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vl PREFACE.

of broncho-pneumonia, I have set forth in detail the grounds of my conclusions,
so that others may be able to form their own judgment.

I have throughout endeavoured to acknowledge all good and recent work,
and to give authors the credit due to them, but it has not been my intention to
supply complete bibliographies. The references given indicate where fuller
information of a bibliographical kind can be obtained. If I have omitted names
which were entitled to mention, I trust the omission will be lightly dealt with,
considering how large the literature of the subject is,

The book is divided into sections, and not chapters, and the relative im-
portance of its parts is indicated by types of different kinds. This is found to
render reading and reference easier. It does not, however, follow that those
sections which stand in small type arve of little importance ; they are in many
cases, as in the article on pleural tension, of special rather than of general
interest. Clinical cases are all printed in small type, as well as much other
matter, which is added to illustrate or explain the conclusions stated in the
text.

In the introduction, it has not been my object to give a complete account
of the normal anatomy and physiology of the respiratory organs, I have dealt
only with certain parts which are of importance, as having a distinet pathological
and clinical bearing. Thus I have described the lymphatic system of the lung
and pleura more fully than is usual, and have treated at some length the
physical conditions of the pleura and lung, upon which the right understand-
ing of many clinical phenomena depends.

In dealing with physical signs, I have reduced the technical terms employed
to their simplest dimensions. The difficulties of Auscultation and Percussion
are largely of cur own making, and arise from the misuse of words, the terms
being either not strictly defined, or used deliberately by different writers in
different senses. The result is confusion, not in respect of facts, but of words.
I have dealt shortly with the two chief offenders—Bronchial Breathing and
Riles. My own terminology is, I trust, simple and consistent ; at any rate |
have not added to the difficulties by coining any new terums.

Many of the illustrations are original. To Dr. F. W. Andrewes, my colleague
at St. Bartholomew’s Hospital, I am much indebted for the use of some fine
microscopical drawings ; to Professor Stewart, of the Royal College of Surgeons,
for permission to photograph some of the preparatious in that museum ; to
Professor Hamilton of Aberdeen, and to the publishers of Ziegler's Pathology, for
the reproduction of some standard and well-known illustrations, and to many
friends at the other London hospitals for the ready access allowed me to the
museums.

As the usefulness of a book is largely increased by a good index, I have taken
paius to make this full and complete, so that reference may be easy.
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2 DISEASES OF THE ORGANS OF RESPIRATION.  [Sec. 1,

main bronchi, one for each side. Within the lung the bronchi divide rapidly,
fr:nl'l the most part dichotomously, and they do not anastomose with each
ather,

The bronchi are named according to their sizes, large, medium, and small.
They generally divide 5 to 8 times before the terminal bronchi are reached,
Bronehi of 1 millimetre (% inch) in diameter or less are called small bronehi or
brenchioles.

The bronchioles also divide ; the larger branches lie between the lobules of
the lung, the smaller enter the lobules and terminate; they are accordingly
described as sublobular, intralobular, and terminal.

The terminal bronchioles expand into a funnel-shaped space, the vestibule,
from which small air-ducts (alveolar canals) lead to the infundibula, and upon
the walls of these the vesicles are arranged like grapes upon a stalk.

A group of terminal bronchioles with their ultimate expansions form a lobule ;
groups of lobules form the lobes into which the lungs are subdivided.

The whole lung is bound together by a network of connective tissue extending

from the pleura to the root, where

E i & the bronchi and vessels enter, the
smallest meshes of which correspond
with lobules, and the larger with
the areas of distribution of the
larger bronchi. In this connective
tissue the blood-vessels, lymphatics,
and nerves run,

Each lung thus formedi is iriregua
| larl midal or conical in shape,
' witl{ Eggahaaa downwards, hollowed

below to rest upon the diaphragm,
and, on the inner side, to adapt itself
to the pericardium ; the apex rises
above the clavicle outside the thorax
about an inch and a half on each
side.

The lungs are divided into lobes,
the upper conical and the lower
quadrilateral. The right lung has
a small middle lobe and the left a

] deep notch anteriorly to receive the

q —— ) apex of the heart.

7 The right lung is the shorter

Fig. 2. and the left the narrower, but, on

a, intralobular bronchus ; b, terminal bronchus; ¢, the whole, the right lung is slightly
vestibule : d, alveolar eanals; e, infundibu- Jarger than the left and weighs more

Tum:f, alveolus; g, branch of pulmonary vein; . : 59
I::“-;:{;'illar}r network over alveoli ; 4, fadicles 10 the proportion of about 22 to 20.

