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THE BRADSHAW LECTURE

On the Diagnosis and Treatment of

Incipient Pulmonary Tuberculosis

Sik THoMAs BarRLow AND FELLOWS OF THE ROYAL
CoLLEGE OF PnvsiciaNs,—William Wood Bradshaw,
M.D., F.R.CS., M.R.C.P.,, in memory of whom this
lectureship was established by his widow, was a Member
of this College engaged in general practice. It seems
appropriate, therefore, that the Bradshaw lecturer should
select a subject in which general practitioners are specially
interested, and should endeavour to elucidate questions
of diagnosis and of treatment in such a manner as shall
be helpful to them in their daily work. No subject is
more important to the general practitioner than the
diagnosis and treatment of incipient pulmonary tuber-
culosis ; no morbid condition more frequently claims his
attention ; In none is a correct diagnosis and a suitable
treatment more necessary for the welfare of the patient
and for the reputation of the practitioner.

There is at present a special need for a careful dis-
cussion of this subject, for it is now proposed to spend a
large sum of public money on an organised effort to secure
the effective treatment of pulmonary tuberculosis, and
if possible to stamp out the disease. The patient work
of the last few years, bacteriological, clinical and social,

has thrown new light on the various problems involved
A
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ABOLITION OF PHTHISIS POSSIBLE 5

But how are we to attack the ‘“ human type " of tuber-
culosis, which causes nearly 50,000 deaths annually in the
United Kingdom from disease of the lungs, and probably
at least a half of the 20,000 deaths from tuberculosis of
other organs ? This is a serious problem indeed, and one
which might seem to be hopeless. The clue to its solution
evidently lies in the predominant localisation in the lungs.
If the bacillus can be conquered here the battle would be
won. The crucial point of the struggle against tuber-
culosis in general is this : Is it possible to abolish phthisis ?
For if pulmonary tuberculosis could be annihilated there
would be no spread of infection by means of sputum, and
there would be little or no infection of other organs in the
patients themselves. This, then, is the question which
urgently needs consideration. For the answer we must
go far back—fo the individual case of incipient pulmonary
tuberculosis and fo the individual medical practitioner who
is called upon to diagnose and to treat it. The abolition
of pulmonary tuberculosis is possible on two conditions,
and only on these conditions ; first, that every practitioner
shall learn how to detect the disease at its first appearance,
long before any bacteriological evidence is available ;
and secondly, that a method of treatment can be employed
by the practitioner, in the patient’s own home, which
will be simple, harmless, completely effective, and yet
inexpensive. If these two conditions can be satisfied the
solution of the problem is in our hands. I propose,
therefore, to devote this lecture to a discussion of these
two questions.

I. THE D1AGNOSIS OF INCIPIENT PULMONARY
TUBERCULOSIS.

At present the great majority of general practitioners do
not feel justified in giving a definite diagnosis of incipient
pulmonary tuberculosis until the bacillus has been found
in the patient’s sputum, either by themselves or by some
acknowledged bacteriological expert. This is unfortunate,







IMPORTANCE OF EARLY DIAGNOSIS 7

there may be nothing abnormal observable by the most
careful auscultation except a defect in the entry of air.
We may learn much from the stethoscope, but in early
microbic infections of the lungs we may learn much more
by the skilled use of our own fingers. In the earliest
stage of a pneumococcal invasion of the lungs, 24 or 36
hours after the initial rigor, it is usually possible by careful
percussion to detect a small area of defective resonance,
usually near the base of one lung, with diminished air-
entry as the only auscultatory phenomenon. This condi-
tion may exist for about 24 hours, but as the consolidation
of lung progresses sharp inspiratory crepitus and bronchial
breathing are developed. It is not often that there is the
opportunity for a post-mortem examination on a case of
pneumonia in its earliest stage, but I have found in such a
case the suspected area of lung collapsed, almost airless,
and very full of blood. ,

Similarly in incipient pulmonary tuberculosis the earliest
signs are local areas of dullness with defective air-entry
as the only constant auscultatory phenomenon, though
some catarrhal sounds may possibly be present in addition.
But there is a marked difference in the rapidity of develop-
ment in the pneumococcal and in the tuberculous infection
of the lungs. The pneumococcal invasion is extremely
rapid and often overwhelming ; in six or seven days the
tragedy is complete and the curtain falls. But the
tuberculous invasion is as a rule very slow and insidious,
as if the bacillus found great difficulty in establishing
itself. For weeks or months the process may continue
with very little general indication. Even cough may be
entirely absent, no pyrexia may be detected, and loss of
weight, tiredness, flushing, or occasional night-sweats may
be the only symptoms. A worker in the bacteriological
labm:atcrry at St. Mary’s Hospital was found to have a
varying opsonic index to tubercle, though he felt quite
well. He came to me and requested me to examine his
lt%ngs. I found minimal areas of dullness with defective
air-entry in the positions characteristic of an incipient







DIAGNOSIS BY PERCUSSION 9

begin in the summit of the lung, but at a spot about an
inch and a half below the summit, from which the morbid
process may extend backwards and also dc-wnwardfs. Sir
James Kingston Fowler showed that a second localisation
in the outer part of the upper lobe at the same horizontal
level is also extremely common, and that a third early
focus is very frequently present at about an inch and a
half below the summit of the lower lobe on each side.
Can we detect these local areas of incipient pulmonary
tuberculosis by accurate percussion? If we are to
succeed in this attempt it is essential to adopt a correct
method of examination. For the investigation of the
front of the chest the patient must lie on his back on a
comfortable couch, and must be completely at his ease and
with his muscles relaxed. It is impossible to obtain an
accurate result from percussion of the front of the chest
while the patient is standing or sitting erect ; the habit
of physicians to examine such patients in the erect position
has been the cause of the delay in the recognition of the
true picture of the localisation of an early pulmonary
tuberculosis. If the patient is in the recumbent position
on a comfortable couch which supplies an adequate resist-
ance, and at the same time allows of complete muscular
relaxation, it is quite easy by careful percussion to detect
dull areas in the first and second intercostal spaces which
correspond to the statements made by Sir James Kingston
Fowler, if it be remembered that a distance of an inch and
a half in the collapsed lung of the post-mortem room will
correspond to a distance of two inches or more in the air-
containing lung during life. Of course, it is important
to adopt a proper method of percussion. Let the prac-
titioner practise light percussion on the terminal phalanx
of a finger of his left hand firmly pressed on the spot to
be percussed (the rest of that hand and forearm being
kept away from the patient’s chest-wall). After a little
careful practice of this method he will have no difficulty
In determining in a case of incipient pulmonary tubercu-
losis dull areas in the inner and in the outer part of the







TYPICAL DULL AREAS II

tuberculosis, two in each upper lobe and one in each lower
lobe. Over these dull areas the only auscultatory pheno-
menon in many cases is a defect in the air-entry. Even
the deepest possible inspiratory effort on the part of the
patient produces very little inspiratory sound at these
localities, while in the lower part of the lungs the air-
entry may be much more distinct. On caretul ausculta-
tion one may sometimes detect a slight crepitant sound
with inspiration or with expiration also; it may or may
not vanish after the patient has coughed. Occasionally
the inspiration will be slightly ““wavy ™ in rhythm
occasionally the expiration will be slightly prolonged. At
this stage of the disease there is rarely any increase in the
conduction of voice-sounds.

The six dull areas above described may all be present
and even of considerable size, while the supraclavicular
region, corresponding to the summit of the lung, may be
still very fairly resonant, though the clavicle itself may
yield a dull note in the positions corresponding to the
dull areas below.

These six areas at the four apices are the most important
and the most easily detected part of the morbid signs of
an incipient ' pulmonary tuberculosis. They do not
represent the complete picture—far from it, as I shall
show presently. But they are sufficient for the diagnosis.
They are, I believe, invariably present in all cases of early
pulmonary tuberculosis, though in a small minority
certain areas about the angle of the scapula (of which I
shall speak later) may become unusually definite, especially
if any pleurisy develops over them.

Diagnostic Value of Typical Dull Areas.

To prove that these typical dull areas are not produced
by any other type of disease is obviously more difficult,
and requires a much wider range of careful clinical obser-
vation. Yet I believe it to be the fact. The condition
which may simulate them most nearly is the tendency to
lobular collapse of the apices which is not uncommon in







MEASUREMENT OF DULL AREAS 13

easily, though there was absolutely no morbid sound to
be heard over them. It is probable that these old dull
areas caused by former tuberculous infection remain
during the rest of the patient’s life. They are no doubt
in large part due to local fibrosis, small pulmonary scars.
How long they may yet contain living bacilli, which may
under favourable circumstances again start a morbid
process, it is impossible to say. Certainly for some
months after apparent recovery these areas ought to be
very carefully watched, for an increase in the size of any
of them may explain doubtful clinical symptoms, and may
show the necessity for renewed treatment. But after a
time they may certainly become completely quiescent.

It is always wise, on the first discovery of the typical
areas at the four apices, to consider carefully whether
there are any indications of present activity, such as
tenderness, pyrexia, cough, hemoptysis, or local crepitant
sounds. Whenever any reasonable ground for suspicion
of active disease exists, a week or ten days of rest in bed
with continuous antiseptic inhalation should be instituted
as a precautionary measure. The result will often show
that this treatment has been wise, for the active signs
will subside and the dull areas will become definitely
smaller,

Progress of Case indicated by Periodical Measurement of
Dull Areas.

