board, that "one block on Cherry
Street was inspected on Jan. 1, 1895, and contained
1,000 tenants. One hundred and four cases of tu-
berculosis have been reported in that block in four

"Tlio Past and Prenant Condition of Pabilo Hygiene, p. 07.
' Special Pathology, vol. xlv, p. 472.

»Eng. Jouru. of Public Health, of March, 1903.
11 La Tuberculoso et son Bacille, par I. Strauss, Paris, Ituou* ot

(Jio, 1805, p. 482.
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years nine months. In a block on Pell and Mott
streets, containing a population of 2,000, 318
cases occurred in four and a half years.

The relative frequency of surgical tuberculosis is
difficult to determine, because the mortality statis-
tics do not, as a rule, record surgical tuberculosis.
Table V gives one an impression as to the relative
frequency of tuberculous affections other than
phthisis. The tables show the mortality at Ham-

id in 1872-1898.

TA1ÎLK V.
Mortality in Hamburg prom Phthisis prom 1878-1808.

Age.

Male
female

.v:i
385

1,210 791
1,100 1,280
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Mortality in IIamiiiikg krom tuhkhculohih ok otiikr
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female 11,033788
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1,427

0IK1
O.V.I
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177

IS
43
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Leonte '" states that surgical tuberculosis is most
prevalent from ten to thirty years of age.

His conclusions are drawn from the following
scries of cases: From 1896 to 1899 there were

1,393 cases treated in the hospitals of Kouinania ;
from 1895 to 1899, 2,949 cases were treated in the
hospitals of Ephorie ; from 1898 to 1900 there were
149 cases treated in Leonte's hospital service at
BrAiicoveassu. A large number of these cases of
surgical tuberculosis were of the bones and joints.

Summary.— From the above statistics 1 think it
is fair to state that from 80% to 90% of men and
women who reach the age of forty years have had
some form of tuberculosis. This statement, if
true, is significant and illuminât ing. It should
give us the point of view that in dealing with tu-
berculosis we have a universal enemy, but that,
after all, the majority of us are going to conquer
this enemy. Tuberculosis is often spoken of as

malignant in character, yet this can hardly be true,
for if it were malignant in the majority of individ-
uals the human race would be swept from the face
of the earth.

PATHOLOGICAL CONSUMMATIONS.

The knowledge of the behavior of the tissues
when infected with tubercle bacilli will be of assist-
ance in defining the treatment that should be given
an individual case.

The following brief account of the pathology of
the disease is abstracted from the syllabus of path-
ology by Drs. Councilman and Mullory : The or-

ganism enters through the respiratory tract or

alimentary canal. It may enter also through the
skin, through wounds, in which case a local lesion

is produced. Tbe extent and character of the le-
sion depends upon the number of bacilli, their viru-
lence, the susceptibility of the individual, and upon
the mode of infection and the anatomical character
of the organ infected. The usual effect produced
by tubercle bacilli is proliferation of cells, leading
to the production of large epithclioid cells. The
tubercle bacilli lie in and between the cells. Later

Fio. 1. —A typical giant cell showing tubercle bacilli between the
nuclei In the periphery of the coll.

R. ICOOII: Die Aettologie der Tuberculose. IMttt aus dem Kais-
erlich, (iesiiud. lterlln, 1884, Hand II. [Courtesy of Dr. F. B. Mal-
lory.]
other cells appear, the most conspicuous of which
are the giant cells. Miliary tubercles are formed
of epithelioid and giant cells with or without a retic-
uluin and are small circumscribed masses varying
from .1 mm. to 1 mm. in size. Miliary tubercles
undergo degenerative changes, but they do not
tend to increase in size by peripheral growth. A
nodule is formed by the continuous formation of
miliary tubercles in the periphery. With the cell
proliferation, which is dependent upon the presence
of tubercle bacilli, there is more or less exudation,
and this forms a part of the tuberculous area. A
miliary tubercle docs not tend to enlarge indefinitely,
chiefly because there is gradually formed around it
a tissue which is relatively resistant to the action of
the bacilli. Such a tissue is also formed around
the large conglomerate tubercles. This tissue is
converted into dense, cicatricial tissue resistant to
the action of bacilli and containing few blood ves-
sels or spaces by means of which the bacilli can

pass through the encircling wall. This is pecu-
liarly interesting, for it may plainly be seen that a

great effort is made by nature to encompass and
control the attack of the bacillus. It is not
known how long tubercle bacilli can live enclosed
in such a mass. Occasionally the barrier may be
penetrated and the old focus form the starting
point of a fresh infection. The most rapidly fatal
forms of tuberculosis are those in which the exu-

dative processes are the chief lesions. The mass

"' Zeltschr. f. Tubero., 1900, p. 329.
" Deber die Chirurgische, TiiLcrculose. Uul. Ass. Med., 1901, p.

212. Zelt, t, Tuber. u. Hcllstatt.,.p. 109, March, 1902.
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Fía.II,—Extensive unchecked tuberculous process: diffuse ex-
udativo typo, with giant cells. | Courlosy of Dr. F, li. Mallory.]

formed by the cascation of tuberculous tissue and
exudation may remain in an unchanged condition.
If composed chiefly of cells it is soft and easily
broken up. It is firmer if connective tissue has
entered into its formation. It finally may become
calcified. A much more important process is that

FIG. HI.—Healing tuberculous process In an advanced stage,With calcification. (Courtesy of Dr. F, II. Mill lory. J

of softening. By this the comparatively firm case-
ous mass becomes changed into a soft or semi-fluid
material. This softened material may be carried
into the surrounding tissues, and general infection
may occur. Accepting that this is the general be-
havior of a tuberculous infection, whether it be in
the lung or in the intestine, it is apparent that na-
ture is doing allshe can to combat the infection, and
that we should simply supplement nature in her
efforts. A tuberculous process in a lung and in
a joint differ largely because of the anatomical
differences in the tissues invaded, but the same
general principles of infection and repair maintain.

How can we assist nature in her effort to cure
the ravages of the tubercle bacillus? She herself
surrounds the infection as soon as may be by a wall
of dense fibrous tissue. It seems to me that physi-
ological rest, to the involved structure, and improv-
ing the powers of resistance of the individual, are

clearly the lines along which we should render as-
sistance. This leads naturally to the treatment of
tuberculosis in sanatoriums, out of doors and in
hospitals.

SANATORIUMS.

The great value of sanatoriums is not alone the
control of the infectious patient, but their educa-
tional influence on the tuberculous patient. Patients
are taught a proper conduct of life, taught to pro-
tect their fellow-beings from infection, and they are
placed, in many instances, on the road to permanent
recovery.

The principles of sanatorium treatment in general
are'well laid down by Dr. T. N. Kelynack.13 He
states that in selecting a suitable case for sana-
torium treatment it is well to remember what hy-
gienic management seeks to secure : (1) The re-
moval of the patient from fresh invasion by the
tubercle bacillus, and separation, as far as possible,
from all influences aiding in its introduction. (2)
The establishment in the patient of processes of
repair and the development of the highest power of
resistance. To this end the instruments employed
are: (1) Continuous exposure to fresh air. (2)
Free access to sunlight. (3) Regulated rest. (4)
Controlled exercise. (5) Abundant feeding. (0)
Obedience to hygienic requirements. (7) Strict
medical supervision. The life in a sanatorium is
well described in an article by .John II. Lowinan
("The Conflict with Tuberculosis," Cleveland
Medical Journal, October and November, 1902).
He slates that the food in a private hospital is such
as one would find in a good, well-managed hotel.
The patients are allowed to eat as much as they
please, but are not forced. As the patient gets
stronger he is allowed more exercise. Patients, as
a rule, sleep well. The windows are widely opened
at night, except in the coldest weather, when the
transom is opened. The life in a sanatorium is
monotonous, but not necessarily irksome. Amuse-
ments are discouraged ; cards and casino life are

not permitted. Even chapel exercises and church-
going tire not approved. A visit to the neighboring
village is apt to be followed by ¡i cold, which is in
reality an infection caught from association with
outside people.