; veinj k i The weight of the lungs varies

E};Tf #i:ﬂflmmr} vein; &, pulmonary wvein o5 mmgiug giong f:mm r

blood and air they contain, the

i vitv of an absolutely airless lung being 1056, as for instance in

:Ezcllsstflgahefgre birth ; after r{spimtinn it varies greatly, from ‘746 to ‘345,
or. in the condition of maximum distension, only ‘1'25.

" The lungs bear to the body-weight the proportion, on the average, of about

1 to 37 in the male and of 1 to 43 in the female, but the limits of variation are

considerable, viz., between 1 to 35 and 1 to 50, In the male the average
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The cartilages of Wrisberg and Santorini and part of the arytenocids are
formed of the yellow elastic cartilage, but the rest are all of the common hyaline
variety.

The Bronchi.—A medium-sized bronchus presents on section the following
microscopic structure (fig. 5) - —

A. The epithelial coat.

]11.(? single layer of columnar ciliated epithelial cells with some goblet
cells (e).

2. Several strata of transitional cells mostly pyriform in shape.

3. A single layer of flattened squames, constituting the so-called Débove's

membrane. Some of these cells

e i b form the foot-plates in which the
tapering ends of the transitional
cells are, by some authors, said to
end. These cells play a most im-
portant part in the regeneration of
the epithelinm.

4. A basement membrane 11
g in thickness, homogeneous, and
perfectly distinct from Débove’s
membrane.

B. The internal fibrous coat.

5. A layer of areolar tissue con-
taining much elastic tissue arranged
longitudinally (d). This coat is
richly supplied with branches of
the bronchial artery, and in it
the lymphatics arise as irregular
plasma - spaces, lined with endo-
thelinm.

C. The muscular coat.

6. A continuous layer of inter-
Section of a bronchus (from ZTestut, modified). . R
¢t Abrous tisine's b, cartilagies + ~c; mniisaulis lacing bundles of non - striped

layer: o, submucous layer; e, epithelial muscular fibres {b:' arranged circu-

Inyer, showing ciliated epithelium and goblet  larly (the bronchial musecle), be-

cells ; £, bronchial gland. tween which numbers of lymphatic

spaces and vessels exist.

D. The external fibrous coat or adventitia,

7. Loose bundles of white fibrous tissue with elastic fibres (a) arranged con-
centrically with the lumen and eontinuous with the adventitia of the pulmonary
vessels and with the interlobular septa of the lung.

This coat containg the acini of the mucous glands, blood-vessels, numerous
lymphatics, the cartilages, nerves and nerve ganglia.

The mucous glands are racemose, and lie partly between and partly upon the
cartilages, the ducts pierce the muscular coat and open upon the surface of the
mucons membrane ; their basement membrane is continuous with that of the
bronchus, and is lined near the orifice with columnar ciliated cells. The
branches of the pulmonary artery and vein usually lie upon opposite sides of the
bronchus. '

The cartilages are irregular plates of the common hyaline kind, and external
to them are the nerves and nerve ganglia, in close relation with the branches of
the bronchial vessels.

The lymphatic vessels are abundant, and much adenoid tissue is present,

Fig. 5.







6 DISEASES OF THE ORGANS OF RESPIRATION.  [Sec. 1.

The muscular coat is continued on to the infundibulum and small air-ducts,
but upon the alveolar walls it exists only as a few scattered cells here and there
near the air-ducts.

The elastic fibres are continned on to the alveoli and form its
framework.

The alveoli or vesicles, which measure about 020 mm. (;}4inch) in
diameter, are packed close alongside of each other, and assume, in consequence, an
irregular polyhedral form ; though, for the most part, grouped in bunches on the
infundibula they oceur also isolated and sessile.

They are composed of thin structureless membrane lined internally, as
already deseribed, by a continuous layer of flat squamous cells with a few
granular cells interspersed, and supported externally by numerous fine, oceasion-
ally branching, elastic fibres continuous with the external elastic coat of the
bronchioles. To these fibres the elasticity of the alveoli is due. A few scattered
muscle fibres are fouud near the entrance of the air-ducts,

E i v

. | Diagram of alveolar wall,

; ~. # to show the capil-
Fig. 8. laries surrounded by
Semi-diagrammatic representation of the air-vesicles of the lung(Landois epithelial cells; in
and Stirling). v, blood-vessels at the margin of an alveolus; e, one the wall of the
capillaries ; £, relation of the squamous epithelium of an alveolns capillary is indicated
to the capillaries in its wall ; £, alveolar epithelium shown alone ; by cells. a, epithelial

¢, elastic tissue of the lung. cells ; b, capillaries.