When the practitioner has detected the existence of the
six typical dull areas at the four apices in a case of sus-
pected pulmonary tuberculosis, it is most important that
he should carefully measure their diameter, and should keep
a record of their size at the time of their first discovery,
which can be compared with subsequent measurements
made at intervals of three or four weeks. I have a large
number of such records, and find them easy to make and
of the greatest service in prognosis and in estimating the
progress towards recovery. The size can be determined
with very considerable accuracy, though not, of course,
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MEASUREMENTS IN EARLY CASES 19

had frequent “ colds, which go to his chest.”” Cough for the
last two weeks. No hemoptysis, dyspepsia, or night-sweats.
Weight, 10 st. 13 1b. Occasional loose cough.

Poor air-entry B.A.
3 all=xh % Some inspiratory crepitus
s e e R.A.; lessatL.A.
' 1% | 2k — 13 [ Very feeble entry.
1*2& iiE 3 1{Slight crepitusat R.S.F.

The patient was kept in bed for a fortnight, and Pracﬂsed
continuous antiseptic inhalation. Smoking was forbidden.

Sept. 1g9th: “ Getting on very well indeeq-—cough ceased
very soon.” Weight, 11 st. 3 Ib. (gain of 4 Ib. in three weeks).

Entry poor and still some in-
I—z3f-|-13—1% { spiratory crepitus R.A.
e e Entry better L.A.
I 1}

Slight inspiratory crepitus
RS.F, RA,

1} {Entr}r poor.
2 24

X ray examination by Dr. Orton, Sept. 24th—Screen :
““ Marked dimness on right side, especially in region of root, but
quite definite all over ; failure to brighten on deep inspiration.
Half-inch limitation of movement of the right half of the
diaphragm as compared with the left. Some slight dimness of
upper part of left lung as compared with normal, but definite
lightening on deep inspiration.” Photograph: “ Right side
generally dimmer than the left, and shows some mottled
shadowing, the most marked groups of shadows being in the
second intercostal space in front and just below the fifth rib
behind ; less definite in the first space in front and just below
the fourth rib behind. Shadowing on left side is somewhat
indefinite, but there is a decided suspicion of mottling in the
first space in front and fourth behind.” ‘

Oct. 17th, 1912: Very slight hemoptysis a fortnight ago,
but no pyrexia. Weight, 11 st. 9} Ib. (total gain, 10} Ib. in
seven weeks). Looks and feels well. Dull areas slightly less,
Very slight crepitant sound.

CASE 6.—Male, aged 25.—May 4th, 1912.—A patient of
Dr. E. J. Morton, of Dulwich, who had detected evidence of
tuberculosis at the left apex a week previously ; the sputum
was found to contain “ fubercle bacilli in moderate numbers.”
No night-sweats, and feels quite well, but has had cough since
January, with “a good deal of phlegm.” Smokes 3-4 oz. of
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DISTRIBUTION OF DULL AREAS 25

pulmonary tuberculosis is much more extensive ana;i com-
plicated. So far as I know, it has never been described in
detail, and it is therefore necessary to point out the many

Diagram showing the distribution of the dull areas in incipient pulmenary tuberculosis.

other positions on the chest wall where small dull areas
may be detected in an early case, in addition to the six
already described. (See Figure.)

~ Other Dull Areas.

On the anterior wall of the chest a small dull area can
always be discovered by careful percussion in the third
intercostal space on each side, above the nipple or some-
what more internally ; and further out in the same space
there is on each side a dull area below the anterior fold of
the axilla. On the right side, internal to and below the
nipple (in the region of the middle lobe of the right lung),
there is a very definite dull area, with resonance between it
and the border of the right auricle (which normally extends
a fingerbreadth outwards into the fourth space, and in
these cases of early pulmonary tuberculosis sometimes as
much as a fingerbreadth and a half). Nothing correspond-
ing to this area can be detected on the left side, for in this
position there is the dullness due to the heart. But on
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both si_des there is a small dull area in the anterior part of
the axilla at about the level of the fourth space or fifth
rib.  Posteriorly, there is always a dull area at the angle
F'f the scapula on each side, and another a little externally,
m_the posterior axillary region. When the infection in
this region extends to the surface of the lung and sets up
a local pleurisy, as is not uncommon, these two areas unite
mnto one, especially if any pleural effusion occurs. If the
patient improves and the effusion is absorbed the dullness
diminishes, and the two separate areas can again be
distinguished. But if the pleural effusion increases it
may produce a large area of dullness, with defect of air-
entry, vocal resonance, and vocal fremitus.

If the horizontal line through these two areas be pro-
longed towards the spine a third area is met with on each
side near, but not close to, the spine. These areas also
are very constant. At a slightly higher level there is an
interesting difference between the two sides, for on the
left side a dull area is found at the posterior edge of the
scapula, about two fingerbreadths above the angle, while
on the right side the position of the corresponding area
1s not at the scapular edge, but always nearer to the spinal
column, in about the sixth space. This is a remarkable
and invariable difference, which evidently depends on the
different anatomical division of the lungs into three lobes
on the right side and two on the left. Furthermore, in
the upper part of the back on each side three small separate
dull areas can often be detected in the positions shown on
the diagram, and below the angle of the scapula there are
also several dull areas detectable in positions which are
arranged in a kind of regular pattern, and are marked on
the diagram.

This remarkable grouping of small dull areas may usually
be detected by careful percussion in quite early cases of
pulmonary tuberculosis. Their relative positions are
practically invariable. From their scattered and sym-
metrical distribution and from the slight differences
between the two lungs which I have described, it seems
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clear that they must correspond to the ultimate distribu-
tion of the bronchial tubes in their most direct course.
The dullness and lessened air entry are probably caused
by multiple local centres of infection giving rise to local
collapse, followed by local broncho-pneumonia of a very
chronic type, and finally fibrosis.

Of these dull areas the largest are always the six at
the apices, as previously described. For the apical region
is the least expanded in ordinary respiration, and in a
tuberculous infection of the lung (especially if it at all
implicates the pleura) there appears to be a reflex inhibi-
tion of respiration, just as the diaphragm movements are
checked by even a local peritonitis., In an early stage of
pulmonary tuberculosis the fluorescent screen will often
show a marked limitation of the inspiratory movement of
the diaphragm, sometimes unequally on the two sides.
There can, I think, be no doubt that a similar reflex
inhibition of the other inspiratory muscles is common in
pulmonary tuberculosis. Every physician must have
observed how difficult it is to induce such patients to take
a long deep breath and thoroughly to expand the chest.
This failure of expansion in its turn makes the local con-
ditions more favourable for the development of the
tubercle bacillus-—another instance of a * vicious circle *’
i disease. Thus the morbid process develops more
rapidly in the apical areas, and these areas are the most
prone to soften down into irregular cavities.

Results of X Ray Examination.

It is imp?rtant to ascertain whether the results obtained
by percussion in incipient pulmonary tuberculosis are or
are not confirmed by X ray examination of the chest.

"' Segnius irritant animum demissa per aurem
Quam quae sunt oculis subjecta fidelibus.”

U bra yap Tryxdre defpdmost dbvra dmicréTepa dpfaduie,”

; I have been able to make some comparative observa-
tions on this point through the kindness of my friend and
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colleague Dr. Harrison Orton, medical officer in charge of
the X ray Department at St. Mary’s Hospital, and hono-
rary secretary of the Electro-Therapeutical Section of the
Royal Society of Medicine, the excellence of whose work
in this department is well known. The results obtained
by the X ray examination in the cases quoted are given in
Dr. Orton’s own words. By comparing these results with
the percussion results we find that the X ray examination
(1) confirms the existence of morbid changes in the lungs
in each case ; (2) confirms the statement as to which lung
was the more affected ; (3) confirms, in the more affected
lung, the localisation in the upper intercostal spaces; (4)
shows in the less affected lung either nothing definite, or
very slight changes, in the upper part of the lung ; and
(5) reveals opaque areas about the root of the lung which
are inaccessible to percussion. Thus the radiographic
examination gives a confirmation of the percussion results
which is complete up to a certain point, and which is
very welcome. It does not, indeed, reveal quite so much
of the early changes as may be ascertained by careful
percussion, but it seems to be capable of showing the
existence of some morbid condition in any case where the
percussion evidence is positive, though slight. It is
therefore most useful, provided that the examination be
made by a skilled expert, employing all the most recent
advances in ‘‘ technique.” In one respect the X ray
examination has a decided superiority to percussion, for it
can reveal changes about the root of the lungs, opaque
areas and radiating lines due in all probability to chronic
morbid changes in root-glands and to peribronchial
and perivascular fibrous thickening. Yet these chronic
changes may in any case be possibly very old, absmlutgly
quiescent, and may form no part of the really active
morbid process. All who have worked in a hospital for
children know how very frequently the tracheal and
bronchial glands are found to be caseous even in an autopsy
which shows little or no other evidence of tubercle. If
such children had survived they would probably have had
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to their dying day fibrous glandular relics which could
be shown by the X rays.

