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JJRONCHIECTASIS, or dilatation of the bronchi, botlh large
anid smiiall, is a condition quite commonly mnet with
among the in-patients and the out-patients at this
lhospital. Except perhaps in a few rare congenital cases,
it is not a primarycdisease of the lungs, but is always
secondary to some preceding disorder, such as pulmonary
tuberculosis, bronclhitis, pneumonia, or bronchial obstruc-
tion, aud as a rule it is a clhronic comlplaint. I make
particular miiention of the fact that in bronchiectasis both
the large and tlle small bronchli are dilated, because
there is a condition known as bronclhiolectasis, or dilata-
tion of tlle bronclhioles, in whicih only the smialler broncli
are involved, tlhe larger not being dilated. Bronchiolectasis
is, generally speaking, an acute condition met with in fatal
cases of bronchopneumonia, particularly in clhildren; a good
many instances of bronchiolectasis have been recorded in
fatal cases of influenzal bronclhopneumonia during tlle
epidemics of influenza in this and other countries during
the last few years. It is a condition secondary to the
bronchlopneumonia in wllich it occurs, and does not alter
the clinical picture of the primary disease in any way. It
is, lhowever, evidence of the severity of the infection in
the bronclhioles in wlliclh it is seen.
For the purposes of this lecture I have made a study of

tlle clinical notes and post-mnortem records of over 100
cases of bronchiectasis treated at tlhis hospital and at
St. George's Hospital, excluding all instances in which
the condition was due to clhronic pulmonary ttuberculosis.
My remarks will be based mainly on the analysis of these
records, and I wish to tllank my colleagues at those
institutions for permission to make use of them.

FREQUENCY.

During the last twenty years some 29,700 patients have
been admitted to the Broimpton Hospital, 567 of them with
the clinical diagnosis bronchiectasis, or 1.9 per cent. But
these figures do not by any means give a true picture of
the frequency with which it occurs. Bronchlicctasis is

always secondary to some other pulmonary disease; and
in the milder degrees is so overslhadowed by the more
obvious and important primary disorder as to escape com-
ment. For example, a mild degree of bronchiectasis occurs

in practically every case of fibroid phthisis, or chronic
pulmonary tuberculosis of the fibrotic type, that comes up
for examination in thepost-mortemn room. The physician
will no doubt suspect bronchiectasis in such patients while
they are in the wards, although he may find it very hard
to decide in any given instance wlhether he has to do with
bronclhiectatic cavities or the common tuberculous excava-
tion of lung tissue, because tlle physical signs of the two
conditions are similar, and indeed the two conditions
often occur together. In such cases the primarv disease
is so much the more important that the secondary
bronclliectasis is apt to be disregarded. In fact, it is

probable that, pathologically speaking, some degree of

bronclliectasis is present in quite 5 per cent. of the

patients admitted to the Brompton Hospital.
Sex and Age.-Bronchiectasis is commoner in men tllan

in women; of the 567 cases mentioned above 332 (or 59 per
cent.) were males, 235 females. Among 112 cases examined
after deatlh, 90 (or 80 per cent.) were males, 22 females;
the ages of these patients were as follows:

TUnder 10 ... ... 5 31-40 . 27
1-20. ...19 41-60

21-30 ... ... ... 19 Over 60 .. ... 8

The youngest patient was twelve months old, the oldest
7 years. In no case was the bronchiectasis thought to
h ve been congenital.

PATHOLOGICAL ANATOMY.
The pathological anatomy of bronchiectasis is well

described in the ordinary textbooks; it suffices to say here

that there may be either a diffuse more or less uniform cylin-
drical widening of the tubes or else irregular and saccular
dilatation. The distinction is quite unimportant clinically,
and as a rule both conditions are present togetlher, with
more or less collapse and fibrosis of the intervening lung
tissuie. Special attention may be drawn to the apparently
invariable presence of dense pleural adlhesions over any
lobes or areas of lung affected with- bronchliectasis. In a
few instances these adlhesions precede tlle widening of tlhe
tubes, and are the chief cause of it, but ini thg majority of the
cases now under cotnsideration they are the resuilt and not
the cause of the broncehiectasis, and are due to the outward
spread of infection from the bronchi. In all cases the
dilated bronclli contain much -septic secretion, usually
offensive and highly tryptic.
As regards the distribution of bronchie-tasis in the lungs, the