The blood-vessels form freely anastomosing loops round the vesicles, and from
these loops a fine network of thin-walled capillaries spreads over the vesicles, a
single layer of capillaries lying between any two contiguous alveoli, and, when
distended, projecting into the lumen of each. o

Among the elastic fibres there exists a net:wurk of hmnched_ connective tissue
cells, contained as usual within lacunm, which form the radicles of the lym-
phatics. Between the flattened squamous cells are minute pores, pseudo-stomata,
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1. In the walls of the alveoli the radicles consist of irregular lacung round
the branched connective cells, which communicate with the sub-pleural plexus on
the one hand and with the perivaseular and peribronchial vessels on the other,

Fig. 12,
Surface view of epithelinm of bron-

chus of a rabbit, showing the Fig. 13.

epithelial cells, viewed from the The same, seen in profile. a, epithelium
surface and ap}mrin , therefore, with intra-epithelial nucleated cells,
as a mosaic of polyhedral cells pseudo-stomatous cells in connection
and between them nucleated with ; & nucleated eells of sub-epithelial
branched cells (Klein, ix. A). mucous membrane,

and by means of the pseudo-stomata they are also in communication with the
interior of the alveoli.

2. In the walls of the bronchi they originate in the sub-mucosa and unite to form

@ the peribronchial
vessels which freely
anastomose with
the perivascular
trunks. These
radicles communi-
cate also by means
of pseudo - stomala
with the interior of
the bronchi.

3. In the pul-
monary pleura, they
arise in spaces
tween the connec-
tive tissue bundles
and are in connec-
tion, by stomata,
with the pleural
cavity.

& 3 The free com-

Fig. 14. mllﬂiﬂatiﬂll of the

Surface view of the endothelium of the pulmonary pleura of, the rabbit ]}ﬂuphl}tlﬂs of the
in the condition of chronic pleuritis (Klein). a, general flattened Jung with the cavity

epithelium ; &, germinating endothelium round stomata, these f the pleura by
latter being plugged with fibrinous material, stained dark with means of stomata

nitrate of silver. and with the in-

terior of the alveoli and of the bronechi by pseudo-stomata provides for the
rapid absorption of fluid or for the removal of fine solid substances by the

L}
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The pulmonary veins carry arterial blood and the arteries venous blood,

The bronchial arteries arise from the aorta or intercostals, and number
El'lerd two, or three for each lung. They accompany the bronchi as they

1vVICLe,

They are distributed to the lymph glands at the root of the lung, to the
walls of the blood-vessels, to the interlobular septa, to the bronchial mucous.
membrane, being continuous jn the smallest branches with the plexus derived
from the pulmonary artery, and lastly to the visceral pleura. Here they may be
distingnished from the pulmonary vessels of the superficial alveoli by their
tortuous courses and their open arrangement, by lying outside the lobular tissue
and by ending in the superficial set of bronchial veins.

The smaller bronchial veins anastomose with the pulmonary veins. The
bronchial veins open usually on the right side into the vena azygos and on the
left into the intercostal.

A few small vessels reach the lung and pleura along the ligamentum latum
pulmonum from the lower intercostals.

The Nerves.—The nerves of the lungs are derived from the anterior and
posterior pulmonary plexus, and consist of branches from the vagus and the
sympathetic. They accompany the bronehi, lying outside the cartilages, and being
in close relation with the branches of the bronchial arteries. They contain
medullated as well as non-medullated fibres, and numerous small ganglia.

Their mode of termination in the lung is not yet ascertained. Some fibres
pass to the bronehial muscle, some to the blood-vessels, and possibly some to the
mucous glands.

It is upon the bronchial muscle that the lung-tonus to a great extent depends,
and the nerve which governs this is the vagus.

When the vagus of one side is divided, the bronchi of that lung dilate ; if the
peripheral end be then stimulated, they contract ; if the central end be stimulated,
the other vagus being intact, contraction also occurs, but not to the same ‘extent,
so that the vagus contains both centrifugal and centripetal fibres controlling the
bronchi, Lastly, asphyxia, which causes contraction if the vagi be intact, has
not this effect if the vagi have been divided.

The root of the lung and the mediastinum.—The lungs are free to
move in all directions within the thorax, save at the root where the vessels and
bronchi enter, and along the mediastinum where they are attached by the
ligamentum latum pulmonum.

The root of each lung is composed of the bronchus and large blood-vessels,
with the nerves, lymphatic vessels, and glands connected together by areolar
tissue, and surrounded by a sheath of the pleura.

The root of the right lung lies behind the superior vena cava, and a part of
the right auricle, and below the vena azygos, which arches over it to enter the
SUperior cava. _

The order of the vessels is, from above downwards and from bebind forwards :
Bronchus, artery, vein.