Dr. A. C. Jordan, of Guy's Hospital, has recently 1
pointed out the extreme frequency of chronic tuberculous
changes in glands at the root of lungs passed as “ healthy ™
in the post-mortem room. He states that in 25 such
cases out of 36 “ there were gross deposits of calcareous
matter in the bronchial glands or elsewhere; in the
rest there were small calcareous fragments, and in many
there was a large excess of fibrous tissue arranged in thick
strands or sheaths around the main branches of the
bronchi.” Sections showed typical tuberculous broncho-
pneumonic patches with small round cells and large
endothelioid plates, extensive tracts of dense fibrous
tissue, and calcareous patches. But the very fact of the
commonness of such changes in connection with lungs
which are found to be practically healthy on autopsy
shows how easy it is to attach too much importance to
the ‘ root-shadows "’ and to the radiating lines indicating
the position of thickened bronchial tubes and blood-
vessels, and how readily even a skilled X ray examination
may mislead. We should naturally expect that these
fibrous and calcareous masses would be specially opaque
to the X rays, and would therefore be specially prominent
in the radiograph, whereas the commencing areas of
tuberculous infiltration of the finest bronchial tubes and
alveoli would be much more transparent, and would show
in early cases only a fine * mottling,”” the true significance
and importance of which might be easily overlooked.

In examining an X ray photograph of the thoracic
organs to detect indications of such mottling and to
compare the exact position of such indications with the
results obtained by percussion, it is necessary to bear in
mind that in such a photograph the anterior intercostal
spaces are projected on to the posterior, in such a way as
greatly to confuse the picture. Much care is required to
disentangle them. Thus in Case 1 above, the mottling

1 Brit. Med. Jour., August 31st, 1912.
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was found in a position corresponding to the first and
second spaces in front and the fourth and fifth spaces
behind.  Similarly in Case 2 the mottling was found in the
first space in front corresponding to the fourth space
behind, and in the second anteriorly and fifth posteriorly,
while another area in the third space in front corresponded
to the seventh rib behind. Thus the large dull area found
by percussion over the upper part of the lower lobe and
situated at about the fourth rib posteriorly is confused in
the radiograph with the areas in the first and second spaces
anteriorly, which are due to foci of infection in the upper
lobe. And the effect of this projection varies according
to the angle which the photographic plate makes with the
patient’s chest wall when the negative is taken, which will
be different in well-developed chests from what it is when
the chest is ill-developed.

Hence it is clear that very great care is required in the
interpretation of the radiographic picture. It shows much
which is probably of little present importance, it shows
less distinctly the earliest indications of active mischief,
which may be more distinctly detected by careful per-
cussion, and it confuses the localisation. Further advance
in technical skill will, no doubt, minimise these difficulties,
yet it will remain true that the highest expert opinion in
the matter will be necessary for trustworthy conclusions,
and that this will naturally involve expense. On the other
hand, it is also true that percussion must be at its best if
it is to be superior to the X rays, and that the inadequate
attention at present given to this method of examination
by most practitioners of medicine is the cause of a very
large amount of failure in diagnosis. A practitioner who
does not feel able to rely on his own percussion will do well
to obtain an X ray picture taken and interpreted by an
expert. But a practitioner who has learned to trust his
own percussion does not need radiography to enable him
to arrive at a sound conclusion.
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Pathological Process.

It is clear from the percussion results already stated in
this lecture, and from the X ray findings which confirm
them, that an incipient pulmonary tuberculosis consists in
the carriage of tubercle bacilli, almost certainly by inhala-
tion, to the finest bronchial tubes and alveoli In areas
scattered freely over the lungs, followed by morbid changes
which advance more rapidly in the upper part of both
upper and lower lobes. From these infected areas the
morbid process advances along the lymphatic sheaths of
the bronchial tubes and of the blood-vessels till it reaches
the glands—pulmonary, bronchial, and tracheal. It
seems to be possible in young children for the bacilli to
make their way to these glands without any apparent
implication of the pulmonary tissue. Probably this is
due to the greater freedom and activity of the lymphatic
circulation in early childhood.

An examination of the post-mortem records of the
Hospital for Sick Children, Great Ormond Street, shows
that in the majority of children dying from tuberculosis
the chief seat of the infection is in the bronchial and
tracheal glands and in the lungs. This infection is often
extremely virulent, the glands being greatly enlarged,
caseous, and often breaking down; frequently they
involve the pulmonary tissue by contiguity or by rupture
into a bronchus. (The lower lobe of the right lung is
specially prone to suffer in this way.) An acute miliary
tuberculosis of the lungs is a frequent result. Even in
very young subjects cavities are not rare. When the
process is more chronic an implication of the apices of the
lungs resembling that found in adults may occur. In
this group of cases the implication of the cervical glands
is usually much less marked, while the mesenteric glands
are often normal. In a smaller number of cases the
implication of the bronchial and tracheal glands and of
the lungs may be very slight or even absent, while the
cervical glands, and still more frequently the mesenteric
glands, are caseous. But even these may be but little
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affected while the peritoneum is ‘crowded with tubercles,
as if the bacilli made their way through the intestinal
wall, leaving little or no trace of their passage, just as
happens in the lungs.

The first group of cases are almost certainly due to
inhalation of bacilli of the * human type,” while in the
second group the infection appears to enter by the ali-
mentary canal. Probably these are often due to the
“ bovine "’ bacillus.

In adults the local chronic tuberculous changes in the
lungs are much more commonly observed than in children,
and the implication of the glands is much less marked and
much less virulent. Also the spread of tuberculosis along
the lymphatic sheaths of the blood-vessels until the cere-
bral meninges are attacked is much less common in adults
than in children. But both in children and in adults the
disease begins, not at the root of the lung, but in the finest
bronchial tubes and in the alveoli, in scattered areas which
show a characteristic localisation.

To sum up this long discussion, I would claim that the
first of my two questions may now be answered in the
affirmative. It 4s possible for any general practitioner of
medicine, by the adoption of a correct method of examina-
tion and the exercise of a little care and patience, accu-
rately to diagnose the existence of an incipient pulmonary
tuberculosis long before any bacteriological evidence can
be obtained. It is not necessary for him to wait for a
positive bacteriological report, and he will be foolish inde:ed
if he allows a negative report to shake a diagnosis which
is founded on an accurate physical examination. The
possibility of a correct diagnosis is, In more senses than
one, i his own hands.
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II..—TuE TREATMENT OF INCIPIENT PULMONARY
TUBERCULOSIS.

In the minds of the majority of the medical profession
the question as to the proper treatment of pulmonary
tuberculosis seems to be answered by the one word ** sana-
torium,” to which some are now inclined to add (relying
on the confident assertions of its advocates) the word
“ tuberculin.” But with regard to the employment of
tuberculin there is still acute controversy as to whether
it ought to be employed in small or in large doses, whether
the grave symptoms which may follow its employment are
due to it or to ““ mixed infection,”” and whether it ought
to be used only when the patient is kept at rest and under
skilled supervision, or may be given to patients who are
allowed to pursue their ordinary occupations.

It is quite certain that sanatoria have been extremely
useful, and that by their help many patients have been
restored to health. Yet it must also be sorrowfully con-
fessed that many patients who have lived in a sanatorium
for six months, at a very considerable cost, are still not
completely cured, and that numerous instances of sub-
sequent relapse occur, so that in the minds of many prac-
titioners there 1s a growing scepticism as to the curative
value of sanatoria. And when we consider the matter
carefully we see that though the treatment by absolute
rest, abundance of fresh air, and abundance of nutriment
places the patient under the most favourable circumstances
for fighting his battle with the invading bacilli, 1¢ does not
mclude any orgamised attack on the bacilli themselves. It
is the consciousness of this that has led many to desire
to make trial of tuberculin. But is there no simpler and
less dangerous method of direct attack? Is it quite
certain that ordinary antiseptic drugs are of no value in
the treatment of pulmonary tuberculosis? On the con-
trary, it is quite certain that some cases have markedly
improved under the use of large doses of creosote. Of late

the value of injections of a preparation of which iodine
c
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fessor Collingwood and Dr. W. H. Willcox how +much Fhe
stimulating and tonic effect of oxygen given by inhalation
is increased by passing the oxygen through absolute
alcohol. Dr. Willcox has calculated the amount of al_cohol
absorbed and finds it to be very small, yet it exercises a
most remarkable influence, as has subsequently been
proved by administering oxygen bubbled through arlcuhnl
in cases of cardiac failure. The effect of the continuous
inhalation of an antiseptic mixture in which alcohol is the
solvent must therefore be a tonic and stimulating influence
constantly at work. Another constituent of the mixture,
ether, will act similarly and perhaps more strongly. Lastly,
chloroform has a sedative influence and strongly tends
to diminish cough. I therefore recommend, and have
constantly employed, the following formula for a solution
to be used for continuous antiseptic inhalation.

B Creosoti - - - - 31
Acidi Carbolici - - - Bii
Tinct. Iodi - - = A E]
Sp. AEtheris - - - 4
Sp. Chlorof. - - - Bl

Menthol and formalin appear to me too irritating, and
unsuitable for continuous inhalation.