In England, sanatoriums have existed for many
years and they are regarded as places for the cure
of tuberculosis, not as the home of incurable cases.
In Prance, there are a few sanatoriums, principally
devoted to the care of children. Germany one finds
to be the home of the sanatorium.

The greatest credit is due to such men as Breh-
mer, who first started the sanatorium at Goerbers-
dorf in 18f)0. In this country we owe a debt of
gratitude to Trudeau, of Sarunuc Lake, who has
demonstrated in such a public-spirited manner the
value of sanatoriums.

The Imperial Health Office at Berlin1''1 states
'« Med. Bec., Nov. 18, 1302, p. 730.
"Amer. Med., March 21, 1903, p. 410.
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there are at present fifty-seven public sanatoriums
for the tuberculous in Germany, of which thirty-
four are located in Prussia. The Imperial German
Government, the governments of the different states,
the executive authorities, the national insurance
institutions and the municipal governments are

seriously and actively participating in the work of
combating tuberculosis.

Germany is the best equipped country in the
world for the treatment of tuberculosis, and its
statistics show correspondingly favorable results.
Hammer1' states that in Germany 20,000 people
can be given yearly a three-months' treatment in her
institutions.

The relation of the insurance companies in Ger-
many to the control of tuberculosis is very interest-
ing, and it is hoped that action may be taken by
some of the insurance companies in this country
towards controlling tuberculosis. The Old Age and
Invalid pension laws of Germany (Lowman, ibid.),
which were formulated by Bismarck are very sug-
gestive in their scope of action. Under this law
every workman and domestic must be insured by
his employer against incapacity for work from old
age or invalid ism and against sickness and accident.
Under this law are a number of sick benefit insur-
ance societies, and their reserved fund is $170,000-
000. From this fund the sunuloi iunis arc sustained.
By an amendment to this law, passed by the Reichs-
tag and called Paragraph 45, the insurance societies
are permitted to withhold the weekly money benefit
from a beneficiary and give it to a sanatorium, and
compel the patient to go there to reap the advantage
of his insurance.

Frank Warner l5 states that the United States as
a government operates but two sanatoriums, one the
Army Hospital and Sanatorium for the treatment
of pulmonary tuberculosis at Fort Bayard. New
Mexico, and the other the United States Marine
Hospital Service Sanatorium at Fort Stanton, New
Mexico. One has only to read the reports of these
sanatoriums to become convinced that the amount
of good accomplished is very great. The New Jer-
sey Legislature has appropriated $.'100,000 for a
sanatorium in which the tuberculous poor may be
treated.

Massachusetts has established a State sanatorium
at Rutland, but Boston has been singularly negli-
gent in this important, public duty. Frcudenthal le
states that there are 25,000 tuberculous patients in
tbe Borough of Manhattan and recommends the
establishing of "farming colonies." He states:
" We can acquire hind enough in this State and in
many places near by at a very reasonable price for
the, purpose of establishing fanning colonies. This
should lie laid out in large farms, and these will ful-
fill several requirements. Part of the ground should
be used for the erection of dwellings for the con-
sumptive colonists and the rest cultivated. While
a large, handsome hospital building with all modern
improvements looks imposing, it in entirely too ex-

pensive for the purpose. I therefore propose to
erect tents instead. You can erect many tents for
the amount of money that would have to be ex-

pended on one building alone. That all hygienic

demands can be fulfilled in the best and cheapest
way in tent life, every one who has had some ex-

perience on that subject will admit." Directly in
line of this statement is the statement that there is
proposed a sanatorium for the treatment of tuber-
culosis in New York City with an estimated cost of
buildings of $530,000, 480 beds.17 This plan pro-
vides for a group of structures, the general arrange-
ment of which will be fan-shaped, with the adminis-
trative building in the center and the pavilions pro-
jecting like the sticks of a fan, thus giving each
pavilion a maximum of light and air. The pavilions
arc to be two stories in height and connect with
each other and the administrative building by
covered corridors. Here are two definite plans,
one for a sanatorium outside a great city, the other
for treatment in tents. The proposed sanatorium
to cost $530,000 with 480 beds is too expensive to
meet the problem that is presented in the control
of tuberculosis.

There is a definite drift of opinion that a change
of climate is of less importance in the treatment
of tuberculous patients than was supposed, and
that it is far more important that the tuberculous
should have open air life and a maximum of sun-
shine, wherever they may live. Kimc very sensibly
states ,8 that in treating tuberculosis " it is not a

question of climate, of elevation, of heat and cold,
of dryncssor of moisture. Wherever an abundance
of God's pu re air and sunshine, may be had, there
may this disease be successfully treated."

I give some illustrations showing one of the

Fio. IV.— Barraoka at Madgeburg.

barracks (Fig. IV) and one of the resting-places
(Fig. V) at the sanatorium at Magdeburg. Figs.
VI and VII are views of Trudeau's sanatorium at
Saranac. Figs. IV, V, VI and VII are taken from
Zeitschrift für Tuberkulose und Heilstattenusen,
Band 1,1900.

In France there arc over 20 seaside and mountain
sanatoriums, with between 2,000 and 3,000 beds,
mostly for children with tuberculosis. At Ormes-
sau and Villiers the sanatoriums ave on a breezy
and somewhat unprotected high plateau. The
treatment of tuberculous children at the sanatorium
at Cap-Breton and at Berck-sur-mer is of a good
deal of interest.

>' MUnob. Mod. Wocb., 1902, 19, 1081-86.
' ' Amer. Mod., March 28, 11KI3.
10 N. Y. Med. Journ., 1902, p. 140.

" Amer. Med., March 21, 1903, p. 444.
 « rhlla. Mod. Journ., 1900, vl, p, 1057.
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Laianne has charge of the sanatorium at Cap-
Breton for the treatment of scrofulous lesions.1"

Fía, V.
—

lioBtlng-placo or out-of-door shelter at Madgeburg.