disease was bilateral in 47 casesan'dl unilateral in 61 out of 108;the right lung was affected in 29and tJe"left iu 32 of the 61. All
five lobes of the two lungs were brronchiectatic in 18 of the
patienits, bnt there is a tendency for the lower lobes to be more
affected than the upper, and in 34 patients with only a single
lobe involved the bronchiebtasis was in-an 'upper lobe in 8
(right 2, left 6), in a lower lobe in 26 (right 11, left 15). The
number of instances in which the different lobes of the lungs
were involved in the 108 cases is shown in the following table;

Right upper lobe ... 50
Right middle lobe ... ... ... 51
Right lower lobe ... ... ... ... 61
Left upper lobe ... ... ... ... 49
Left lower lobe ... ... ... ... 73

Aspiration of the highly septic bronchiectatic sputum
into previously uninfected parts of tlle lung may occur at
any time, producing a local aspiration -pneumonia or
bronchopneumonia. If small in extent, this process mav
lead to gangrene and excavation of tlle lung; more or less
extensive pulmonary cavities communicating with dilated
bronclhi were present in five cases. The diagnosis between
bronchiectatic and pulmonary cavities is often impossible
to the naked eye, thouglh the walls of the latter are usually
the more ragged and irregular. Microscopically, however,
bronchial unstriped muscle or cartilage will-be found in
the walls of bronolliectatic cavities. But, if such an
aspiration pneumonia is extensive, it is likely to be a
terminal event, bringing about the deathof the patient by
asphyxia or exhaustion before tlle stage of pulmonary
gangrene has been reached or cavities formed. Multiple
pulmonary abscesses occurred in three cases.
As would be expected inma chronic septic condition like

bronchiectasis, amyloid disease is not rare in it, and was
recorded in six out of 103 post-mortenm examinations.
Bronchial calculi were present in the dilated tubes in one
case of long standing.
The bronchial secretion in bronchiectasis is copious,

purulent, and often possesses strong powers of tryptic
digestion. This no doubt explains its highly solvent
action on the bronclhial walls, which commonly lose their
lining of ciliated epithelium and much of the involuntary
muscle and the cartilage in their walls in the process of
dilating.

Bronchiectasis being always secondary to some other
pulmonary disease, the following table shows the primary
disorder from which it resulted in 105 fatal cases so far
as could be judged from the histories recorded and po8st
mzortem examinations:

Prime Cauise of Bronchiectasis in 105 Fatal Cases.
Chronic bronchitis ... ...41
Pleurisy or pneumonia ... ... ... 27
Bronchial obstruction by-

New growth ... ... ... 27
Foreign body ... ; . .. 6
Aortic aneursm ... . .. 3
Syphilitic stenosis ... ... ... 1

Apart from the fact that all the common cases due to
fibrotic pulmonary tuberculosis are excluded from this list,
it should be pointed out that these are figures from the
post-mortem room, and do not represent the relative
frequency of the causes of bronclhiectasis among the.
living. Thus, speaking generally, tlle various forms of
bronclhial obstruction do not account for anytlhing like
one-third of the cases of bronclliectasis met with i'n the
wards; but they lead to a progressive and rapidly fatal
type of bronchiectasis, and Are associated with other
features of great clinical interest, and so occupy a dis-
proportionately large share of the post-mtortemn statistics.
The cases in which either pleurisy or pneumonia gave-
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rise to bronchiectasis have been grouped together, because
it is often impossible to ascertain from a patient who lhad
one or other of these diseases many years previously
wlicll it was.

Witlh regard to the 27 cases of new growth in the lung,
compressing or directly obstructinig bronchi, it is often
impossible to say exactly where such neoplasms originate,
owing to the extensive spread of the growth by the time
deatlh tak-es place. The following table can therefore be
given only approximately correct:

atlture of Newv Growvths causi)g Bronchial Obstructon and
Bro)nchiectasis in 27 Fatal Cases.