Whether my argument from theoretical considerations
does or does not produce conviction in the minds of my
hearers, the final appeal must be to the results of experi-
ence. If the results of experience can be shown to be
satisfactory, theoretical objections will soon be swept
away. For we must always remember that however
fascinating a scientific or apparently scientific basis for
treatment may be, our most trusted remedies are the
product of empirical observation. Quinine, opium,
digitalis, mercury, and sodium salicylate are trinmphs of
empiricism. Medicine is both a science and an art : both
must be cultivated with equal care and accuracy. For the
art to ignore the science is stupid: for the science to
neglect the art is suicidal. The medical science which has
any real claim to the name cannot be confined to the
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through the nose, each such period of inhalation to last
from 15 to 2o minutes. To Dr. Burney Yeo we are in-
debted for the invention, in 1882, of the simple inhaler of
perforated zinc which has proved of such great value. It
is still being made as Dr. Yeo recommended, but it has
been found advisable (with Dr. Yeo's consent) to increase
the size a little for patients with more prominent noses.
This model is known as Yeo’s inhaler (M), the original
type being described as Yeo's inhaler (F) ; they are made
by Squire and Son, 413 Oxford Street.

When Dr. Hassall, in 1885, doubted the value of drugs
given by inhalation, Dr. Wilson Fox (clarum el venerabile
nomen) replied : 1 ““ The antiseptic effect has been doubted
by Hassall, but there can be no question that inhalations
practised in this manner, with creosote, thymol, eucalyp-
tus, iodoform, iodine or terebene, tend to diminish cough
and expectoration, and that in some cases marked improve-
ment in the patient’s state occurs during their use, even
in very advanced stages.” This statement by Dr. Wilson
Fox may be commended to the careful consideration of
physicians who are sceptical as to the value of such
inhalations.

During the last thirty years the method of treatment
thus initiated has been adopted with success by a few
physicians, among whom special mention must be made of
Dr. Beverley Robinson, of New York, who has followed
the recommendations of Dr. Yeo, and made use of similar
solutions for inhalation for many years. He has published
numerous papers on the subject, in which he has given
evidence of the value of this method of treatment in cases
of phthisis, and especially in laryngeal tuberculosis.

For several years past Dr. Muthu, of the Mendip Hills
Sanatorium, has made much use of antiseptic inhalation in
the treatment of phthisis by means of solutions of menthol
and formaldehyde employed for six or eight hours daily.
He finds such inhalations very useful, and has published
papers in support of this method of treatment. Dr. Garry

! Diseases of the Lungs, p. 884.
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been always ordered. As soon as the patient has begun
to make definite progress carious teeth should be stopped
or removed. Antiseptic sprays may be used for unhealthy
conditions of the fauces, and a spray of cocain, eucalyptus
and parolein to relieve any nasal obstruction.

6. Smoking must be absolutely forbidden.

These are the principles on which the 70 published cases
were all treated.

I advise, therefore, that whenever a practitioner has
reason to suspect that a patient is infected with incipient
pulmonary tuberculosis, and has by careful percussion
detected the presence of the six characteristic dull areas
at the four apices, he should carefully note the size of
these areas, the morbid sounds present, and the patient’s
weight ; and at once order a period of rest in bed for seven,
ten or fourteen days according to the extent of the dull
areas and the acuteness of the symptoms. Two Yeo's
inhalers (each costing only 6d. or 1s.) should be procured,
so that they may be used on alternate days and may be
properly cleansed by immersion in boiling water and careful
drying. These inhalers must not be covered with silk,
for this hinders the access of air.

The solution of which the formula has been already
mentioned should be supplied, and the patient instructed
to pour six to eight drops on the felt of the inhaler every
hour during the daytime, and once or twice during the
night if he happens to wake. Nearly all patients soon
become accustomed to wearing the inhaler at night. The
object should be to keep the piece of felt constantly satu-
rated with the solution, but so that none of it wets the
framework of the inhaler itself. The base of the inhaler
should be carefully wiped before it is applied, and a little
vaseline or lanolin cold cream smeared over the nostrils
and upper lip at first, :
~ By simple precautions like these, with the use of an
inhaler of proper size, any irritation of the skin of the nose
or lips may be avoided. The possibility of such irritation
1s the only disadvantage of the method, and it may be
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time the weight should again be taken, and the size of the
dull areas carefully ascertained and recnrd:ed. If the
progress of the case has been satisfactory during the first
seven weeks it may now be possible to reduce slightly the
number of hours of inhalation, but such reduction should
be very gradual. The danger at this period is that the
patient, feeling himself better, should grow careless. If
he does, there is a considerable chance of a relapse, which
will necessitate a return to bed for a fortnight with con-
tinuous inhalation. Experience shows that the patients
who are most conscientious and persevering in carrying
out the treatment improve most rapidly and are least
liable to relapse. An early case may perhaps be able
to return to ordinary life after three or four months of
treatment, but one in which cavitation has occurred will
need six months or longer. After apparent recovery the
patient will do wisely to use his inhaler for one or two
hours daily, and also at night, for a further period of six
months. Whenever he is conscious of having ‘‘ caught
cold ”’ he should remain in bed for a day or two days, and
practise continuous inhalation all the time.

This treatment by antiseptic inhalation can be carried
out in the patient’s own home, if the hygienic and sanitary
conditions are satisfactory. It is not usually necessary
to send the patient to a sanatorium, so that there is a great
saving in expense, and the practitioner does not lose
charge of him. But where the home conditions are
unsatisfactory it will be wise to send him to a sanatorium
at which he will be permitted to carry out the treatment
by inhalation. No idea of change of climate or foreign
travel or sea voyage should be entertained until he has
been through a course of inhalation treatment, and even
then he must take his inhaler with him and use it freely.

I now venture to claim that my second question, as well
as the first, may be answered in the affirmative. It 1s
possible to provide the practitioner with a simple, inexpen-
sive, and very effective form of treatment, which can be
used in the patient’s own home.
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published in 1885, endeavoured to prove that oro-nasal
inhalers, and especially Dr. Yeo’s, were practically useless ;
that a very small amount of the carbolic acid or other anti-
septic used really found its way into the lungs ; *and that the
only effective method was to place the patient in a chamber
filled with antiseptic vapour. His objections, however, were
founded on theory and on calculation, not on observation of
clinical results. His inhalation chamber is practically im-
possible in most instances, but his criticism seems to have been
accepted by the profession, and to have produced a scepticism
which resulted in an almost complete disuse of the method.
Yet that excellent clinical observer, Dr. Wilson Fox, wrote :
““ The antiseptic effect has been doubted by Hassall, but there
can be no question that inhalations practised in this manner,
with creosote, thymol, eucalyptus, iodoform, iodine, or tere-
bene, tend to diminish cough and expectoration, and that in
some cases marked improvement in the patient’s state occurs
during their use, even in very advanced stages.”

If a treatment by inhalation of antiseptics is to be really
effective, three conditions are essential :

(r) It must be continuous and constantly in operation during
the whole of the twenty-four hours, except at meal times.

(2) The inhaler employed must be light and capable of being
worn both in the daytime and during sleep; it must not
hinder respiration, and it should be cheap.

(3) The solution employed should be as strong as possible,
and it may with advantage be composed of a combination of
several volatile antiseptic substances.

During the last four years I have treated all my cases of
early pulmonary tuberculosis by this method, and the results
have been so remarkable that I desire to bring them before the
profession, in the hope that the method may be generally used.
The imhaler employed has been the simple oro-nasal cage of
perforated zinc advocated by Dr. Burney Yeo. It is worn
over the nose and mouth, and is kept in place by elastic bands
behind the ears ; it contains a piece of sponge or felt on which
the solution is dropped. The only precaution necessary is to
take care that the edges of the inhaler, which rest on the skin
are not wetted, lest the skin should be stained or made sc}ref
The antiseptic solution which I have employed has been :
B acidi carbolici 3ij, creosoti 3ij, tinct. iodi 3], spir. aetheris 13,
spir. chloroformi 3ij.  Of this solution, 6 to 8 drops are poured
on the felt of the inhaler every hour during the daytime, and
two or three times during the night if the patient is awake.
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The odour of the solution is not unpleasant, and patients
appear to derive great benefit from its use. Cough is rapidly
relieved without any sedative or expectorant medicines, and
sputum, if any, is more easily expectorated and is lessened in
quantity. The use of this solution has no irritating tendency,
nor does it cause haemoptysis. If hemorrhage should occur,
1t might be well to remember Dr. Yeo's suggestion and to add
turpentine to the solution. The absolutely continuous use
of the inhaler (except at meal-times) must be rigidly required,
and it is very desirable to keep the patient at rest in bed for
a week at least, the windows of his bedroom being widely
open. During the second week he may be allowed to rise for
an hour or two daily, but the continuous use of the inhaler is
essential. When the temperature is normal, after the first
ten days or so, he may be allowed to omit the inhaler for an
hour every morning and to take a walk in the open air. Gradu-
ally the periods of exercise may be increased and the number
of hours during which the inhaler 1s used may be very gradually
diminished.