The root of the left lung passes below the arch of the aorta in front of the
descending aorta, but on this side the artery lies above the bronchus.

Each bronchus and each pulmonary artery divides into two branches, an
upper and a lower, before entering the lung, the lower being the larger. On the
right side the upper division of both artery and bronchus gives off a separate
branch to the middle lobe. The right bronchus is larger than the left.

The size of the bronchi vary in direct proportion to the size of the lung and
also to the respiratory capacity.
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The phrenic nerve descends over the root of each lung, and the pneumo-
gastric nerve lies behind, _ :

The nerve-plexuses lie in front and behind the root and main bronchi, and are
called anterior and posterior accordingly, the posterior being the larger. They
are formed chiefly of branches from the vagus and the sympathetic. ;

The lymphatic glands are grouped for the most part round the bifurcation of
the trachea and the bronchi.

THE PHYSICAL EXAMINATION OF THE CHEST.—It is
hardly necessary to devote much space to this. subject, upon which so many
comprehensive treatises have been written. Various parts of it will be dealt with
as oceasion arises hereafter. There are but two points which may with advantage
be considered now, for they cannot be introduced conveniently elsewhere. I
refer to the use and meaning of the terms bronchial breathing and rdles.

BRONCHIAL BREATHING.—Auscultation is not really a difficult
subject. It requires some little preliminary instruction, and after that its
mastery is only a question of attention and practice; yet there is no doubt
that it often appears confusing to students. The difficulties, however, are
chiefly of our own making, and lie not in things but in words; for the facts
of auscultation, their significance, and their relation to pathological lesions, are
well known and understood, while the confusion lies in the technical terms used
to express the phenomena observed. Among these techmical terms the chief
offenders are two, namely, bronchial breathing and rdles.

Technical terms are convenient, but to be really useful they must be strictly
defined and accurately used, otherwise they introduce confusion instead of
simplicity, and that is the case in auscultation. If we could only get rid of
technical terms, and merely describe in simple language what we actually hear,
there would be no confusion and little difficulty.

Now why, if the facts are so plain and so easy to comprehend, is so much
time and energy spent in diseussing the meaning of terms? It is for the simple
reason that the different terms are regarded as indicating different pathological
lesions. These lesions are the important conditions to recognise, and the use of a
wrong term would, therefore, imply a wrong conclusion as to the pathological
condition. - Unfortunately, the same term has not always the same significance,
that is to say, it does not always, in the mind of every teacher or examiner,
correspond with the same pathological lesion, and it is because this difference of
usage of terms is not recognised and taught, that so much confusion is introduced
into the subject.

I propose first of all to consider what the facts of auscultation are ; what their
meaning 1s ; and why it is important to give certain of them special names. 1
shall then be able to show where the confusion comes in, and how it will be
possible to avoid it.

The Breathing Sounds.—As the air passes in and out of the
larynx and air tubes it makes sounds which are carried throughout the air tubes
by the column of air contained in them. These sounds are very obvious if we
listen over the larynx, and they have a certain loudness and a certain character.
]if we listen over the trachea we hear the sounds as before, but with somewhat
diminished loudness and different character. Again, over the bronchi—that is,
beneath the manubrium sterni in front, or behind right and left of the second or
third dorsal vertebra—the breathing sounds are still heard, but are further
diminished in loudness and altered in character. Finally, if we listen in the
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axilla or at the base behind—that is, as far as possible away from the air tubes—
the breathing sounds are entirely different from those heard in the other places
specified. The breathing sounds heard in these various parts have since
Laennec's time been called laryngeal, tracheal, bronchial, and vesicular respeetively.
Pathologically, these terms become of significance when they are heard in
places in the chest where they should not normally be heard at all. If, in places
where vesicular breathing ought normally to be heard, vesicular breathing
disappears, and in its stead some other kind of breathing is heard, the conclusion
may be drawn, subject to

DIAGRAMMATIC REPRESENTATION OF THE a few reservations to be
BREATH-S0UNDS. dealt with later, that that

portion of the lung is in
a condition of disease ;
and, the more abnormal

[ Yrasioilan the breathing is, the
5 l /\ i greater the pathological
\

Inspiration. Expiration.

changes which have taken
place. This is the real

reason why so much im-
b portance is attached to
these terms, for they are

regarded as the measure
of the pathological
. : change.
\ sl Over the larynx, in-
(1 Bronchiolar) All called by some  spiration is heard as well
\ teachers as expiration ; both are
' . loud, noisy as it were,
B and both have a peculiar
(By others Tubular) character, such as might
be produced in a large
hollow space as we know