Primary:
Mediastinal sarcoma or lymphosarcoma ... 9
Sarcoma of the root of the Rlng ... ... 8
Carcinoma of the bronchus ... ... ... 5
Endothelioma of pulmonary alveolus ... 1
Direct spread of-

Oesophageal carcinioma ... ... ... 1
Scapular peritbelioma ... ... ... 1

Secondary:
Fromni carciuoma of the oesoplhagus ... ... 1
From carcinoma of the duodenum ... ... 1

The left lung was affected in 15 cases, the righlt in 10, and both
lulngs onily in the two instances of seconidary invasion. The
upper lobes showedl broulchiectasis in 3, the lower in 10, and
both in 12 of the -ulilateral cases. In only a few of these
27 cases was the bronichiectasis either a prominent clinical
feature or well developedl from the pathological poilnt of view
by the time the patient cam-ie to die. The chief signs and
symptoms were mostly those of intrathoracic new growth
excitin'g pressure oni adjoining structures, or cacliexia. In many
the presence of bronchiectasis was hardly suspected anite-
inortet)a.

PATHOGENESIS.
The pathological anatomy of these 105 cases of bronchi-

ectasis having been outlined, it is now possible to consider
the pathogenesis of the condition. In all cases two main
factors are at work in the production of bronchial
dilatation:

I. Softening and disorganization of the bronbchial wall by
virulent bacterial inifectioni, acute or chronic.

II. Dilatation of the weAkened bronchi by-
(a) Pressure from witllin (retained secretion, frequent

coucgh, with its high initrabronchial air pressure).
(b) Traction from without (forced inspiration, pleural

adhesions, pulmonary collapse anid fibrosis).
The way in which these various factors work can best

be slhown by considering pathogenetically different
examples of bronchiectasis.

1. In chronic bronchitis antd emn.p1hysemgta the patient
normally lives for miany decades witilout the supervention
of bronclhiectasis. Slhould hlis lungs, however, become
infected by some unusuallv virulent strain of bacteria, a
more acute and destructive inflammation of the bronchi
sets in. The sputum increases and becomes more purulent
and finally offensive, tending to accumuulate and stagnate
in the more dependent parts of tlle lungs. Such a patient
is likely to get a syminetrical bronclliectasis, at first of
the lower lobes only but later tllroughout the lungs, the
inflamed and softened bronclhial walls yielding under the
combined strains of retention of secretion, repeated pro-
longed bouts of coughing, and violent inspiratory efforts.

2. In pleurisy tlle primustn mzovens of bronclliectasis is
the formation of dense pleural adhesiolns. Thlus fixed the
lung is unable to expand, and hence cannot be adequatelv
ventilated by respiration, so that the bronchial secretions
cannot be couahed up, but telnd to accumulate in tlle tubes
and weaken their walls. The adjacent pulmonary alveoli
collapse for want of air, and ultimately the affected part
of the lung becomes fibrosed by the slow outward spread
of infection from the bronclhi. Tlle same condition is
reached in one step by slotwly rcsolving pneumonia. In
both cases the newly formed fibrous tissue in the lung
contracts, with the result that the softened bronchial tubes
are dilated by traction from without. Bronchopneumonia
is often bilateral, and so may give rise directly to bilateral
bronchiectasis. Pleurisy (witlh or without effusion) and
lobar pneumonia are usually unilateral, and so are likely
to give rise to bronchiectasis on one side only. But in
suchl cases the vi-rulently infected bronchiectatic secretion
may be spread, by coughing, into the sound lung, with the
production of bilateral bronchiectasis later.

3. In bronchial obstruction, by the pressure of new
growths or aneurysmx from without, or by the growth of, I

say, a carcinoma originating in the broncllial wall and
obstructing its lumen, -the first imipulse toward bronchi-
ectasis comes from stagnation of the infected bronclhial
secretion belhind the obstruction. Such secretion is often
not sterile; tlle infection spreads outwards through the
corresponding lung tissue, which becomes collapsed for
want of proper ventilation, till finally pleurisy and pleural
adhesions are set up. The collapsed lung tissue passes
into a state of chranic interstitial pneumuonia with the
formation of fibrous tissue; this inflammatory tissue con-
tracts, and as it does so increases the dilatation of the
septic and softened bronchi. It is in this way tllat the
" aneurysmal plhthisis " of the older patlhological text-
boolis, or conversion of one or more lobes of a luna (usually
tlle left) into a inatted collection of bronchiectatic cavities,
takes place wlhen an aortic aneurysm compresses and
obstructs a bronchus. In the three sucll cases tabulated
above the bronchiectasis was confined to the left lower
lobe in eachl; the left upper lobe escaping no doubt because
tlhe- expectoration of its bronchial secretion was aided
adequately by gravity.