Two other points claim attention from the outset. The first
is the condition of the teeth, gums and throat. After every
meal the mouth should be rinsed with Sanitas fluid and water
in equal parts. As soon as possible decayed stumps of teeth
should be extracted and carious teeth filled or removed. If
the tonsils or fauces are unhealthy, they may be sprayed with
a solution of perchloride of mercury of the strength of 1 in
2,000. If there is any nasal obstruction it is advisable to
spray the nostrils thoroughly two or three times daily with
R cocain gr. iv., ol. eucalypti 3ss, parolein 3j, by means of a
parolein-spray apparatus. If the patient is a smoker, it 1s
necessary that he should give up the use of tobacco at once and
permanently. oy ;

The second point which claims attention is the question of
nutriment. It is essential to administer a sufficiency of easily
digested and nutritious food. I insist on every patient taking
four times daily, in addition to his ordinary meals, a half-pint
of (scalded) milk to which from a dessertspoonful to a table-
spoonful of ‘ malted milk " has been added.

Before relating the thirty cases of incipient or early pul-
monary tuberculosis which I have treated by continuous anti-
septic inhalation I insert a temperature-chart taken from a
case of advanced phthisis in which the employment of this
method caused an immediate reduction of the her,:tu:. tempera-
ture, with arrest of sweating and slight gain in weight.
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W. C., aged 32, was admitted into St. Mary’s Hospital
during my autumn holiday in rgo5. When I resumed charge
of the wards in October I found his bed placed on a sheltered
balcony, with open windows to allow continuous fresh air as
fully as possible. Removal from this to a hospital ward, with
the use of continuous antiseptic inhalation, produced the
striking effect shown by the chart. The course of the disease
became much less acute, and finally so chronic that it was
necessary to transfer him to an infirmary.
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The following cases have been treated by this method :

Case 1.—1I. B., aged 19, was admitted into St. Mary's Hospital under
my care on March 8th, 1go7, with signs of early tuberculous affection of
both upper and lower apices of both lungs and evidence of fluid effusion
into the left pleura. There was persistent pyrexia, the temperature
being between 101° F. and 102° F.; twice in the first week it fell to
99° F., and once rose to 103° F. The antiseptic measures I have
mentioned were begun at once, and she wore the inhaler day and night.
There was no sputum. The pulse-rate varied ‘from 84 to roo, the
respiration-rate from 28 to 36. On March 17th, 33 oz. of clear fluid
were aspirated from the left pleural cavity; this fluid was found to
be sterile. On March 18th her weight was found to be 8 st. 104 Ib. The
antiseptic measures were continued. During the second week her
temperature varied from 9g° F. to 101° F. ; it first fell to normal on
March 23rd. It was a little irregular from March 25th to March 27th
and again from April 2nd to April 7th, but after this it remained
pemqtently normal. On March 27th her weight was only 8§ st. 5 Ib.
showing a loss of 5 Ib. in nine days. From March z7th to April 6th
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motor omnibus route—by no means an ideal place for the treatment
of such a case, His bed was in the back room ; the folding doors were
thrown back, and both windows of the fl‘tl_'ﬂ'!: room were constantly
widely opened. He was fortunate in obtaining the help of a most
excellent nurse. It was found that the physical signs had considerably
increased during the twelve days, and there was now a pleural effusion
on the right side. This fluid was drawn off and proved to bﬂlstenli
After the aspiration the side was strapped and an icebag applied.

Yeo's inhaler was worn constantly day and night, in accordance with
the method already described, and he was fed almost exclusively on
milk and malted milk. The sputum increased rapidly in a.mfunf., and
became muco-purulent, the temperature continued at 102° F,, and
there was discomfort about the larynx. An icebag was applied over
this region, and two others over the lung. The very copious and puru-
lent sputum was examined bacteriologically, and was fujand to be full
of streptococci. This fact, indicating a streptococcal infection of a
tuberculous lung, seemed to me to render the Prognosis almost hf.:rpeless.
On July 11th a very violent paroxysm of coughing occurred, lasting five
or six hours, when he brought up much purulent material and some
blood. The temperature rose to 103° F.,, and the pulse to r3o for a
short time, but this soon subsided, and he seemed better. _Hf: was
assiduously nursed and carefully fed, and his appetite began to improve.
The inhaler was worn persistently. From June 26th to July 4th the
temperature was from 100° F. to 102.3° F.; from July 4th to July 1oth,
99.5° F. to 101° F.; from July 1oth to July 14th, go° F. to 100" F.;
and on July 14th it became normal permanently. On July 23rd he
was still improving, and was obviously gaining flesh ; sputum much
less, but still copious and muco-purulent ; one or two slighter paroxysms
of coughing. There was now resonance in the right axilla (where the
fluid had been), but an area of dullness existed at the right anterior
base and the right posterior base, with some bronchial breathing and
moist sounds—clearly a basic cavity. On August 16th he had sufficiently
recovered to come to my house, and I found that there were still signs,
though less marked, of a cavity at the right base. He looked decidedly
stouter. His weight was found to be 11 st. 10} 1b., his weight in health
having been 12 st. 6 Ib. He was sent into the country, and persisted
in the use of his inhaler. After this his recovery was uninterrupted,
and he resumed his work. I examined him again on April 28th, 19009,
after an interval of a year and eight months. All the old dull areas could
be detected, but there was no bronchial breathing, no prolonged expira-
tion, and no crepitant sound—in short, no sign of activity. His weight
had increased to 15 st. 6 Ib.—an increase of no less than 52 1b. He looked
so well that I hardly recognised him at first sight. He had done full
work for more than eighteen months, from g a.m. to 7 p.m. each day,
in an ill-ventilated shop, and had enjoyed a summer holiday in France.

These three cases give sufficient proof of the curative influence
of continuous antiseptic inhalation in a tuberculous, and even
in a streptococcal, invasion of the lungs. They justify the
hope that if this treatment can be adopted in the earliest
stage of a pulmonary tuberculosis, we may be able definitely
and completely to arrest the disease. If we are to have any
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percussion. But a variability of the opsonic index may exist
along with the earliest pulmonary Signs ; pf this I have twice
had proof. A worker in the bacteriological laboratory was
found to have a varying opsonic index to tubercle, though he
felt quite well. He came to me and requested me to examine
his lungs. I found minimal areas in the characteristic posi-
tions, measuring from a half to one fingerbreadth—that 1s,
r to 2 em. He did not practise inhalations, but went to a
sanatorium, where two months later he had a pyrexial attack
lasting a week, and a few tubercle bacilli were f{}ur}d in his
(very scanty) sputum. He remained in the sanatorium four
months, and gained 8 lb. in weight. I examined him again
on his return, and found all the dull areas distinctly larger,
but quiescent, and he seemed to be in good health. The
second case is the converse of the first. A patient who had had
a brief attack of pleurisy on the left side, and who quickly
recovered, was found to have minimal characteristic areas in
the left lung only. There was also slight enlargement of
cervical glands. An investigation of the opsonic index to
tubercle was suggested and carried out; it was found to be
varying. The variability fortunately lasted only a few days.

The dull areas of pulmonary tuberculosis differ much
in size. They may be detected when they measure only half
a fingerbreadth, or T cm., but they often measure about two
fingerbreadths. In a severe case they may reach three finger-
breadths, and as much as four in the latest stages of the illness.
The auscultatory signs will be determined by the amount of
implication and destruction of the pulmonary structure. The
possibility of accurate measurement by percussion makes it
easy to construct a rough diagram showing the localisation
of these areas, and the number of fingerbreadths in each can
be recorded by figures. Thus, the condition at one visit can be
compared with that found at a subsequent visit. The areas
may be found to be smaller when the case is improving, and
larger if the disease has progressed. I find these records quite
trustworthy, and of the greatest assistance in helping to
determine whether improvement or deterioration has occurred.

I now add a brief description of twenty-seven other cases of
incipient or early pulmonary tuberculosis treated by the
method of continuous antiseptic inhalation :

CASE 4.—DMr. M., aged 33, seen with Dr. Mowll, of Surbiton, July 3rd,
1go5. After a sharp attack of influenza he was found to have signs
of tubercle at all four apices. ILoss of weight, 7 Ib. Recovered under
constant use of inhaler, and gained weight, 14 Ib. Went back to work,
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Case 11.—K. S., aged 17, housemaid. Signs at all four apices;
subsequently developed a small cavi_ty at nlght apex; no sputum.
Her weight was not taken until after six weeksr treatment ; it was then
g7 1b.; she gained 6 lb. Recovered and remained well for six months,

then caught fresh cold from a wetting, and developed a few fresh signs,
but two months later she was * much better.”

CASE 12.—Mr. C., aged 25, brought by Dr. G. A. Sip'imans, ot West-
minster. Four years previously, after an attack of influenza, was ill
for three weeks with pyrexia of hectic type. Recovered slowly, and
after this had cough each winter, and some sputum with occasional
streaks of blood. Loss of weight, 7 1b. Frequent short cough. Tubercle
bacilli not found in sputum. Signs at all four apices and two lower
areas. Under continuous antiseptic inhalation his cough ceased in a
weelk, and his first remark on his second visit was “* I can’t think where
my cough has gone to ! " Gain of weight in first three weeks of treat-
ment, z} Ib. ; during the next month, 4} 1b. ; _subsequent gain, 2% I‘E:. ;
total, o} 1b. He spent some months of the winter of 1907-8 at a high
altitude station in the Rhone Valley, under the observation of_ Dr.
Tidey, of Montreux, using his inhaler six hours daily and at night,
and returned to England in excellent health. I have recently heard
from him that he has gained 7 lb. in weight since 1 last saw him.