/ the larynx to be. On

A account of this hollow
¢ BHONGHIAD character this kind of
breathing when heard

/ elsewhere is often called,

not laryngeal, but am-

Tracheal phoric  or CAVErTIONs,
Over the trachea, in-
spiration and expiration
are both heard. The
sounds are still loud and
Amphoric noisy ; though not quite
so loud as over the larynx,

CARERLCDIS they are somewhat raised
in tone, and have lost

some of their hollow character. Over the positions described where bronchial
breathing may be heard, both sounds are still andible, but with a still higher
pitch and a much harsher character. When, in disease, instead of vesicular
breathing other sounds are heard, they are called lairyngeal, tracheal, or Ermuchmff
according as they approach most nearly to the characters of the breath sounds

heard in these respective places.

Laryngeal

m i
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some strictly limit their use of the term to that very peculiar form of breathing
most fregucntly heard m pneumonia, others employ it as a general expression for
many kinds of pathological breathing, from the slightly modified vesicular up
to the typical bronchial breathing, The importance of the question is at once
apparent if we look at it from a pathological point of view. In the one case, we
indicate a massive, considerable consolidation of the lung, and, in the other, a
consolidation which may be comparatively trifling,

Now if, instead of using technical terms, we described in simple ordinary
language the phenomena we hear, all this difficulty and confusion would at once
vanish. Thus we might put into words what we really have to observe in fact.
We have first to listen whether expiration can be heard ; if so, whether it is as
long and as loud as inspiration. Then, whether inspiration or expiration has any
abnormal characters in quality and tone. These changes can all be described in
plain and simple language, and without the introduction of technical terms
at all. In this way it is easy to make the subject intelligible and interesting,
and to avoid all the confusion which technical terms introduce.

Now let us turn for a moment to the cause of the respiratory sounds, and
consider where these sounds are produced ; why it is they are modified in
“different parts of the air-passages; and how it comes that vesicular breathing is
so different from all the other kinds. The sounds of breathing are produced
chiefly at or about the glottis, and they are diminished in intensity, that is, they
become less and less loud the farther away we pass from the glottis; thus dis-
tance from the seat of production accounts for the diminished noise we hear in
different parts of the chest. As we pass farther and farther away from the
larynx, the sounds become not only less loud, but rise also in pitch ; these changes
are to be connected with the size of the tubes over which we are listening.

In vesicular breathing we have another and new factor added. In the
vesicles of the lungs the air column is, as it were, broken up by a number of
partitions into compartments or spaces of different sizes. In this way the sound
brought by the air-tubes is so dispersed and dissipated that much of it becomes
lost ; the vesicular structure of the lung may be likened to a feather pillow, and
the vesicles muffle the sound in a similar way. The result is that so long as the
vessels are healthy but little of the breathing sounds are audible at all ; we hear
inspiration only, and little or nothing of expiration. As soon as the vesicular
strueture of the lung becomes more homogeneous—that is to say, the irregular
air spaces become solid—the muffling of the sounds is less, the breathing sounds
in the smaller tubes are heard, and consequently expiration becomes audible. As
the consolidation extends, inspiration and expiration become more distinet, and,
finally, when the consolidation becomes massive and extends, we may suppose as
far as the large bronchi, the sounds produced in them are audible, and we get
typical bronchial breathing. Thus it comes about that the degree of alteration
in the respiratory sounds is an index of the amount of consolidation, as is repre-
sented in fig. 15.

If, on ordinary quiet breathing, the sounds produced by the passage of air
through the larynx are transmitted to the vesicles of the lung, it follows that
they will be transmitted with greater distinctness when the breathing at the
larynx is loud, and, when it is very noisy, the sounds heard over the vesicles of
the lung may resemble in character those audible over some of the air-tubes.
It might be then difficult to say whether the cause of this exaggeration of the
breath sounds lay in the larynx or in the vesicles of the lung.

Even simple increase in the rapidity of breathing produces more noise, and then
both inspiration and expiration may become audible over the vesicles of the ll}ng.
This very frequently happens in children, and was named by Laennec * puerile,”
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a term which is still retained, but which is often applied not to the breathing
of children only, but to similar kinds of exaggerated or loud breathing in adults.

In children and in adults, puerile breathing may very closely resemble some
of the pathological kinds of breathing previously described, but in most cases it
retains something of that mufiled character which has been described as peculiar
to vesicular breathing.

If patients are told to take a deep breath they frequently begin to make
noises with the mouth, pharynx, or larynx. This must be prevented, for the
noises thus produced may mask the other changes in the character of the
breathing for which we are looking.