It must be muentioned that bronchiectasis is not by any
means always seen in cases of bronchial-obstruction. by
new growth or aneurysm. If the bronchi- distal to tlhe
obstruction are sterile they do not become the seat of
bronchitis followed by bronchiectasis and chronic pneu-
monia; instead, the lang merely collapses.

4. In the case of foreign bodies in the bronchi, in addi-
tion to the resulting bronchlial obstructioni, wlliclh produces
the effects described just above, must be considered the
fact tlhat the foreigu body is invariably charged witlL
bacteria of all sorts, and is, indeed, higlhly septic. Tllus in
one of the cases included in the statistics the sputum was
fetid on the second day, and the pulmonary infection ran
a rapid course, proving fatal in four months. In suchl
instances bronchiectasis, usually a very chronic process,
may truly be described as acute in its onset and course.
There is one point in the pathogenesis of bronchiectasis

that affords matter for dispute, and that is whletlher it is
the abnormal raising, of the intrabronchial air pressure
during coughling and forced expiration, or tlle abnormal
lowering of this pressure during violent inspiratory efforts,
if either, that most tends to dilate tlle weakened bronclhial
tubes in bronchiectasis. This is a lhard mnatter to decide:
a question for physicists. Again, hlow far may the sliglht
but steady outward pull of the elastic tissue in the lungs
be considered responsible for bronchiectasis when the two
layers of the pleura are united by adlhesions?

SYMPTOMS AND SIGNS.
Bronchiectasis, as we lhave seen, always occurs as d

complication of some otlher disease of the lungs. The
patient is already unwell, and in its early stages bronchi-
ectasis will only add to his troubles the spittina up of
increased quantities of sputum which is at times, or in
parts, offensive in smiell and unpleasant in taste. Wlhen
tlxe bronchiectasis is well established the patient is Qften
cachectic, witlh irregular fever, sweating, and all the sians
of prolonged septic absorption. He lhas violent bouts of
coughing, particularly ou clhange of position, and imiay
bring up as, muchl as 10 oz. of sputum at a single effort.
The sputum is highly offensive-its smell is often com-
pared with justice to that of Limburaer clheese-anid
copious, as a rule, particularly in caseswhere the bronclhial
dilatation follows on clhronic bronchitis, pleurisy, or
pneuimonia; here it averages perhaps a pint in tlle twentv-
four hours, and reached 71 oz. in one of the patients
in this series. Placed in a tall glass such sputum settles
into tllree layers, as is well known to you. Th'e offensive
odour of bronchiectatic sputum appears to be due to the
setting free of butvric, caproic, and other volatile acid.s
of the paraffin series from the fatty substances in the
purulent sputum by the bacteria of putrefaction it
commonly contains.
Haemoptysis is of common occurrence iti bronchi-

ectasis, and is often copious. As in pulmonary tubercu-
losis, it may be an early and frequently repeated sign
throughout the course of the disease. It was the imme-
diate cause of death in 5 of the 105 patients tabulated,'
above; in one, however, being due to the rupture of a.
aortic aneurysm into the left bronchus it was compressing.
It lhad occurred in-over 90 per cent. of the patients, aiqd
may be taken as proof of bronchial ulceration.
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BRONCHIECTASIS.