Cap-Breton is not really a village, but a multitude
of little Swiss cottages scattered over the sand near

[line forests and close to the ocean. The sanatorium

FIO, VI.
—

Largo, well-lighted, airy recreation hall al Trudoau'6
.Sanatorium at Saranac.

of Cap-Breton is situated upon :i dune twenty
meters above sea level and one hundred meters from

Fio. VIL— Tho piazza at Saranac in the winter.

the shore. This sanatorium was founded by Widow
Desjobert, who left 1,200,000 francs to establish a

hospital for poor scrofulous children. In this san-
atorium there is an abundance of air and light.
The climate of Cap-Breton is influenced by the
following factors: (1) The nearness of the ocean,
(2) the passage of the Gulf Stream some kilo-
meters from the shore, (8) the proximity of the
pine forests. The mean temperatures at Cap-Breton are 13° C. in the spring, 22° C. in the sum-
mer, 14° C. in the autumn and 9° C. in the winter.
In the coldest weather the temperature at Cap-Breton
has never fallen below 1° C. Here also there is an
abundance of sunlight. The pine forests tire far
enough away so that they do not affect the action
of the sun's rays. There are about 250 sunny daysin the year. The water is warm enough for bath-
ing from July 1 to October. At other seasons
house baths of wanned sea water are used. The
windows of the sanatorium tire kept open during
the winter nights, to permit plenty of fresh air.
During the winter days the patients can be out the
entire day upon the beach, warming themselves in
the sun. Seventy-one per cent of patients received
at Cap-Breton are cured. Lalanne gives the follow-
ing typical picture of the improvement of a child :

Upon his arrival at the seashore the child is pale,
indolent, sad and morose. He is weak and sickly,owing to the bad air of the large cities and the hick
of hygienic surroundings. He dislikes to move, and
nothing interests him. The appetite (though some-
times good) is often poor, capricious and irregular.
A few days after his arrival his appetite improves,
but the greatest improvement is to be seen onlyafter some weeks or even months. Then there is a
veritable transformation : his condition is stronger,
he has the color of health, his muscular powers are
doubled, he no longer has that torpor and indolence,
he is full of that animation which characterizes
children with strong constitutions, he is gay, active,
expansive and turbulent. Surgical treatment at
Cap-Breton is eminently conservative. They seek
to improve the debilitated constitutions, and onlyintervene surgically when it is absolutely necessary.Prolonged treatment at the seashore often suffices
to cure many tuberculous manifestations without
surgical intervention.

At the sanatorium at Berck-sur-mer, Calot20
treats many forms of external tuberculosis. The
general treatment of these cases consists of the use
of some medicines, cod liver oil, etc., wholesome,abundant food, the observance of good hygiene,the choice of a proper climate and a proper place.Calot believes that sea air is preferable to the air of
the country. This probably is a detail. Calot has
children even in bed who are taken out daily duringthe whole winter; the hood of their little carriages
protects them from the rain and snow, and largecoverings protect them from the cold. The face
is uncovered or is half protected with a veil. The
cold weather stimulates the appetite and all the
tissues of the organism. The temperature rarelybecomes so severe as to prevent patients going out.
One of the hospitals at Berck was temporarilylocated 500 meters from the sea for one year and
then was moved to the shore. Calot and his assist-
ants noticed that after exposure of the sick to the

111 Bordeaux Theses, 20 llordeaux Tilosos.
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sea air, the cures of the worst cases became more

numerous, more rapid and more complete.
Lannelonguc,21 Gibney" and Sprengel23 all

recognize the importance of general and outdoor
treatment of tuberculous children.

k'Fnmh »o Tu LuKit, )•» j
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TO ILLUSTRATE Dr. /«VORLANDS ESSAY.
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TO ILLUSTRATE Dr. LATHAMS ESSAY.

Block roR öS Male and Eeaalü Patients.

..- v . JI . jta-.
.iCCCCEEHXCKf

GROUND I'LOOR PLAN.

Formulant24 reports excellent results obtained in
the sanatorium on the shores of the Baltic Sea near
Windau. Marcou-Mutznei'88 refers to a sanatorium
atllendayeof 200 beds, where they receive children
from two to fifteen years of age. The sojourn is from
six to nine months. The classes of cases include
rickets and anemia, but especially cases of initial
visceral tuberculosis. The therapeutic agents are
the sea air and climate, not extra alimentation and
not rest. In one sanatorium it costs but ninety
centimes per day to support a patient.

CONSTRUCTION OK SANATORIUMS.

It is interesting to sec the different supplementaryplans that are advocated for the treatment of tuber-
culosis. Let me mention that of Dr. Ledcrle2" of
the New York Health Department, who has sent a

letter to Mayor Low urging the appropriation of
$35,000 for the establishment of a sanatorium for
the treatment of tuberculosis on the tent plan. It
is proposed to erect this camp on a tract of twenty
acres in Orange County, which has been offered to
the city for two years, rent free. Dr. Lederic
states that with the $35,000 he could provide a

camp for sixty patients from May 1 to Dec. 31
next. In Germany the following plan has been
advocated : Several physicians and a number of
associations in Berlin propose to build a large float-
ing sanatorium with roomy, open-air wards, medical
supervision, and a complete equipment for scienti-
fically testing the effects of sea air on tuberculosis.

'" Gaz. d. Ilop.d. Paris, 1899, Ixxll, p. 11.1.
22 Virginia Med. Seml-monllilv, Richmond, 1898, p. 37.5.•» Herl. klin. Woch., Dec. 2:1, 1901.
24/.elt. für Tuberculose and llellstatt, July, 1902, p. ¡10(1.
" ma, p. 809. »Amer. Mod., April 11, 1903, p. 603.
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The cruising ground is tobe the northeastern Atlan-
tic, in the neighborhood of the Canary Islands.
Should success attend the effort, other floating sana-
toriums will be built. The voyages will last about
six weeks.

A most valuable competition occurred recently in
England, where King Edward VI1 offered prizes for
the best essay with plans for a sanatorium for tuber-
culosis in England. One hundred and eighty essays
were submitted in COmpetion, and the three prize
essays were published in \\\c Lancet of Jan. 3, 1903.

The plans of Dr. Latham's essay, Fig. VIII, and
Dr. Morhmd's essay, Fig. IX, appeal to me, in that
they offer a maximum of sunshine and fresh air.

(To be continued.)

OriginalArticles.
THE BLOOD IN THE TYPHOID OF CHILDREN ;

A CLINICAL STUDY.*
BY FRANK SPOONER CHURCHILL, M.D., CHICAGO, ILL.,

Instructor in Diseases of Children, Rush Medical College (in Af-filiation with the University of Chicago).
Tino recent epidemic of typhold fever in Chicago

has offered opportunity for the study of the disease
in its various manifestations and at different periods
of life ; for children as well ¡is adults have been
attacked. It has not been uncommon to see in the
crowded districts several members of a family sick
with typhoid and a little later to find the family
transferred to the hospital wards. A curious fea-
ture of the epidemic has been an apparent tendency
to family rather than individual degrees of severity.
Thus I observed one family where the mother, fifteen-
year-old daughter and a sixteen-year-old cousin
living with them, all died, two younger children,
though severely ill, surviving. Again, two brothers,
Italians, seven and nine years respectively, were more

critically ill than any cases I have seen at that age.
Both recovered. Two other groups on the other
hand consisting respectively of a brother and two
sisters, and two brothers, ran mild courses.

Observation of a considerable number of cases

during the past fall and winter has impressed me
anew with the irregular atypical picture of the in-
fection as it occurs in children. The onset may be
sudden, epistaxis, enlarged spleen, rose spots, all
may be absent and thus the diagnosis be difficult,
even impossible without the aid of laboratory
methods, chief among which is Widal's serum re-
action. The value of this reaction in early life has
already been emphasized by Morse ' and again by
the writer.1" In not a few cases it is our only
means of demonstrating the presence of typhoid.

Study of the blood in other directions, however,
has also shown certain characteristic features, at
least in adults ; for example, the leucopemia, the
diminution in the polymorphonuclear elements and
relative increase in the mononuclears.