The most serious difficulties are introduced when disease of the larynx or
trachea has led to stenosis or narrowing of the tube, so that the air has to pass
through a constricted aperture. It must, therefore, pass at a greater rate, and
in doing so will produce a greater noise. This noisy laryngeal and tracheal
breathing has received the name of “stridor.” Stridor complicates diagnosis
very counsiderably, for the sounds being loud and transmitted far and wide are
audible over the vesicles of the lung. Under these circumstances the diagnosis
of the condition of the vesicles of the lung by auscultation becomes extremely
difficult, if not impossible, and mistakes may be made in either direction : either
disease of the vesicles may be diagnosed when none exists, or the absence of
disease inferred when considerable disease is present.

The last difficulty that needs to be mentioned is in connection with rhonchus,
This sound is often of considerable intensity, so that it is frequently heard even
far away from the chest. It is also often double, that is to say both inspiration
and expiration are audible. As a rule, however, rhonchus is easily distinguished
from other forms of pathological breathing by its sonorous or musical character ;
but if these are absent, and there is nothing but the increased loudness and
harshness of respiration, rhonchus may come to resemble bronchial breathing
very closely, and I have seen instances in which it would be very difficult by the
ear alone to say which was present. However, this difficulty is not likely often
to arise.

Now, I think we are in a position to see the whole matter. * Bronchial
breathing ” introduces confusion in our ideas, because it is used in different senses
by different persons. Although all agree in calling the extreme form “ bronchial
breathing,” there is great difference of opinion as to the term to be applied to the
intermediate forms, and some attempt to solve the difficulty by calling them all
bronchial. It would be well if we had names for those intermediate forms which
lie between bronchial breathing and vesicular, but none have been accepted.
They have been called “ intermediate,” *undefined ” (unbestimmies), but these
terms are uqsatisfa,ctor]r, indefinite, and not in general use. As our terminology
15 in the main anatomical, we might carry it a little further, and while speakin
of ]ar]:ngeal, tracheal, and bronehial breathing, add to the list **bronchiolar
breathing. There is an objection to the introduction of a new term into auscul-
tation, and I am not inclined to advocate it. Still if we could agree upon some

such intermediate term, we should do away with much of the confusion which
now exists,

Rales.—I now turn to the second term which is a source of confusion—
namely, “rdles.” The sounds heard on anscultation fall into two groups : first
mudlﬁmt-lj:rps of sounds heard in the healthy chest; and, secondly, new added,
or adventitious, sounds never heard in health at all. The second ’gruup! consist

of l'ﬁtt]‘.:ltllg‘, l::ubl:;ling, crackling, and rubbing sounds. The rubbing sounds are
called “friction,” and the rest have been named * dles.” 3
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_Thus, Rles is a general term, with several varieties. Laennec described five
different kmc}u of rdles, namely : 1, erepitant ; 2, mucous ; 3, sonorous ; 4, sibilant ;
:5, drgcmckimg. This is really a good classification, and if it had been adopted in
its entirety, as Laennec intended, there would be little confusion. Unfortunately,
this is not done.

1. The Crepitant Rdle,—This is fine crackling sound, such as is heard when
the hair is rubbed between the fingers over the ear, and is now more commonly
known by the name of “fine hair crepitation.” It is heard most frequently in
Hf“i eurlﬁ_stn.ges of pneumonia, but it is also met with in some other conditions
of lung disease.

It is usually explained as being due to the opening out, by the entrance of
air, of collapsed air vesicles which have stuck together, the crackling sound being
produced on the separation of the two surfaces.

It would be well to place the fifth variety of rdle, viz., dry erackling, also
under this heading—a noise which Laennec compared to the ecrackling
of a dry bladder, and described as met with oceasionally in emphysema. It is
not a fine, but a large, coarse crackling (rdle erépitant sec & grosses bulles ou
craquement). _

Between these two forms of crepitation Laennec placed another variety which
he called ““subecrepitant,” not quite so fine as the fine-hair crepitation, nor yet so
coarse as the other form. This was observed frequently in cases of early
phthisis. Laennee, however, did not say, as subsequent writers have done, that
this subcrepitant rdle was pathognomonic of phthisis. Nor is the statement true,
for this rdle may be heard in many conditions of the lung which are not of tuber-
culous nature, and notably in bronchopneumonia.

This term ‘subcrepitant rd@le” is one which is not required; it is very
indefinite, difficult to comprehend and to explain, and therefore would be best
formally banished from our nomenclature, as indeed it now almost is in practice,

All these forms of rdle Laennec thought not to be due to fluid, and he there-
fore called them * dry rdles.”