Except for its variety and riclhness, I believe there is
notlhing characteristic about the bacterial flora in bronchi-
ectatic sputumn, unless iG be the frequent presence of
influenza bacilli. The offensive sputum contains in addi-
tion pus cells, crystals of fatty acids, small yellowish
masses known as Dittriclh's pluas, and in cases wlhere the
dilated bronclhi have given way with the formation of
pulmonary cavities, alveolar elastic tissue also.
The pulmonary pllysical sigus in the early stages are

likely to be those of clhronic bronchitis in the sym-

mietrical cases; in the unsymmetrical pulmonary tuber-
culosis is well imitated. When the bronlchiectasis is well
developed and the sputum copious, the physical signs
vary widely witlh the amouint of sputum present in the
dilated tubes at the moment of examination. If the
tubes are full thie vocal fremittus is lessened, resonance
on percussion is muclh diminishied, and on auscultation
tle breath souinds-which are bronichial, tubular, or even
arnphoric-will be distant and accompanied by com-
paratively few adventitious sounds. But if the tubes
have been emptied by recent cough and expectoration
the plhysical signs will be very different, because the
dilated bronclhi are now full of air and in free com-
nmunication witlh the trachea. The percussion note over
the bronclhiectatic lung will be more resonant, the vocal
fremitus will be increased and muchl more than thenormnal, and on auscultation the loud breath sounds and
tlhe extraordinary variety of metallic moist sounds suggest
tlhe-diagnosis of pulmonary consolidation and excavation.
Here again pulmonary tuberculosis may be well imitated;
I have met with two cases of obstruction of the bronclhus
to the left upper lobe by new growth, and in eaclh thlere
proved to be extensive bronchiectasis confined to that
lobe, but the physical signs were precisely those of tuber-
culous infiltration and excavation, though tubercle bacilli
could not be found in the sputum.
Some degree of clubbing of the finger-tips was recorded

in 70 out of 103 of the cases of bronchliectasis, and may
well lhave been present in more. Clibbing of the toes
was present in a few of the patients, and clubbing of tlle
end of the nose also was recorded in two instances. In
two cases the clubbing of the fingers was associated with
Mlarie's chronic pulmonary hypertroplhie osteo-arthropatby.

COMPLICATIONS.
Tlle most interesting of the com'plications of bronelli-

ectasis is intracranial abscess, 15 instances of whliicl
occurred in 108 fatal cases of the disease. Tlle abscesses
were cerebral in 9 instances, cerebellar in 3, botlh in 2, and
in one case miieningitis and ependymitis were present, but
no intracranial abscess was located. The abscess -was
single in 9 patients, multiple in 6, and in one instance from
20 to 30 abscesses were present througlhout the brain. In
addition two cases of secondary intracranial new growtil
were recorded in this series: one patient lhad a primary
new growtlh at the root of tlle left lung, Withl secondary
deposits in tlje pancreas and brain; thle other a primary
endotlielioma of a pulmonary alveolus compressing the
left bronchus, witlh secondary growtll in the brain.
Apart fromti these itntracranial complications, the common

complications of bronclhiectasis are inhalation or aspiration
bronchopneucuonia, empyoma, gangrene and abscess of
the lung, and old or recent pulmonarv tuberculosis.
Empyema apparently secondary to the bronchiectasisoccurredl in, 17 of the 108 cases, atid its occurrence may be

regar(ded as due to the spread of a more than usually virulent
bacterial infection from a (lilate(l bronchus to the pleura; in
the other 91 patients the organisms reaching the pleura set up
no more thatn an adhterent pleurisy. The empyema dischlarged
itself through a dilated bronchus in 4 cases; pyopneumothorax
was present in 3, in 2 the empyema was interlobar, in 1 apical,
and in 2 waa operated on andl drained by the surgeon. In 2
other cases that came up for operation pulmonary abscess, not
empyema, was found aud drained. Extensive ganigrene of the
lunig was noted in 5 inistances, multiple small pulmonary
abscesses in 3. Old pulmonary tuberculosis independent of
the bronchiectasis was present in 5 cases; recent miliary or
caseating tuberculosis was seen in 5 also. Acute pleuroperi-
cardi tis-an unusual complication-was present in the case of a
girl of 15, wlhohad a primary periosteal sarcoma of the fenmur
with secondary deposits in both lungs; the left bronchus wascolppletely obstructed, and the left lung converted into a
honeycombed mass of bronchiectatic and bronchiolectaticI
cavities.

COURSE AND DURATION.Th1e course and duration of bronclhiectasis are very

variable, depending as they do upon the severity of the

bacterial infection present in the dilated tubes. This i%
turn depends upon the pathogenesis of the condition to
a large extent, as will be seen on consideration of the
following figures:

Durationi of Couigh int 105 Cases of Browchiectasis.