CasE 13.—Mr. P., aged 36, sent by Dr. Wilson, of Boston. Signs at
all four apices and four lower areas. Sputum scanty. Tubercle bacilli
not found. Has lost 2 1b. in weight during the last three weeks. Under
inhalation treatment he gained 5 Ib. in four weeks. He continued to
improve, and six months later was quite well, except for some chronic
nasal obstruction. He has remained well.

Case 14.—H. C., aged 19, brought by Dr. Hickley, of South Lambeth
Road. Slight h®moptysis two years ago, with signs at right apex.
Two more attacks of slight hamoptysis recently. Signs at all four
apices and five lower areas. Under inhalation treatment he gained
1 lb. in the first three weeks. He used his inhaler for some months,
and a year after his first visit to me, Dr. Hickley reported that he had

been ' quite well for some time.”” 1 have recently heard that he
continues well.

Case 15—K. P, aged 15, sent by Dr. Brooks, of Felixstowe, under
whose care he had been for a month on account of pleurisy at the right
base. His illness began two months ago. He had improved in general
condition, having gained 7 lb., but the physical signs were stationary.
A sister of his father's had died of phthisis after an illness of only ten
weeks. His weight when he came to me on September 18th, 1908, was
9 st. 7 1b. ; he showed signs of tubercle at all four apices and five lower
areas, including two large ones at the right base, but apparently no
pleural effusion. The treatment by continuous antiseptic inhalations
was adopted at once, under the supervision of Dr. Balgarnie and Dr.
Adams, of Hartley Wintney, Winchfield, Hampshire, and a wvery
thorough open-air treatment was at the same time carried out by
them, the boy living in an open shelter in his father's garden. Sputum
very scanty. Twelve days later Dr. Balgarnie wrote that the cough
was almost gone, and that he had gained 7 lb. in weight. In another
month he gained 10 lb. more, and subsequently 3 lb. : total gain, zo lb.
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apices and two lower areas. She had lost 2} 1b. in the last three weeks.
Under treatment by continuous antiseptic inhalation there was steady
improvement ; the cough rapidly diminished, and she told me that
“ life was now worth living.”” She gained z lb. in the first thref.-: weeks ;
1} Ib. during the next month, 2% Ib. subsequently : total gain, 6 Ib.
Is still using the inhaler, and is “ wonderfully better '’ and very active.

Case 21.—Mr. B., aged 36, sent by Dr. Grove, of St. Ives, Hunts. His
illness began eight months previously, with catarrh and hazmoptysis.
Dr. Grove found signs of tubercle at the right apex, but no bacilli in the
sputum. Cough worse for four months. Had lost 4 lb. Dr. Grove
found tubercle bacilli for the first time the day before the patient came
to me. There had been phthisis in his mother’s family, and his father
died of rheumatic fever. The patient had had pains in his knees, and was
found to have a moderately dilated heart, a systolic apex murmur, and
a short presystolic. He had signs of tubercle in his lungs at all four
apices and two lower areas. After two weeks' rest in bed and continuous
use of the inhaler he was able to return to his office, wearing the inhaler
while at his work, and altogether about twenty hours out of the twenty-
four. During the first three weeks he lost 4 1b. ; but in the next month
gained 4% 1b., and subsequently 14% 1b., a total gain of 184 Ib. He is
now doing full work without fatigue, and gradually lessening his use
of the inhaler. He feels very well.

CasE 22.—Mr. P., aged 38, sent to me by Case 3. Cough for four
months. Felt ill and unequal to his work for one month. Signs at all
four apices and four lower areas; no sputum. After a week's rest
in bed with continuous antiseptic inhalation he returned to his work,
and was able to wear his inhaler for several hours daily, and at night.
The cough disappeared within a week. Gain of weight in first three
weeks, 4 lb.; during the next month, 5 Ib.; total gain, g Ib. During
July he had to work twelve hours a day, and he lost ground a little ;
but he persevered with the inhalations, and by September had quite
recovered. He was doing his full work without fatigue, and had had
no cough for three months.

Case 23.—Mr. H., aged 32, also sent by Case 3. Illness began four
months previously, and he lost weight rapidly. He also suffered from
hydrocele, which was tapped several times. Temporary improvement
occurred, but a fortnight ago he went to Germany for a week and
experienced ' shocking weather.,” Came back feeling ill. Showed
signs at all four apices and two lower areas, with a cavity at his right
apex. Evening temperature, 99.8° F.; sputum scanty, but containing
numerous tubercle bacilli. A week after his first visit to me he had
hemoptysis twice, and his temperature rose to 103" F. 1 saw him
again six days later at his own home, in consultation with Dr. Rudd
of Acton. The temperature had fallen to 101° F. 1 found a quite new
dull area above the left nipple, with sharp crepitant sounds, and the
former physical signs were more marked. Evidently the disease was
progressing rapidly ; but under persistent antiseptic inhalation he
improved more than we had dared to hope, the temperature fell to
normal, and remained normal. He kept his bed for five weeks. There
was no more hamoptysis, and the cough became much less. He
gmdgall}r m?reased in weight, and had gained 5 1b. in the eight weeks
in spite of his severe attack. The physical signs were more advanced,
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Case 56,—A lady who had taken the degree of M.D.Lond., and had
worked as a medical missionary in India, where (in November, 1909)
she suffered from pleurisy, and lost 2 st. in weight. Her sputum was
examined by an expert pathologist, but no tubercle bacilli were found.
A well-known physician found no physical signs of disease in her lungs,
but by X-ravs an area of disease at the left apex was detected. She was
admitted into a sanatorium, and remained for two months, and gained
8 1b. in weight. But her condition again deteriorated, and she was
advised to return to the sanatorium. She was, howewver, sent to me
by Dr. Grove of St. Ives, on October 3rd, 1gro. Her weight was then
g st. 5 1b. She had had practically no cough for some months, and she
brought up only a very little mucus. Yet she hgd large dull areas at
the apices and elsewhere, especially at both lower apices, with very
feeble air entry, definite crepitant sound at both apices on the left
side, and faintly heard whisper. She was kept in bed for two weeks
and practised continuous antiseptic inhalation as advised in my first
paper. On November 4th, 1910, she had gained 4 b, in weight ; all the
dull areas were smaller ; the air entry was much improved, and the
crepitant sounds had nearly disappeared. In December she had
indigestion and loss of appetite, and lost 4 lb. in weight, yet the physical
signs in her lungs were still improving. The indigestion gradually
disappeared, and on February 4th, 1911, she weighed g st 13 Ib. The
dull areas were now quite small, and there was no crepitant sound,
though the air entry was not yet normal. On March 6th, 1911, she
wrote, I am very well, just rejoicing in a new influx of life and energy,
all the more welcome after the long months of lassitude and depression.
I have no cough, and only once or twice a week a trace of mucoid
explfctc-ratjuu.” She was still inhaling about four hours daily and at
night.

On November 17th, 1911, she wrote that she had had no chest

symptoms of any kind since her last visit, and had lived an active life,
though there was some dyspepsia, and her weight was less than when I
last saw her.
_ She had employed the method of continuous antiseptic inhalation
in the case of a patient under her care, with regard to whom a medical
man had given a very gloomy prognosis, and who was thought to be
"' going downhill fast.”” This patient used the method of antiseptic
inhalation for two months, and improved greatly. She then went
tolive on Dartmoor. She was seen again six months later, and appeared
to be very well.

CASE 57.—A man, aged 23, a friend of Case 23, and a patient of Dr.
K. C. Mackenzie of Caerphilly, South Wales. His illness began with
hzmoptysis in March, 1910. In April he was sent to a sanatorium, and
remained in it for three months ; during his stay his weight rose from
9 st. 7 Ib. to 10 st. 7 Ib. In October a second ha@moptysis occurred
with slight pain in the right lung. I saw him first on November 1oth
1910 ; he then weighed 10 st. 2 Ib. The dull areas in his lungs were
rather large, especially at the lower apices; air entry very defective ;
some prolonged expiration, crepitant sound, and audible whisper at
the right upper apex, and crepitant sounds at the right lower apex.
Teeth carious; nasal passages compressed and obstructed. He was
advised to use continuous antiseptic inhalation, to give up smoking
and to spray the nose with a cocaine-eucalyptus-parolein spray. Eh;
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CASES 62-64 9z

A pirl, aged 13, seen with Dr. Hickley of South Lambeth
chj:EFi?nru;}rgﬂLst, B;egt 1.3 Out of health two months, abdominal dis-
comfort, cough, and some pyrexia (1oo® F.) for a fwlr da.lys, She was a
pale, thin girl, with a pulse-rate of 140 and respiration-rate of 36.
The abdomen was swollen and rather tender; obwvious ascites was
present, but no lumps or bands could be felt. The lungs showed dull
areas in the positions characteristic of tuberculous disease, the largest
of them situated at the right upper and lower apices. There was
defective air entry, and some slight crepitant sound.

In view of the general condition and of the implication of both
thorax and abdomen, a very unfavourable prognosis was given. She
was kept at rest in bed, and fed on milk with malted milk every three
hours. The windows were kept open, and she wore constantly a Yeo's
inhaler, using the antiseptic solution described in my first paper.