9. The Mucous Rile.—Mucous rdles are crepitant, crackling sounds also, but
regarded as due to the bursting of air bubbles in fluid. They have therefore
been called “ moist rdles.” These rdles vary in character according as they
make more or less noise, or are produced in larger or smaller tubes, and so they
give the impression of being caused by large, medium-sized, or small bubbles
bursting. They are therefore deseribed as small, medium, and large-sized
crepitation. The largest of all is often called “bubbling,” and in its coarsest
form is known as *the death rattle,” from which the name *rdle” was originally
taken. All these muecous rdles alike are now termed * crepitation.”

The larger forms of crepitation are easy to recognise by the ear, and are
obviously due to the bursting of bubbles in fluid. The small crepitation has
heen likened to the erackling of salt when thrown on the fire, or the bursting
of very fine soap bubbles in lather. This small-sized crepitation is by no means
easy to distinguish from the crepitant réles just described, and which are now
called * fine-hair crepitation.” Nor is it easy sometimes to distinguish it from
a form of friction in which the sound, instead of being one of rubbing, has this
erackling character. = ]

All the sounds alike may be modified by the condition of the lung which
surrounds their place of production. Thus, if the lung be solid, they may acquire
a sharp, clear character, and appear as if produced immediately beneath the ear.
In this respect they may be compared with the clear transmission of the voice
sounds which is called * pectoriloquy.” Again, if the crepitations are produced
in a cavity, they may not only be large and bubbling, but, in addition, have a
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I;y the ecar alone to decide to which cause the particular crepitation was
ane.

It is dangerous for anyone, whether student or teacher, thus to mix up fact
and inference in a common term, aud it is fatal to clear teaching, I may make
my meaning clear if I take another example. Nothing is commoner in the
examination of the heart than to hear a murmur deseribed as * mitral systolie.”
Now, what does this expression rveally involve? It means that there is a
murmur audible at the apex, systolic in time, transmitted in certain directions—
that is, to the axilla and to the interscapular space, associated with certain
changes in the heart itself and in the character of the heart sounds elsewhere,
and because of these facts we infer that it is produced by regurgitation through
the itral valve. The proper place for this conclusion would be at the end of
the description of the case, where the diagnosis comes, and not in the commence-
ment of it under the physical examination, where we have only to describe the
facts observed, and not the conclusions drawn. At any rate, what is a more
common experience with students than to hear them say that there is a mitral
systolic murmur, the simple fact being that there is a systolic apex murmur,
while their opinion that it is due to witral disease, tacitly expressed by the
phrase employed, is quite as likely to be wrong as right? This tendency, there-

fore, to mix up facts and inferences in a common term should be discountenanced. -

What we require, in an acconnt of the physical examination, is a statement of
facts observed, not of inferences drawn. As long as the terms employed are de-
scriptive only they are useful ; as soon as they involve an inference or a theory
they become dangerous, for the facts may be rvight and the conelusion or theory
wrong.

The term “#dile” thus becomes a source of confusion, first because it is used
in different senses either as a special term or as a general one ; and, secondly,
beeause the addition of such descriptive terms as “moist” and “dry” imply a
theory about which there may be great difference of opinion. It would be well,
therefore, if we could banish “#dle” altogether from our vocabulary, We do
not want it, and a term which is redundant is often the cause of confusion.

9. MALFORMATION OF THE RESPIRATORY
ORGANS.

The respiratory organs develop as buds from the intestinal track, arud the
diaphragm as a membranous outgrowth between the lungs and the Wolftian
bodies. Arrest of the development may occur, in any degree, but grave
defects are incompatible with life, Malformations are more of teratological than
of pathological interest. If a child is to live, the defects can only be of slight
degree. :
mC.—mgenimf Atelectasis.—The most important defect is that in which some of
the alveoli do not expand after birth, but remain in the fatal state. If this is
not so extensive as to be incompatible with life, connective tissue changes take
place in the atelectatic parts, associated with more or less bronchiectasis.

If the affection involve a whole lobe the bronchi may become saccular and h‘t‘n-.a
condition be produced which has been described as “the Gruycre Cheese ” or
“Turtle” lung. Usually, however, this is the result of post-natal disease,
especially broncho-pneumonia.

If the change be not so extensive, hypertrophy of the rest of the lung occurs,
which compensates for the defect, so that no symptoms may be produced.

e e —— e
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Chronic Tensillitis.—Children with chronic enlargement of the tonsils generally breathe
noisily, especially during sleep, but they rarely suffer from any difficulty in breathing unless the
chronie tonsillitis be associated, as it sometimes is, with chronic pharyngitis and adenoids, Then

the breathing may not only be noisy but also short, the voice throaty or nasal, and the hearing
impaired from catarrh of the Eustachian tubes,

This obstruction is thought by many authors to be sufficient to produce deformity of the
chest, and the pigeon breast often met with in such cases is then referred to this cause ; but
such children are subject to catarrh of the air-tubes as well, and are frail, poorly developed,
and often rickety, so that the evidence in support of this view seems weak,

Grave obstruction in the pharynx rarely arises, unless from the impaction of
food or some foreign body in such a position as to obstruct the glottis.