Prime Cause of
Bronchiectiasis.

Bronchitis ... ... ...

Pleurisy and pneumonia

New growth... ... ...

Foreign body ... ...

Aortic aneurysm ... ...

Dunr
No. of _
Cases.

Average.

40 110

30 39

24 9

8 23

3 15

ation in Months.

Maximum.|Minimum.

600

144

24

60

24

4

2

2

4

7

These filures can only be offered witlh the reservation
that they are but very approximately correct. It is not
possible to say at what moment bronchitis ends and
bronchiectasis begins in any series of cases, wlhich is wlhat
the above table attempts to do. There is no clinical
criterion to mark the onset of bronchial dilatation. Still,
the figures in the column showing the average durationi of
couglh in the cases may fairly be taken as indicating that
bronchliectasis secondary to bronclhitis or to pleurisy or
pneumonia is likely to last for several years; wlhereas the
duration of that due to bronclhial ob3truction is more
likely to be a matter of months.
The causes of death common in broncliiectasis are set

out below. This table, too, must be offered with reserva-
tions. Thlus, the term " exhaustion" mighit from- certain
points of view be replaced by " clhronic septic absorption,"
with a low or falling terminal temperature.

The Cautse of Death 110 Cases of Broiichiectasis.
Bronchopneumoiiia 34

Exbaustion 34

Exihaustion and asphyxia ... ... .. 8
Intracranial abscess ... ... ... .. 15
Intracranial lnew growth ... .. ... 2
Haemoptysis ... ... ... -.. ... 5
Heart failure ... .. ... 3
Initercurrent disease 3

Post-operative collapse .. .. .. 3
Septic diarrhoea ... ... I.. 1

Lobar pneumonia ... 1... . 1

Influenzal bronchopneumonia ~ 1

Tlle deatlhs from exlhaustion and asphyxia were all in
cases of bronchial obstruction. Tlhe intercurrent diseases
were uraemia, liaematemesis from gastric ulcer, and oxalic
acid poisoning.

DIAGNOSIS.
The diagnosis of bronclhiectasis is easy enouag in a

typical case of long standing, -with its copious offensive
sputumti, occasional lhaemoptysis, its fever and wasting,
and tlle signs of excavation and fibrosis at the base of
one or both lungs. But in its early stages there may be
notlling to distinguish sucll a bronciliectasis from clhronic
bronchiitis. Again, when tlle disease occurs at tlle apex
of a luna, the physical signs may be precisely those of the
common apical tuberculosis, tlhe only ante-mortem dis-
tinction being the absence of tubercle bacilli in the case
of bronchiectasis; and even then it must be remembered
that an acute pulmonary tuberculosis isnot rare as a
comnplication of bronchiectasis. And wherevertlie bronchi-
ectasis is located in tlle lung, the plysical signsmray be
just tllose of tuberculous consolidation, fibrosis, and.
excavation.

Thle diagnosis may be very difficult in cases of bronchial
obstruction by aneurysm or new growtih. It muist be
remembered thlat in some such patients the lungn merely
collapses, and the bronclhi, probably for want of infection
witlh sufficiently virulent bacteria, do not develop bronchi-
ectasis at all. In others the bronchiectasis may develop,
but little or no sputum (and that inoffensive) may be able
to make its way past the obstruction. In all these difficult
cases goodX-ray pictures of tlle lungs are of great lhelp in
diagnosis, the thickened and dilated bronchi being dis-
tinguishable as opaque strands converging towards the
hilus of the lung.
To illustrate the difficulty of diagnosing acute bronchi-

ectasis such as may follow the inhalation of a foreign body,
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I have the permission of a colleague to quote the following
iase,w clih I saw while it was under his care at another

hospital in 1906:
July 12th. A. E. S., aged 21 months, inhaled a pea inito the

left bronchus; had a very violenit bout cf coughing, turned
black in the face.
July 19th. Admitted to dispenisary; diagnosis of pneumonia

made; later, dIry paraceuitesis.
July 28th. Seuit oii to hospital; diagniosis, (?) empyema.
Au,g'lst 5th. History of inhalation of pea piclked up from the