This subject has been exhaustively treated byThayer,2 Naegeli,3 Grawitz,4 Turk5 and others.
Comparatively little work in this direction, however,
has been done among children. Stengel and White"
report a series of nine cases. Five were uncom-

plicated and showed a leucopemia. The other four

were complicated, with either bronchitis, broncho-
pneumonia, varicella, or chicken-pox, and showed a

leucocytosis. Their differential counts are few in
number, the week of illness not given and hardly
warrant their statement that " the polymorpho-
nuolear elements are the ones actually deficient, the
inononuclear cells large and small being present in
about the normal number." Naegeli,11 studying
twenty-live children between nine and fifteen years
in his epidemic, reports substantially the same con-
dition found in my own series. Other authors
writing on the general subject of typhoid fever
speak only vaguely of the anemia and diminution
of leucocytes.

The cases constituting my own series were with
but two exceptions children in either the Presby-
terian or Cook County Hospital. This study was
made with the object of determining the degree of
anemia suffered, the course of the leucocytes, both in
tolo and differentially, and finally how the blood of
typhoid children differs from that of typhoid adults.
There have been investigated in all 47 children,
27 boys and 20 girls, ranging in age from 22 months
to 12 years, as follows :

22 months
8 years •..

4 „ ...

5 „ ...

ii,.
12 „

Total.47 '„
Thirty-nine of the cases were uncomplicated, and

it is upon these only that the averages and charts
are based. Estimations have been made upon the
hemoglobin, erythrocytes and leucocytes, the re-
sidís tabulated and averaged by weeks.I charts
constructed upon the averages. This is the arrange-
ment adopted by Thayer in his admirable article,
and 1 wish to acknowledge to him my great appre-
ciation of his thorough study, and my indebtedness
for general plan of work. There have been made
in all 43 tests of the hemoglobin, 48 counts of the
red corpuscles, 69 counts of the leucocytes and 88
differential counts. The hemoglobin has been
estimated by Tallquist's hemoglobin scale, except
in a few instances where Fleishle heinoglobinom-
eter was used. The red and white corpuscles have
been counted with the Thonui-Zeiss instrument, the
white counter having been used in almost all the
counts of the leucocytes. A dilution of 1 : 200 was
used in counting the erythrocytes, as a rule, 200
squares each being counted in two, sometimes in
three drops. A dilution of 1 : 20 or 1 : 40 has been
used in counting the whites, 2 or 3 different drops
being used. Tbe dried specimens have been
stained with the Wright stain.

Care has been taken to avoid the causes of a

physiological leucocytosis such as cold baths,
and the possible effects of digestion. In no case
has the blood been taken within four hours of a
bath. I know of no data upon the subject of
digestion leucocytosis in typhoid fever. Cabot"
states that " any disease of the gastro-intestinal

.2 cases.

.3 „
•4 „
 u „

.8
.7
4

,8
.a
.2

*Read at the annual meeting of the Suffolk District Medical
Society, April 25, 1903.

 The Boston Medical and Surgical Journal as published by 
The New England Journal of Medicine. Downloaded from nejm.org by JOSH ROSENFELD on April 21, 2016. 

 For personal use only. No other uses without permission. From the NEJM Archive. Copyright © 2010 Massachusetts Medical Society.



Address

SURGICAL TUBERCULOSIS.
BYHERBERT L. BURRELL, M.D., BOSTON.

(Concluded from No. 26, page 692.)
Hospitals.

Hospitals have not, as a rule, recognized the
necessity for providing for the out-door treatment
of tuberculosis. Dr. F. Rufenaehl27 states that
" in several of the general hospitals and infirm-
aries in England, such as St. Thomas' Hospital in
London, the North Staffordshire Infirmary at Stoke
upon Trent, the Shellield Royal Infirmary, etc., con-

sumptive patients have been treated with more or
less success by open-air methods. In the new

infirmary for Camberwell the top story in each
wing is to be set apart for the open-air treatment of
consumptives, and is to have nearly all its wall
space occupied by windows."

Burdett'-28 states that " the Bethany Hospital in
Berlin has had broad balconies added to the wards,
where many of the patients are kept in bed, not
only in the daytime, but at night." He gives plans
and descriptions of the new University Hospital at
Halle, which has wide verandas on the south side of
the four surgical wards only, the windows being
easements, opening down to the floor, so that a bed
can be rolled or carried out. He states that the
new hospital at Saint-Den is also has verandas on
the south side of the wards. The story of the
doctors who kept their patients out on the balcony
until nine o'clock at night, and finally tried leaving
them out all night, at the Bethanien Hospital in
Berlin, is interesting. They were entirely convinced
by practical experience, by patients sleeping out of
doors, of the benefit of this treatment.

OUT-DOOR TREATMENT OK TUBERCULOSIS.

All of the foregoing leads me to believe that the
necessity for out-door treatment of surgical tuber-
culosis is not sufficiently well recognized by general
surgeons.

The improvement that occurs in tuberculous
nodes of the neck, without operation, has for years
attracted my attention, and in many instances
where an operation was inexpedient I have advised
the patient to live and sleep out of doors. In the
majority of these cases there has been marked
improvement, and in some cases apparently perma-
nent recovery.

One of the first instances that attracted my atten-
tion to the importance of the out-door treatment of
surgical tuberculosis was a patient upon whom I
liad operated for tuberculous peritonitis. The
patient, a woman, aged thirty-eight, had a typical
condition of the peritoneal cavity. She was operated
upon, a large amount of IInici was removed, the
peritoneal cavity was drained for a fortnight, and
the abdominal wound then healed ; yet for months
the patienl did not improve in the way we expect,following an operation for tuberculosis of the peri-toneum. During the summer she lived in a tent,and from the time that bIic lived and slept out of

,! London Zelt, for Tuberculose, 1901, p. 2:17.'"HoBiilutlsand Asylums of (lie World, vol. Iv, p. (¡0.

doors lier improvement was very marked. During
the sumiller she gained eighteen pounds, till evi-
dence of tuberculosis disappeared, and three years
Inter she was apparently in perfect health. At the
time this occurred 1 considered that her improve-
ment was simply a delayed one following operar
tion.

A most striking instance of improvement occurred
three years ago. A man, thirty-seven years of age,
who was married, came to me for tuberculous epi-didyinitis. The vas déferons on the affected side
was corded and knotty. A careful examination of
the urine was made, and tubercle bacilli were eventu-
ally found. Naturally ¡in unfavorable prognosis
seemed inevitable. An operation was done, and
the tuberculous testis and cord were removed.
After waiting three or four weeks, the patient hav-
ing cystitis with tenesmus, a suprapubic cystotomy
was done. Two small tuberculous areas, one the
size of the little finger-nail, were found at the base
of the bladder. Suprapubic drainage was estab-
lished, and I finally advised the patient to go to his
home and make himself as comfortable as possible,
as a fatal ending was more than probable. The
patient was of more than ordinary intelligence,
and, turning to me, asked if there were nothing else
that could be done in the way of general treatment
for the disease. He himself suggested to me that
if people with pulmonary tuberculosis weree benfited
by living out of doors, he might be made better
by living and sleeping out of doors. I, of course,
acquiesced, and he had a tent constructed on his
lawn and slept there from April 15 until into
December

—

out of doors practically every night,
during the summer. He gained during this time
thirty-four pounds, or from 118 pounds to 152
pounds. At the end of three years apparently the
tuberculous process has been arrested, lie is engaged
in his ordinary occupation, that of a book-keeper,
and I believe his life has been saved, not by my
operation, but by a recognition of the value of out-
door treatment of tuberculosis.