Three weeks later Dr. Hickley reported that the child liked her
inhaler so much that “ she will not be parted from it" ; that her
cough was better, and the circumference of the abdomen a little less.
He detected a lump in the lumbar region. There had been some diar-
rhoea, relieved by medicine.

I saw her a second time with Dr. Hickley on April 11th, 1911. There
had been no cough for a long time, and the temperature was now
always normal or subnormal. All the dull areas in the lungs were much
smaller. The circumference of the abdomen was 1} in. less than in
Febrnary, and no ascitic fluid could be detected. There was a resistant
region in the abdomen to the left of the umbilicus, and some enlarged
glands in the right iliac fossa. The child was very thin ; she had refused
to take the milk and malted milk. She promised to do better in this
respect, and the parents were advised to insist on her taking this
nourishment regularly. The promise was carried out, and Dr. Hickley
informs me that she improved very much. Three months later she was
so much better that she was able to go to stay with friends in Wales.
When she left London in July Dr. Hickley could find no evidence of
disease in her lungs, and the abdominal lump was much smaller. But
a relapse must have occurred before long, for she died in September.
Possibly this relapse may have been due to exhaustion caused by the
great heat of last summer, which has caused other tuberculous cases
under observation to deteriorate. Thus the gloomy prognosis given at
first was justified ; yet the temporary improvement while under treat-
ment by continuous antiseptic inhalation was most striking,

CAsE 64.—A schoolmistress, aged 45, brought by Dr. Chesters of
Bromley, February 2z2nd, 1g9rr. Cough for about a month: no
hazmoptysis ; slight indigestion ; sleep disturbed by cough. Tempera-
ture 99° to 100°; pulse g6; weight 8 st. 12 Ib. Dull areas in both
lungs, in the positions characteristic of pulmonary tuberculosis, the
largest being at the right upper and lower apices. There was deficient
air entry, a little prolongation of expiration, and slight bronchophony
at the right upper apex, and slight crepitant sounds at both lower
apices. She was advised to remain in bed for ten days, and to practise
continuous antiseptic inhalation.

On March 12th Dr. Chesters telephoned : “ She is doing splendidly.”
Three days later he brought her to me again. Her weight was then g st.
4 1b., a gain of 6 1b. in three weeks. She had not coughed since the second
day of her use of the inhaler. Now no sputum. Temperature normal
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The dull areas were all smaller. There was now some prolonged ex-
piratory sound at the right upper apex, both in front and be]?md, but
hardly any crepitant sounds. On June 15th, 1911, I saw him again
at his own home with Dr. Ashton. He was still inhaling for eight
hours daily and at night. There was now practically no cough, and the
temperature had not been above the normal for a long time. He looked
plump and well. His weight was now g st. 54 Ib. The dull areas at
his apices were distinctly smaller ; no crepitant sounds counld be heard,
but there was still a little prolonged expiration at the rnight apex.

In January, 1912, Dr. Ashton informed me that this patient was

still doing well.

CasE 67.—A lady, aged 26, brought by Dr. Hickley of South Lambeth
Road, March 14th, rg11. Had suffered from more or less indigestion
for five years, but had coughed only for about a fortnight. The cough
kept her awake at night, and there had been some night sweats. Her
weight was g st. 114 1b. ; in August, 1910, it had been 10 st. 2 Ib. The
dull areas characteristic of pulmonary tuberculosis were found in her
lungs, with defective air entry, and some prolongation of expiration,
with very slight crepitant sound, in the right suprascapular fossa only.
She was kept in bed for a week, and practised continuous antiseptic
inhalation for seven weeks. On May 2znd, 1911, I saw her a second time,
when she felt * very much better.”” The cough " lingered on for a
week or two,"” but there had been no cough for the last three weeks.
The appetite was ** very good,” and she slept well. Her weight had
increased by 11} Ib. in seven weeks, and was now 1o st. g lb. She looked
very well. All the dull areas were smaller, the air entry was more free,
and hardly any morbid sound could be detected.

she was instructed to use breathing exercises twice daily, and
advised to inhale at night and for six hours daily. On May 31st, 1011,
she felt “ very well indeed,"” except for slight indigestion. On July
28th, 1911, her weight was found to be 10 st. 10} lb.—a total gain of
13 Ib. There was no cough at all: no morbid sounds could be heard
in her lungs, and the dull areas were all quite small. She was con-
sidered to be cured, but was advised to continue the inhalations for
four hours daily for a further period.

CJ}SE 68.—A lady, aged 22, seen with Dr. Ehrmann of Camden Road, .
April 3rd, Igrz, Well until ten days ago, when she was overtired by a
dance lasting till 5 a.m.; two days later there was slight sore throat ;
three days later her temperature was found to be 100° F. ; it was now
t01° in the morning and ro2° in the evening. Slight cough, but no
sputum, On examination of her chest it was found that she had small
areas of dullness in all the positions characteristic of an early pulmonary
tuberculosis, the largest being at the right upper and lower apices.
Auscultatory signs were almost absent. She was directed to remain in
bed for a week, and to practise continuous antiseptic inhalation for
three weeks. On April 24th, 1911, Dr. Ehrmann brought her to my
house ; her weight was then 10 st. 8 Ib. She had inhaled as directed -
the temperature fell to normal in three days, and had not again been
above the normal. The cough had gradually lessened ; it disappeared
three days ago. No sputum. She felt quite well. The dull areas were
distinctly smaller ; there was good air entry in front, with very slight
crepitant sound at the end of inspiration. There was a defective air
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this has now been proved to be the cause of an _r.werwhelming
majority of all the cases of tuberculosis—it is evident that the
key to the solution is found in its predominant localisation 1n
the lungs. If the bacillus can be successfully attacked in this
region, and its development and multiplication arrested, its
diffusion by means of sputum would be effectually controlled,
and the infection of the intestine and of other organs would
be almost entirely abolished. Sanitary and hygienic measures
are of value, but they are in themselves quite inadequate.
The conditions essential to success lie deeper. What 1s
required is the recognition of the pulmonary affection in its
very earliest stage in every individual case of the disease,
and the prompt, thorough, and persevering treatment of this
initial pulmonary tuberculosis.

These two conditions are by no means satisfied by present
medical practice. What is immediately and urgently necessary
is that every practitioner of medicine should learn how to
recognise the pulmonary disease at its very commencement,
and how to treat it effectually, without waiting for the appear-
ance of bacilli in the sputum. It cannot be too clearly under-
stood that while the detection of tubercle bacilli is useful as
confirmatory evidence, the fact that no bacilli can be detected
in the sputum is of no value whatever, and a reliance on such
negative results has caused disaster to thousands of patients.
Long before bacilli appear in the sputum (as a general rule)
characteristic physical signs can be detected in the lungs, and
it is the practitioner’s duty to discover them. The discovery
has been made possible by Sir -James Kingston Fowler’s
careful description of the exact situations in the lungs where
the tuberculous process almost invariably begins, and of the
direction of spread from each of these early foci. These
observations were made in the post-mortem room nearly
twenty years ago, and their truth as expressions of patho-
logical fact is recognised in the text-books, but their value
for clinical medicine has never been adequately appreciated.
The facts described by Sir James Kingston Fowler can all be
verified clinically by careful percussion. Unfortunately, the
text-book descriptions of the earliest physical signs lay stress
on auscultation chiefly, and give their readers the most vague
and inadequate information with regard to percussion in early
pulmonary tuberculosis. In a paper read before the Thera-
peutical Section of the Royal Society of Medicine, November
2, 1909, I described the exact situations with regard to the
thoracic wall where the earliest physical signs are to be
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;llfltlzct?d by careful percussion, _Over the areas of dullness
i1scovered thf:re may be little auscultatory evidence—
merely defect of air-entry or the slightest catarrhal sound.
E:chi?jndm?n 1s a local microbic infection, producing lack of

n. 1t 1s exactly similar to the condition during the
first twenty-four hours of a pneumococcal invasion of the
lungs, in which careful examination reveals a localised area
of relative dullness, with deficiency or absence of inspiratory
sound. But whereas in pneumonia the rapid multiplication
of the pneumococcus quickly changes the physical signs,
the much slower development of the tubercle bacillus allows
the recognition of the signs above described for weeks or
months.