floor obtaine(d for the first time fromi the pareints. Skiagiram
shows opacity of left lung, displacemenit of the heart to the
left.
August 6tlh. Low tracheotomy, exploration of left bronchus,

no obstructioni or foreign body fouLnd.
August 28th. Paracenitesis of left chest, lhalf a drachm of

blood-staiined serum removed. Impaire(d note, weak breath
souplds, occasional rale over the whole of the left lung;
?) pulmonary tuberculosis.
September 19.h. Paracelntesis, a little pus withdrawn.
September 20th. Op'erationi, piece of sixtlh left rib. removed;

half an ounce of pus drained from a ragged cavity, no empyerna
found(l. Tube.
October 2nd. Death from wasting and exhaustioni; irregular

hectic fever since Juiy 19th, occasional bouts of couglh enidinig
in vomiting. The left lung was found to be densely adherent,
enlarged, airless, anid oii sectioln conmpose(l of a honeycombedi
series of small bronchliectatic cavities filled witlh thiick in-
offensive greeni pus, witlh collapsed lunig tissue in between. No
bronchial obstruction or ulcerationi found. Correspondinig to
empyema operationi, a small ragged cavity, into wvhichl pus
could be squeezed from the adjoining luing.

I imagine that the interpretation of tllis case would be
that the clhild inlhaled a dirty and insalivated pea into its
left bronchus on July 12th and developed an acute septic
bronclhitis on the left side, passing rapidly on to bronclhi-
ectasis. The pea must lhave been got rid of before
August 6th.

TREATMENT.
In all cases inversion of the patient, or letting hiin cough

witlh hiis head anid clhest lhngiang downwards so as to
facilitate thle emptying of hiis bronclliectatic cavities, is a
serviceable practice, best carried out oni waking. For the
rest tlhe treatment of bronclhiectasis may be eitlher medical
or surgical. Tlhe miedical treatment aims at combating tlle
infection in the bronclhial tubes by antiseptics, the most
widely used of which is creosote. The creosote may be
admninistered in thnree ways: (1) By the mouth in capsule
formi-; absorbed from the alimentary tract, soine of tlhe
creosote is exck6ted into tlle' lungs, and may tllere act as
au antiseptic. I hlave never seen muclh good result from
tthis inode of treatmnent, and it lhas the disadvantage of
tending to upset the stomiach. (2) By intratraclleal injec-
tion; creosote, tlhymol, menthol, or soml-e other organic anti-
septic, dissolved in five or teni parts of olive oil, is injected
into tlhe traclhea tlhrouglh tlhe curved nozzle of a sylinge,
below the vocal cords, after cocainization of the plharynix
and larynx. A few drachms of the oily antiseptic can be
introduced tlhus daily, in the lhope that some of it will
gravitate into tlle dilated tubes and help to sterilize them
and tlleir conitenats. In the few cases in wlichl I lhave seen
it tried this treatnment lhas not proved strikingly successful.
(3) By inhalation; up to a point this metlhod gives
admirable results, of a palliative order. Thje creosote,
mixed. perhaps in equal parts wvitlh eucalyptus oil and
olenum pini silvestris, may be given on a Burney Yeo
inhaler, worn for many hours a day. A imore effective
method of administration is to lhave a small closed chamber
in wlhich creosote can be volatilized by lheat; the patienit,
his eyes protected from the pungent vapour by goggles,
inhales time wlhite clouds of creosote fumes deep into his
lungs. The fumes bring on violent coughiing whiclh empties
the dilated tubes, and no cloubt also exert a beneficial
antiseptic action on their infected and inflamed walls.
A creosote vapour batlh can be given daily, at first for five
minutes only, but after practice for fifteen or twenty
minutes; care slhould be taken to see tlhat tle fumes are
not too strong, and that the creosote is not carbonized by
overlleating tlle dislh from whliclh it is evaporated in tlle
creosote chamber. The benefits to be expected from this
treatment are a great reduction in thle quantity of the
sputum, which often falls from 20 to 30 ounces a day to
2 or 3; loss of its offensive odour; diminution in thle
patient's fever; and muchl improvemnent in hlis appetite and
general condition. But in thle great mnajority of cases it is
palliative only, and relapse is likely to follow its dis.
continuance. It would be interesting to kinow thle result

of the treatment of broncljectasis by the inlhalation of a
2 per cent. solution of, say, Dakin's clilorainiine-T sprayed
into the air by a steam atomizer-a treatinceut that proved
successful a few years ago in thle steriEization of the
nasopbarynx of carriers of tlle meningococcus.