In spite of the warnings and protests of experts
in the treatment of pulmonary tuberculosis, two
errors with regard to the out-door treatment of pul-
monary tuberculosis remain deep-rooted and wide-
spread in the profession. The first is the sending
of patients in advanced stages of tuberculosis to
sanatoriums. The second is the failure to recog-
nize the need of absolute rest, literally sitting still
out of doors all day long, on every day, so long as
there is evidence that the tuberculous process is
still active.

Trudeau has intelligently insisted upon the need
of absolute rest during the active period of tuber-
culosis.

The natural cure of tuberculous areas, it seems
to me, demands three things: (1) Physiological
rest to the part; (2) pure air and sunlight; (8)ample nutrition to the tissues to check the progress
of the process. At the best, the tuberculous area
in a lung must " throw out of commission " that
part of the lung for the time being. There are not
many principles in medicine or surgery, but, if then'
is one in which I thoroughly believe, it is that of
physiological rest,'-" and this principle is just as

applicable to the treatment of pulmonary tubercu-
  • Hilton's liest and l'nln.
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losis as it is to the treatment of a tuberculous area
in the hip- or knee-joint.

TENT TREATMENT.

Occasionally, here and there, within the past few
years have appeared suggestions as to the out-door
treatment of surgical tuberculosis. Dr. H. P. H.
Galloway in 1902,3U before the American Ortho-
pedic Association, brought forward and advocated
strongly the use of tents for the treatment of tuber-
culous joint-disease (Fig. X). Dr. Galloway
claims that while out-door life is of great assistance

Fio. X. —Tents iiped by Dr. H. P. II. Galloway, at the Toronto
Orthopedic Hospital.

in the treatment of all tuberculous bone and joint
affections, it is particularly useful in that class of
patients whose recuperative power seems to have
been exhausted and are being slowly worn out by
discharging sinuses which other means of treatment
have failed to heal. lie does not claim that tents
offer the best solution of the problem of securing the
nearest approach to continuous out-door life,but that
properly designed tents suitably located are much
better than the average hospital ward, and that they
are an efficient and inexpensive supplement to the
regular wards. He thinks that, with private patients
an effort should be made to secure the benefit of
sunshine and fresh air, when for any reason resi-
dence in a sanatorium is impracticable or undesir-
able. Many patients who have a lawn in connec-
tion with their homes can be induced to fit up a

private tent and occupy it even during the winter
months.

Pío. XL -Tent wards at the 'Boston City Hospital.

For many years the Boston City Hospital, under
the administration of Dr. Rowe, has had a tent serv-

3" The General Management and Constitutional Treatment of
Tuberculosis of Hones and Joints. Special ref. to Use of Tents.

ice in summer, in which, at times, surgical patients
have been treated. The advantages of this service
have been very marked. Figs. XI and XII show

Fig. XII. —Interior of a tent ward at the lloston City Hospital.

the perspective of this outdoor cam]) and an inte-
rior view of one of the tent; wards.

The means to gain this outdoor life for patients
are mauy. An excellent type of tent is described
by A. Mansfield Holmes.

*

Figs. XIII, XIV and
XV show the construction of the tent pavilion.

Fia. XIII. —Fninie of "tent cottage," wainscoting In position.
The Inner wall <>f heavy canvas Is In pollito» on the front and rear
end and the right side. The two-lncb opening above the wain-
scoting Is clearly shown.

Fi«. XIV.
—

" Tont cottage" as used In Bummer. The upper sec-
tions of the outer walls are converted Into awnings. Tho rear end
fhows the Inner wall Intact. Side shows the upper half of the Inner
wall lowered, which practica I) v removes the side of the "tent
cottage," converting It into a " lent-pavlllon." When ihn- con-
verted the sun can penetrate to any portion of the Interior.
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The approximate cost of constructing these tent
cottages is $(>0.

PIG, XV.
—

The " tent cottage" as used In winter; the lly Intact.
I lie .side» and door rinsed, the '' roof window " open. The opening
between the two BOCUons of the outer wall Is plainly shown.

BOMB TREATMENT.

Dr. Millet, of East Bridgewater, has recognized
the necessity for caring for liis patients by out-door
life, and his article on ''The Night-Air of New
England in the Treatment of Consumption"3' is
extremely suggestive and very valuable. Dr. Millet.
has been good enough to let me have illustrations
of the " shacks " that he has had built for the treat-
ment of tuberculous patiente (Figs. XV] und
XVII), also of the balconies or verandas wher.e

I''i<:s. XVI and XVII.
—

Two of Dr. Millet's "shacks." Note
ll|e extreme simplicity and consequent cheapness of construction.

patients sleep, that have been " built out" in con-
nection with many cottages. Figs- XVIII, XIX,

:" Mil. Mod. Journ., January, 1U00.

XX, XXI and XXII are balconies built out from
buildings in Brockton and Bridgewater, and here

PIÓ, XVIII. —Sleeping balcony.

the patients sleep, from May until November or

December, only the rainy nights driving them in.

Fio. XIX.
—

Roof used as a sleeping balcony.

The Improvement in these cases, I am told by Dr.
Millet, is very great indeed.

l'To. XX.—Sleeping balcony.

The public are quite aware of the benefits of out-
of-door treatment, and PWÍ May has expressed in
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Punch, March 4, 1903, the length to which this fad
may be carried (Fig. XXIII).

FIO. XXI.
—

More pretentious sleeping balcony.

A. A. Babrow38 believes that surgical or local
tuberculosis is simply a manifestation of a general
infection and may be grouped under two forms,
showing certain dissimilarities in their course ; the
one is a chronic process characterized by infiltra-
tion and formation of new connective tissue ; the
other is also chronic at times, though offener sub-
acute, and consists in a cellular infiltration which
forms tubercles and through their necrosis leads to
cheesy degeneration. In either instance the advent
of pus cocci transforms the sluggish process into an

acute inflammation. In the absence of a specific
remedy our therapeutic efforts must aim at increas-
ing the patient's resisting powers, thus aiding him
to overcome the microbio invaders. All hope of
salvation by removing the diseased part is distinctly
illusory, since surgical tuberculosis must be con-
sidered as the local manifestation of a general in-
fection. We combat the chronic non-suppurating
variety with local rest and counter-irritating meas-
ures, like hot applications, iodin or the cautery,
which all act beneficially by attracting leucocytes
and phagocytes to the affected tissues, as well as by
stimulating the local circulation. A similar result
is obtained by incising and packing with gauze
strips, in order to direct the current of tissue, fluids
outward. These measures, however, are inadequate
when we conic to deal with necrotic and suppurating
forms of local tuberculosis. Here active interfer-
ence is called for, and operative removal of dead or

diseased tissue is advisable. It is to be recognized
that such operations are merely palliative measures,
as the complete removal of affected areas is impos-
sible in, view of the persistent general source of in-
fection. When this truth is recognized, surgeons
will no longer be so anxious to operate, but, will
seek rather to increase the strength of the initient
aud pave the way for nature's own cure. In this
connection climatic influences deserve all recogni-
tion. Prolonged stay (one to one and one-hall
years) at the seashore exerts a marked salutory
effect, especially in the case of children ; the sea

air, the bathing and, not least, the sunlight,, contri-
bute their respective share to the final result. Solai

m Russkl Vratcb, Jan. 18, 11KW.

rays play a highly important rôle in the treatment of
local tuberculosis, and patients should be instructed
to expose the diseased parts to the sunlight.