An incipient pulmonary tuberculosis having thus been
demonstrated, how is it to be attacked? Rest, warmth,
abundance of fresh air and abundance of nourishment, with
medical treatment of digestive difficulties, are most useful,
and at this stage of the disease may be very successful. They
help the patient in his fight with the bacilli, and by their aid
he may be victorious. Yet is it not possible and desirable
to do something more, to add to these useful measures some
well-planned and effective attack on the bacilli themselves ?
Thirty years ago it was shown by Sir William Roberts, Dr.
Coghill, and Dr. Burney Yeo, that inhalation of various anti-
septic substances appeared to produce very decided ameliora-
tion in cases of phthisis. But the inhalations were adminis-
tered like doses of medicine—so many times a day, and for
short periods. Obwviously, if such inhalations are to attain
their maximum effect, they ought to be continuous except at
meal-times. By-and-by the wvoice of therapeutic scepticism
inquired how anyone could expect to influence a tuberculous
process deep in the lungs by such means, and the objection
was reinforced by a calculation of the amount of antiseptic
actually absorbed from a Yeo’s inhaler. The conclusion was
drawn that all such inhalations were useless. Yet that ex-
cellent clinician Dr. Wilson Fox replied: * The antiseptic
effect has been doubted by Hassall, but there can be no question
that inhalations practised in this manner, with creosote,
thymol, eucalyptus, iodoform, iodine, or terebene, tend to
diminish cough and expectoration, and that in some cases
marked improvement in the patient’s state occurs during their
use, even in very advanced stages.” To this the bacteriologist
replies that it is difficult to see how any antiseptic can be
administered in quantity sufficient to arrest the growth of
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tubercle bacilli in the lungs without injury to the patient.
The answer to this difficulty must be ““ Solvitur ambulando.
As a matter of clinical experience, it is found that, under the
use of continuous antiseptic inhalation, cough and sputum
are quickly diminished, the temperature soon falls to normal,
there is a rapid gain in weight, the dull areas lessen, and
tubercle bacilli are less easily found by the microscope, and
they gradually disappear altogether. For the proof of these
statements I must refer to the details of thirty incipient or
early cases given in my paper already referred to, and of
twenty additional cases, some of them advanced or compli-
cated cases, narrated in a subsequent paper. From the
facts described with regard to these fifty cases, it seems to be
sufficiently proved that the method of treatment by continuous
antiseptic inhalation has certainly the power of inhibiting the
development of the tubercle bacillus, and of bringing to an
end the morbid process caused by it. And not only the
tubercle bacillus, but that most fatal complication, a strepto-
coccal infection of a tuberculous lung, can be dealt with
successfully by this method, as proved by Case 3. And even
where an acute process has caused the formation of several
cavities, as in Case 23, a favourable result may be obtained.
Both these patients are completely cured, and have been for
a considerable period in full and active work.

In the employment of this treatment it is not necessary to
keep the patient in bed for a long time or in a condition of
enforced idleness. A week or ten days in bed is usnally enough
for an incipient or early case, and reading, sewing, knitting,
and some games, such as chess or draughts, may be permitted.
Even in more advanced cases two or three weeks in bed are
often sufficient. If a longer stay is required, gentle massage
should be employed. It is usually unnecessary to send the
patient away from home to some special institution or to
some special climate: if he has an airy bedroom and keeps
his windows open, the treatment can be carried out success-
fully in his own house. This fact, with the absence of enforced
idleness and the much smaller expense, is a very great gain.
Even in very advanced cases, in which it is hopeless to expect
a cure, the adoption of the inhalation treatment often gives
much relief, helps to limit the spread of infection, and enables
the patient to do light work for himself or others for a much
longer time.

If this method of treatment were adopted for every case of
pulmonary tuberculosis, and if at the same time every member
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be obtained by the use of doses much larger than those
ordinarily employed. But the use of such doses (for
example of sodium salicylate in acute and ISUbal:l..ltE
rheumatism) demands watchful care, and the pam_stalf:mg
employment of such methods, and the consclentious
observance of such precautions, as experience has shown
to be necessary. With these precautions and by these
methods brilliant results may be secured without injury
to the patient. : *

Is this the case with regard to large and increasing
doses of tuberculin ?

[ have endeavoured to keep an open mind on this
subject, for any new form of treatment ought to be
judged on its merits, and we cannot afford to disregard
any method which can produce satisfactory evidence of
beneficial result, provided that it does not prove dangerous
in other ways. I have, therefore, for some time past,
endeavoured by personal inquiry from medical men
whom I have met—physicians, surgeons and general
practitioners—to ascertain what they have individu-
ally observed of the therapeutic and toxic effects of
tuberculin.

The most definite expression of opinion as to a real
therapeutic effect was given by a physician connected
with one of the Chest Hospitals, who thought that in
cases of pulmonary tuberculosis which had reached an
apparently stationary condition a distinct improvement
was sometimes brought about by the employment of
tuberculin. The great majority of my informants were
unable to say that they had seen any marked benefit in
cases in which tuberculin had been administered, and
not even one of them was convinced that he had seen a
case of pulmonary tuberculosis definitely cured by
tuberculin injections. :

This evidence, so far as it goes, seems to be in accord
with the conclusions quoted in the Lancet of April 12,
1913, from a lecture by Mr. W. Palin Elderton, Fellow of
the Institute of Actuaries, at the Galton Laboratory,
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lungs shall be carefully observed and controlled. Clearly,
also, if such focal changes occur, the patient ought to
be kept at rest in bed.

I have myself seen two cases in which, in my judgment,
the fatal issue was due mainly, perhaps wholly, to the
administration of tuberculin, and a third case in which
it was stated that the injections produced at once an
unfavourable effect, and that death was only averted
by giving up these injections: the patient finally re-
covered, but with greatly damaged lungs. I have also
heard of four other cases in which, in the opinion of the
medical men who told me of them, treatment by tuberculin
was mainly responsible for the fatal result.

Tuberculin is a double-edged instrument. In skilled
hands, if used with care and accompanied by close super-
vision and regular physical examination, it appears to
be capable of giving some slight assistance in the treatment
of pulmonary tuberculosis. But if used carelessly, with
insufficient observation of the patient’s condition and
disregard of physical examination, it may easily do much
harm, especially in the hands of a physician who has
adopted the view that this is the only method of cure !
If the new Tuberculosis Officers are men who enter on
their office with the belief that the only form of treatment
which gives a chance of recovery is to transfer the patient
to a sanatorium and then inject him with tuberculin, the
results will certainly be disastrous, and it would have been
better for the nation if they had never been appointed.

It is a pleasure to turn from this dangerous and com-
paratively ineffective method to a form of treatment
which produces far better results, and yet which is both
cheap and free from risk. It is the treatment by con-
tinuous inhalation of volatile antiseptics by means of
a simple mask of perforated zinc as invented and described
by Dr. Yeo thirty years ago. The first suggestion of
the method in England was made by Sir William Roberts,
Dr. Coghill and Dr. Yeo, who all published evidence of
its usefulness, and this was confirmed by Dr. Wilson Fox.
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CASES CURED BY INHALATION III

showed great improvement. There was no pain and
hardly any cough. All his dull areas were much smaller,
and the auscultatory signs were localised and much _less
definite. During the following year he developed spinal
caries and a psoas abscess, which required surgical treat-
ment. After recovery from this he had some hzmatuna
and passed a small renal calculus. Yet Mr. Low informs
me that he has made a complete recovery, except that his
knee is stiff. This striking result must be attributed to
the careful surgical treatment which the patient received
from Mr. Low, and yet I think that the surgeon’s skill
would have been unavailing, without the cure of the
patient’s pulmonary tuberculosis by the continuous
antiseptic inhalation.

These four cases have been already published. I will
add to them one recent case treated since the delivery of
my Bradshaw Lecture.

A lady, aged 37, was brought to me, December 2, 1912,
by Dr. Bremner of Lower Clapton Road. She had suffered
from pulmonary tuberculosis for at least two years and
a half. Exactly two years before she came to me she had
been sent to a sanatorium, where she remained for five
and a half months ; during this time severe hzmoptysis
occurred. She left the sanatorium on May 15, IQII,
but continued to practise sanatorium methods. Five
months later (October, 1g11), she was placed under the
care of one of the most strenuous advocates of tuberculin.
She remained under his care for six months, and received
an injection of tuberculin twice a week during the whole
of that time, at first in small doses, afterwards in doses
which were increased up to the full amount of 1t c.c. of
old tuberculin. There was always more or less reaction,
with a quick pulse. Twice a severe reaction occurred,
with a rectal temperature of r0o1° F. The sputum was
examined many times; tubercle bacilli in moderate
number were found before she went into the sanatorium,
but never since.

At the conclusion of the six months’ course of treatment












EARLY AND ADVANCED CASES 115

so convinced of the value of the method that he will
willingly continue its use in his own home.

In this way a small number of sanatorium beds would
be able to benefit a large number of early cases.

When the infection is of a virulent type or has already
existed for a considerable time, a longer period of treat-
ment will, of course, be required. Yet it will usually be
found that under continuous antiseptic inhalation im-
provement will be steadily progressive. If it should
appear that a limit of improvement has been reached
and the condition appears to be stationary, it would
perhaps be advisable to make cautious trial of tuberculin.
But I think it is very doubtful whether if continuous
antiseptic inhalation fails, tuberculin will ever succeed.
Probably in some cases an artificial pneumothorax will
be of service.

Until all medical practitioners throughout the country
have learned how to recognise a tuberculosis of the
lungs without waiting for a bacteriological report, it is
certain that many cases, which might have been arrested
by the employment of continuous antiseptic inhalation,
will be neglected until the morbid condition is so advanced
that many months of treatment will be required. For
these, long-continued residence in a sanatorium will be
necessary. They ought not to be in the same wards as
the incipient and early cases, but also they ought not to
be sent to different institutions, for if separate hospitals
are provided for the advanced cases, these hospitals
will soon acquire the reputation of being ““ homes for the
dying,” and it will be very difficult to persuade patients
to enter them. The presence of advanced cases in
separate wards of the same sanatorium will involve no
danger to the incipient cases when all sputum is carefull
destroyed and all the patients are is1 1 ’
: ¢ practising antiseptic
inhalation.

U e
S s be covered with silk, S0 as
passage of air through the perforations.



