Thle siurgical treatment of bronchiectasis consists in the
operative removal of many inches each from a larae
number of ribs over tlle brouclliectatic lulng, in order tlhat
it may be made to fall in completely and obliterate tlle
bronchiectatic cavities by fibrosis and collapse. Tlle
operation is obviously very severe, and it lhas been prac-
tised on the Continent, and particularly in Scandinavia,
muclh more frequently than in tljis country, and usually
under local-not general-anaesthesia. It is applicable
only to unilateral cases of bronclliectasis, preferably thosco
in wlliclh the lower lobe of the lunug is involved, anid tti
those not due to bronllcial obstruction by new growtlh o0
aneurysm. I lhave Ihitlherto lhad occasion to recomnleii
it in twvo cases only, in 1917; in one the result was uui
fortunate, in the otlher excellent; tlhe patient lhas beer,
able to return to work for the last six montlhs, and tlhe
sputuim lhas beeni redluccd to half an ounce of inoffelsive
Illuco-pus brought up on risillg. TIree successive partial
removals of ribs were performed in this instance, and
extensive collapse of the affected lung has been.effected.

TIJE EPIDEAMIOLOGY OF PHTHISIS.
BY

WILLIAM GORDON, M.D., F.Rl.C.P.,
PHYSICIAN TO THE DEVON AND EXETER HOSPITAL.

I HAVE read with great interest Dr.- Brownlee's recent
papers on " Thle epidemiology of plltlhisis in Great Britain
and Ireland,"I and, as tlley bear upcn somie of my own
work on the climatology of phtlhisis, I slhould like to say
sometlling about them.

PART I.-PHTHISIS DEATH RATES AT DIFFERENT AGES.
First of all I would congratulate Dr. Brownlee on lhaving

introduced into the investicatioui of phtlhisis-prevalence a
newv -method of comparina deatlh rates at successive aao
periods-a method likely to yield very interesting and
valuable information.

PHTHISIS NOT A SINGLE DISEASE.
Dr. Brownlee concludes, from a study of the age curves

of male mortalities, that plhthisis can no loniger be regarded
as a single disease, but that two or perlhaps three types
are to be recognized, " distinauislhed by the ellaracters of
their incidence at differenit ages "; death most commionly
occulrrinig in one type between 20 aud 25, in anotlher type
between 45 and 50, and perhaps in a third type betweeu
55 and 65.

Obviously tllis is a proposition wlhiel cani ouly be
accepted on tlho most convincina evidence, for tlhe con-
ception of age selective tvpes is quite a different tliing from
tlle conception of suclh types as are met witlh in tlle
diseases to which reference is made in his paper-namely,
enteric, bacillary dysentery, tetanus, pneumiionia, and
cerebro-spinal fever-types which do not select different
ages for their attacl. Moreover, siuce we slhall find that
the male curves differ from tile female curves for the same
districts, in suclh a way that tile furtlher assumnption is
needed that his types of plitliisis are not merely age
selective, but to some extent seX selective as -vell, the
difference between tllem and tlhe types of those otler
diseases becomes still more pronouinced.

Also it must be remembered that neitlher clinicians nior
bacteriologists lhave any knowledge of tlle ex:istenco of
separate types of "hluman " tubercle bacilli.
Now notlhing lhas impressed itself so strongly on my muind,

in the course of my work on plitlhisis environm:ent, as
tIme conviction tlhat, if the subject is to be raised out of the
clhaos of mere surimise in vllicll itlas always been involved,
and if it is to be placed on a solidl scienutific basis, a prin-
ciple, wlhichl I have called "tlhe p-inciple of the approxi-
mate isolation of influences," must be recognized- kihd
applied.2 By sucli'"approximate isolation" I uean tlle
eniumeration of all-possible appreciable conflicting influences
and their successive elimination fromn the problem so far
as that is possible. I need not il!ustrate the various ways