EFFECTS OK SUNLIGHT AND ELECTRIC LIGHT.

lu connection with the exposure of wounds to
sunlight, it is interesting to consider the use of the
Finsen light. Dr. Valdemar Bie,33 who is associ-

PIÓ. XXII.

( Overheard during one <>/ our recent stormy days.) " What cheer,
matey I Doln' anyliuslness? "

"Garni Wot yer gotlln' at? 1 ain't'ere to do business. I'm
• akin' llic hopon hair treatment I "

—

Punch.

atcd with Finsen at Coiienhagen, as his assistant,
stales that Finsen has discovered that sunlight or
arc electric light produces a widening of the skin
capillaries which may last for live or six months.

" Finsen has demonstrated a widening of the
capillaries of the skin which lasts for a long time, as
a result of light. Finsen exposed the skin of his
arm to mii electric arc light; upon the arm were
various glass plates and also two letters of the
alphabet drawn with India ink; where these cov-
ered the skin, the skin retained its while color; the
lighted part of the skin, on the contrary, became
red, swollen and later pigmented. After a period
of four months the skin was still so pigmented that
the while areas were still visible whore the glass
plates had been ; but after live or six months the

' entire skin was white. If one now rubbed the
skin, the marks again became visible, in that the

• portions of the skin which had been covered with

.

the glass plates did not become so red as the sur-
rounding skin. The dilatation of the vessels of the

,
skin which results from exposure to light can,

. therefore, last five to six months."
"Light Therapy. Deutsche Acrzt. Ztg., lierl., 1002, Aug. 15, l|,

pp. U(|l-!j.
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The effect upon the capillaries is only produced
where the ultra-violet rays strike the skin. Light pro-
duces a stimulating effect upon all the lower ani-
mals, and Finsen has proven this upon the embryosof salamanders and upon worms. He has also
shown that the stimulating influence is due to the,
actinic rays. These rays penetrate cartilage and
skin, but are absorbed by the blood. This was in-
terestingly proven by Finsen, who found that by
rendering the ear bloodless the light would pass
through the cartilage and would not pass through
the ear when it was filled with blood. The ultra-
violet rays have ten times as much bactericidal
power as ¡ill the rest of the spectrum taken together,
but they have very little power of passing through
the skin. The chemical rays of light do not reach
the deeper parts of the body at all, or at most in a

PIG, WIM.

very limited degree. The literature on the use of
I'insen's rays is becoming very interesting, and
one of the best articles is that called " l'hotother-
!lP.y," by Prof. Niels R. Finsen, Copenhagen," translated by .James II. Sequeira, M.D., Loud.,
M.R.C.P., 1901. There can be little doubt but,
that the use of Flnsen's rays is of definite value, in
certain cases. Its exact value and limitations have
not been determined, but, the use of sunlight, it is
olear, has been demonstrated from time imme-
morial, l'rofessor Poucet allows the sunlight to fall
Upon a diseased joint, two or three, boms daily, and
Millicz has written a thesis an this subject. Poucet
«lates: " I cannot criticise the results that Millie/,
describes ¡is good ; but a direct influence upon the
tubercle bacilli in this way is not possible; it is

hardly to be denied that the nourishment of the
limb may possibly be improved by the rich blood
Bupply which results from the light bath."

Robinson :H states that the importance of sun-

light in tuberculosis patients is becoming more and
more generally recognized. Abrams35 has done
some interesting experimentation on the penetra-
bility of the solar rays. He finds that a dry skin
is very resistant to the penetration of the solar
rays ; that the penetrability of the skin is increased
by using lanolin externally and subcutaneous in-
jections of distilled water. A very interesting
experiment was done, which should be verified.
Subcutaneous inoculations with a virulent culture
growth of tubercle bacilli were made upon rabbits
The animals were then subjected to the action of
the solar rays concentrated at the point of inocu.

latioii on ten consecutive days. No tuberculous
process resulted, while in other rabbits similarly
inoculated, but not subjected to sun, there resulted
tubercles (in which tubercle bacilli were found).

" Other experiments were conducted to determine
whether the solar rays in greater concentration
could be employed by interposing colored glass,
which, in a measure, excluded the heat rays and
allowed unimpeded passage to the cheinic rays.
The result was an unequivocal demonstration of the
fact that when such media were interposed it was

always at the expense of the actinic action on solio-
paper." Abranis has used the solar ray in the treat-
ment of a tuberculous ulcer of leg which had

« I'hlla. Med. .lonrn., 1889, 111, pp, M-B.
" Ibid, 1899,1, pp. 176-8.
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resisted the conventional treatment, including rest
and curetting, for over a year. The ulcer healed
in less than three weeks under treatment with the
solar rays. He has also used solar rays quite ex-

tensively in aborting furuncles and in the treatment
of cervical lymph noditis of presumable tuberculous
origin.

My colleague, Dr. F. S. Watson, has written me
a letter, of which the following ¡san abstract. The
letter shows clearly that the out-of-door treatment
of surgical tuberculosis is not properly recognized.

Diîau Du. BuiiHELi. : It is a remarkable fact that, with
the constantly present, object lesson afforded by the
results of climatic and hygienic treatment of pulmonarytuberculosis, when properly and conscientiously carried
out, as it is in the best, sanatoriums and elsewhere in the
hands oí some experts Individually, so little effort should
have been made to apply the saine principles to those
forms of disease usually classed as surgical. That this
is true is indicated by such facts as the following : —

(1) No paper has been presented before the American
Surgical Association urging the adoption of that method
of treatment for surgical eases, whether in conjunction
with or without, surgical treatment.

(21 Physicians connected with sanatoriums for the treat-
ment of tuberculous disease, and those practicing In the
health resorts frequented by persone with phthisis, see
but very few patients having surgical forms of the mal-
ady. This is illustrated by an Inquiry recently under-
taken by the writer as to the results of the climatic treat-
ment in that class of eases, In the course of which he
addressed a circular letter to every member of the Amer-
ican ( Tmiatologieal Association, which almost all of
them were kind enough to answer. The questions were
put with regard to tuberculosis of the genito-urinary
organs only, and asked the personal experience of those
gentlemen as to the results of its climatic treatment.
There were just four out of the whole number who did
not say that, they had no experience in the care of such
cases. Of the lour, there was one who had had twelve
patients of the sort, and the other three reported their
observations with regard to from one to four eases, anil
had not, seen mon; than that, number. Some years ago
a similar request for information was sent to twentyrepresentative general practitioners, and none of them
had knowledge of more than three eases ¡it the most, and
there were but two or three patients whose history was
known definitely for long enough periods to give them
any value.

The replies of the members of the American Olhnato-
logical Association furnished the following information
with regard to sixteen cases : In live there was completearrest of the disease. Seven showed great improvement,
but still bad evidence of the disease. Two were not
improved. Two died.

The reply of Dr. Henry Loorais is of interest, though
it does not supply details, lie says, " A number of cases
have been sent to the Loomls Sanatorium by genito-
urinary specialists for climatic treatment. The results
have surprised everybody " in their favorable character.
lie refers specifically to one case considered as hopelessly
ill by Dr. Kcycs, who sent him for that form of treat-
ment, in which the patient, was " perfectly well ¡it the
end of a year."

II, is not necessary to quote from the other letters.
I will refer briefly to six cases under my own observation
for periods of eighteen years in the longest to ten years
in the shortest, in which the patients, though not, having
been under systematic climatic treatment, have all led
outdoor lives and been in very favorable conditions.
Three of them were Subjects of renal and three of tes-
tieular tuberculosis, hi ¡ill there has apparently been
an entire arrest of the process. In one the disease began
in the testes and the seminal vesicles were invaded.
Here it has remained without further extension for five
years, the patient, being In robust health all the while.

This year at the meeting of the American Association
of (ienito-Urinary Surgeons in Washington, one of the
best and most experienced observers among the surgeons
of this country, Dr. Chismore of San Francisco, made

the first, definite and strong plea that has been presented
to the Association l'or a more extended trial of climatic
treatment for eases of genlto-urlnary tuberculosis, as
opposed to the surgical treatment.

We are fairly familiar with the results of surgicaltreatment of some forms of tuberculosis, notably those
in which the disease is sealed in the bones, which is the
most favorable form of tuberoulosis which comes under
the surgeon's eure, mid those which involve the genito-urinary tract, in some of which the radical surgical treat-
ment is far from encouraging, to say the least,— nephrec-
i.oiny tor renal tuberculosis, for example, despite the
few brilliant successes that have attended it.

What we lack is knowledge of what can he accom-
plished by the climatic and hygienic treatment of these
cases, either in conjunction with surgical treatment or
without it, according to circumstances. We can get no
Information from general practitioners, specialists or
surgeons, for they none of tlieni have bad any Importantexperience in the matter, nor shall we have this knowl-
edge supplied until sanatoriums Cor the treatment of
surgical tuberoulosis, or else special provision in the
present ones, is made for the reception of such cases,
and are put in the hands of competent surgeons. 'The
medical specialists do not feel competent to assume the
care oí cases of ¡i surgical character, therefore surgeons
cannot send such eases as need surgical care as well as
climatic treatment to resorts which are appropriate other-
wise. There are signs of awakening interest, however,in this matter and it. is fairly sale to predict, that the
pendulum will begin to swing In that direction before
¡ong, go to the Inevitable too great extreme and then
settle down to its proper excursion.

Very truly yours,
F. S. Watson.

From the foregoing it may be seen that ortho-
pedists and occasionally genito-tirinary surgeons
have recognized that surgical tuberculosis requires
.something besides operation. The treatment of
tuberculous areas should include not alone active
operative measures, when necessary, but the surgeon
should always consider the expediency of exposing
them to the sun's rays. General surgeons have not
recognized its importance.

DEFECTS OF HOSPITAL CONSTRUCTION.

A ward for the treatment of surgical tuberculosis
should have as its prime essentials a maximum of
sunlight, and the ability to move the beds out on a
veranda, where the patients may sleep, if expedient,
day and night. It is perfectly obvious that it is
impracticable to construct a hospital at practically$1,000 per bed for the treatment of such a universal
scourge as tuberculosis, and I now wish to speakof some of the defects that I believe exist in modern
hospitals. The failure to recognize that a hos-
pilal must have the maximum of air and light is
lamentable.

Recently 1 had occasion to visit a modern hospitalwhich had been constructed by eminent architects
in one of the most intelligent communities in Now
England. It seemed to me defective in manypoints. The hospital was beautifully situated, but
if was winged forwards at, the east and west so that
much of the south sunlight was shut off. Many of
the administration rooms of the hospital were on
the south side, which should be devoted entirely to
wards and bedrooms. The best, part of the hos-
pital building, the top, was occupied by a laundry.The most central part of the buildings, where there
is the maximum of sunlight, was used as a. reception
room for visitors. The doors were smooth and made
of jointed boards, but the butts projected. The
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angles and corners of the room were rounded off,
but it would require hours each day for a diligent
housemaid to clean the carved mantels. The win-
dows were not Hush with the wall but were dust-
traps. In one small room the best sunlight was
excluded by a tree. The conventional shade, lace
curtains and picture-molding existed in many of
the rooms, but the beds were provided with an

aseptic, smooth, painted, steel temperature chart.
The windows in the building were small and of such
¡i height that if opened slightly at the, bottom the
wind would blow directly upon the beds. The
walls were not built of hollow brick, and already the
water of condensation was forming ou the walls.
The operating room was elaborately fitted with ¡i
chandelier directly over the operating table, so ar-
ranged that the dust could be, readily shaken into
an open abdominal cavity. There were gratings
over the ventilating shafts instead of cheese cloth.
Expensive foot water-taps, which were complex in
construction, afforded lodgment, for dirt. The wall
area in one ward had about one fifth of the total
possible window space. There, were no piazzas.Convalescent patients could be. placed on a roof
garden which was reached by a bidder. The kitchen
was in the northwest top corner of the hospital and
the ward maids had the most sunny rooms in the
hospital. The engineer of the building slept, in a
room in the cellar, with a 2x4 window. The oper-
ating room had tiled floor, glazed brick and a mar-
ble dado, but the steam pipes were so close to the
wall that the room could not be mechanically cleaned.

This construction is going on ¡if the present time
in many of our modern hospitals ; ami it is very
natural that if should occur. The, Board of Man-
agers tell their superintendent that they want, a

building to cost a certain amount of money ; they
employ the best architect they know, a man who
may or may not have made a study of hospital con-
struction. The architect and the superintendent of
the hospital are placed practically in charge. Rarely
is flic stall'of the hospital more than allowed to look
at the plans of the building. The architect naturally
turns to the superintendent as the, one representing
the Hoard of Managers, and what flic superintendent
wishes is put into effect. Superintendents of hos-
pitals, as a class, are not aware of the advances
that are being made in medicine, and of the neces-

sity for air and sunlight in the, wards of a hospital.
They feel and believe that a monumental structure
is necessary, but in consequence of their environ-
ment and isolated position, so far as the medical
profession is concerned, they do not realize that a
new order of hospital construction is or will be im-
perative. The economics of hospital construction
have never, so far as I know, been deliberately
studied as have those, for example, of mill con-
struction.

If the state is to deal with the great, problem of
controlling an almost universal scourge, tuberculosis,
a more economical construction of hospital build-
ings Is imperative. This can be done only by arch-
itects who arc willing and anxious to meet the
demand of a minimum cost of construction combined
with superintendents who are familiar with, and
appreciate the necessity for, the maximum amount
of air and sunlight in their buildings.

Prof. T. M. Clark, architect, of Boston, has

given me the plans for the building of a proposed
sanatorium for Dr. Milletof Brockton, Mass. (Fig.
XXIV). I find that he has carefully considered
the essentials in construction of a hospital for tuber-
culosis : (1) lie has made provision for the maxi-
mum of sunlight and air. (2) He has arranged the
rooms so that a bed may be wheeled out, of doors
on :i piazza or balcony. (3) He has provided a
sun parlor at the top of the building. (I) He has
studied the economy of construction. We should
recognize that all the south side of a, hospital
should be devoted entirely to the treatment of
patients, and that the north side should be reserved
for hospital administration.

Concliitiioiis. —'The prime essentials for the treat-
ment of tuberculosis are physiological rest, out-
door treatment and ample nutrition to the patient.
Whether the tuberculous area is in the lung, in a

joint, in a lymph node or in the intestines is a

detail. Where it is possible, the tuberculous area
should be excised, especially if it threatens to
invade vital structures ; combined with the. removal
of the tuberculous foci, patients should be treated
by physiological rest, fresh air and sunlight. The
excision of a small area from the hip-joint, while if
may give a brilliant immediate surgical result as
to first intention and a cure, mutilates the patient.
On the other hand, by the recognition of physiologi-
cal rest and outdoor treatment, such patients may
be efficiently treated, and life and limb saved.

In the modern construction of hospitals we do
not. sufficiently recognize the necessity for a, maxi-
mum of sunlight and air; provision is not made to
allow patients in their beds to be moved out on to
verandas, that they may be in the air and properly
protected.

There is perhaps no community that is so well
supplied with cottage hospitals as New England,
and yet how little are they used for the outdoor
treatment of tuberculous patients !

If the physicians and surgeons of the collage
hospitals in New England will utilize their hospitals
for the treatment of tuberculous patients, on the
lines of physiological rest, and outdoor treatment,
and will do less major surgery, — for example, brain
tumors,

—

they will do more good in the community
than they do at present. The health of this Com-
monwealth is largely in the hands of the members
of this society, anil if I can impress upon you the
necessity, in dealing with this problem of tubercu-
losis, first to advocate the establishment of an ade-
quate number of sanatoriums for the treatment of
tuberculosis, either by the State, cities or towns,
¡i step will have been taken towards its control.
Again, as members of the Massachusetts Medical
.Society, you should recognize that it is not neces-

sary that your patients Buffering from tuberculosis
should be sent far from their homes, but that by
meeting bed platforms, as Dr. Millet has done at
the patients' homes, they may be satisfactorily
treated in their own homes. The work which is
being carried out by Dr. Bowditch at the Sharon
Sanatorium is worthy of the highest commendation,
but that is fora specially selected class of patients.
The work which is done at Rutland must command
our admiration, but it is to you, as the practitioners
of this Commonwealth, who visit from time to time
the homes of the people, that I turn and beg that
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you will consider the necessity, in tuberculosis both
medical and surgical, of treating patients by physio-
logical rest, and giving thcni the maximum of air
and sunlight.

-*--—

Original Articles
THE CLINICAL ASSOCIATIONS AND SIGNIFI-

CANCE OF THE CARDIO-PULMONARY MUR-
MUR.1

BY JAMES J. PUTNAM, M.D., BOSTON.

Tino cardio-pulmonary murmur has been regarded
by most physicians as of somewhat accidental oc-

currence, indicating perhaps some unusual rela-
tionship of the heart and lungs, and almost cer-

tainly due to compression or aspiration of a piece
of lung by the contracting heart, but as of no
clinical significance except in so far as it was liable
to be mistaken for a sign of valvular lesion. Such
was my own supposition until—a good many
years ago—I became impressed with the relative
frequency of its occurrence among certain classes of
patients, namely, young and middle-aged male
neuropathies and asthénies, who were often spare in
build, long-chested, and usually with rather weak
muscular systems and (I should now add) elastic
chest walls. Subsequent, investigations have fully
confirmed this impression, while, meantime, the
finding of corroborative statements published by
various other observers has increased my confi-
dence in its substantial correctness. When any-
thing is said at all, by those who have written upon
the subject, about the general nutrition and char-
acteristics of the persons among whom this mur-
mur has been found, some such description as that
just indicated is usually given, or

—

as is often the
case—it is noted that the patient has signs of
pulmonary tuberculosis.

For the past two or three years I have paid closer
attention to this clinical relationship between the
cardio-pulmonary murmur and the neuropathic and
asthénie tendencies, and offer my experience thereon
in a preliminary form, together with certain other
facts which may help to broaden our conception of
the possible significance of the sign.

Potain, who, after Laeniiec, was the pioneer in
the clinical study of these sounds, groups together
as cardio-pulmonary or exo-cardial, all the so-
called " functional" heart murmurs, including those
usually classed as lieniic. Recent studies

~

have,
however, made it clear that this is an incorrect
classification, and that the major part of the " func-
tional " murmurs are due to defective co-ordination,
defective action, impaired nutrition and relaxation
of the cardiac muscles and of the arterial walls.

The cardio-pulmonary murmurs are of different
origin, and yet they, too, are heard pre-eminently
under some of the conditions which favor the occur-
rence of the " muscular relaxation " sounds, namely,
during disturbed innervation. Not infrequently
they disappear during the course of a somewhat
prolonged examination.

1 Presented by title at the eighteenth annual meeting of the Asso-
ciation of American Physicians, May 14, 1903.

2 As those of Prince, Stengel anil Arnold In till» country. I

They are not especially characteristic of acute
anemia and the excessive fatigue following athletic
exercise,11 but they are temporarily accentuated by
the nervous excitement attending an examination
of the heart, as in the case of the men offering them-
selves as candidates for positions on the police
force.'1 Both sorts of murmurs may disappear
before the examination is over and it is, indeed,
not certain that it is always possible to distinguish
between them, though the fact that the cai'dio-
pulinoiiary sound censes ¡it the end of a forced
expiration is probably decisive under ordinary cir-
cumstances. There is, however, another relation-
ship of the eardio-piilinoiiary murmur which is of
especial interest, namely, that to the interrupted or

cog-wheel respiration, or " heart-breath," that form
of respiration, namely, where the inspiratory sound,
instead of being continuous, is rhythmically broken
by accentuated puffs corresponding with the con-
tractions of the heart.

Although it is true that tubercular consolidation
favors the conduction and perhaps the occurrence
of these respiratory sounds, yet careful physiolog-ical studies have shown that the phenomenon is,
in its main features, to be detected under normal
conditions, and these studies acquire a special
interest when it is admitted that there can be no
radical difference between the interrupted respira-
tion and the cardio-pulinoiiaiv murmur. Both
sounds arc due to displacement of air through the
heart's action or the blood-current, and both are

heard, not infrequently, on the same subject.
When this is the case, it is my experience that to
the ear (or stethoscope) placed near the apex or
over the body of the heart it is the cardiac element
which makes the strongest impression, while at the
base, or, as sometimes, in the axillary line, the
sound which is heard is of such a kind that one
is no longer tempted to classify it as a cardiac
murmur at all, but as an interrupted inspiration.
Yet the differences must be of degree, essentially
or alone.

The physiological studies which have been alluded
to as establishing the fact that the respiration of
normal individuals is modified, directly or indirectly,
by the heart's action, have been discussed by Dr.
S. .1. Meltzer, and the conclusion reached by him,
partly on the basis of original experiments, is in
favor of the view that this effect is due, not to the
changes in size and position of the heart itself, but
to displacement of air attending the propulsion of
blood through and out of the chest. Under ordi-
nary conditions the amount of influence exerted on
the respiration In this way is but very slight, but I
presume there can be no doubt that the " cog-wheel"
respiration (or one form of it if there be more than
one) is only an exaggeration of this (normal) phe-
nomenon which is discoverable by careful tests.

Although the rules given by Potato, and others
doubtless serve, generally, to distinguish the ciudio-
pulmonary murmur, yet, inasmuch as there is not
one of them that is not violated, there seems to be
some question whether it is always possible to
differentiate the oardio-pulmonary murmur with
positiveness from that whieh bas been called neuro-
liiuscular, and I am free to admit that in my own

»Cf. Stengel, Arnold.
' Of. Prince, McCollom.
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