With these and such-like exceptions, it is not until the air-tubes are reached
that the common and more serious forms of obstruction are met with, and when
respiratory obstruction is spoken of it is usually implied that the air-tubes are the
seat of the affection.

The gravity of any particular case will depend upou the seat of the obstruc-
tion, upon its nature and amount, and upon the rapidity of its development.

Obstruction in the larynx or trachea is always grave, for it interferes with the
entrance of air into both lungs. When one lung only is affected the symptoms
may be slight, and even the main bronchus of one side may be completely
obstructed without urgent symptoms arising. In these cases much will depend
upon the rapidity of development, and thus a small amount of obstruction which
has developed rapidly will often produce a greater effect, #.e., more marked
symptoms, than a much larger amount which has developed slowly owing to the
time which is given in the latter case to the respiratory organs to adjust them-
selves to the altered conditions.

THE SYMPTOMS OF RESPIRATORY OBSTRUCTION.—

The symptoms fall into two groups :(—

1. Those of obstruction in whatever way produced ;
2. Those of the disease to which the obstruction is due.

The former can be conveniently considered now, the latter subsequently, as
each particular affection is dealt with.

The signs of obstruction are much the same in all forms, and of these the two
most characteristic are dyspnoea and stridor, :

Dyspmea may present every degree from slight shortness of breath evident
only on exertion up to actual suffocation. It is liable to sudden paroxysmal
exacerbations, in one of which the patient may die suffocated. Sometimes the
paroxysms are frequently repeated and resemble asthma in character.

The effect of position upon the dyspnaa is often remarkable and of importance
in diagnosis, For example, when the obstruction is in the larynx, the patient
will probably prefer to lie upon the back with the neck extended, and the respira-
tory excursions of the larynx up and down will be considerable ; if, on the
other hand, the obstruction be in the trachea or bronchi, the head is usually bent
forward, orthopnaea is the rule, and the respiratory excursion of the larynx is
slight. If the obstruction be on one side, the patient not infrequently lies on
that side in order to give the other lung free play.

The respiratory rhythm is altered, an attempt being made under the control
of the pneumogastric to compensate for the obstruetion IJ_',"]:-m_lmlgmg that phase
of respiration to which obstruction is offered. 'When inspiration and expiration
are both impeded, both may be prolonged, and thus the respiration rate be much
reduced below the normal.
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In the air-tubes, besides the inflammation and ulceration which are liable to
oceur at the seat of obstruction, dilatation is the lesion most likely to be met
with, It is nearly always a local lesion limited to the neighbourhood of the
obstruction, and though most common on the distal side, may be present on the
proximal side as well, but anything like extensive bronchiectasis is rare, except
in very long-standing cases or after the impaction of a foreign body.

Prognosis of obstruction.—7e prognosis, as regards life, depends chiefly
upon the amount of obstruction and upon the relief which may be expected from
treatment ; hence it is more favourable where the obstruetion is high enough to
be relieved by tracheotomy. In respect of cure, the prognosis depends entirely
upon the cause and duration, and upon the secondary lesions which have been
produced.

The diagnosis of obstruction.—This is easy; the only difficulty
arises in determining its seat and its cause.

If the obstruction be in the larynx the voice is likely to be affected, and,
when the dyspneea is considerable, the head will be thrown back, and the move-
ments of the larynx on respiration be violent. If there be no external signs,
laryngoscopie examination will probably reveal the nature of the affection.

If the obstruction be below the larynx, the voice will not be affected except
as the result of recurrent-nerve paralysis, and this the laryngoscope will reveal ;
orthopneea is the rule, the head is bent forward and the laryngeal movements
are slight.

If the obstruction be in a bronchus, the vocal vibrations, vocal resonance, and
breathing sounds will be diminished or absent over the affected part, the move-
ments restricted and the part of the thorax corresponding may be somewhat
contracted.

In fatal cases of obstruction the end usually comes gradually, with the signs
of carbonic acid poisoning and failure of the right side of the heart, the patients
dying comatose. In other cases the fatal result is bronght about by some com-
plication, as by pneumonia or by cdema of the lung or larynx, and sometimes
sudden collapse oceurs which is probably of cardiac origin. All cases alike are
subject to sudden paroxysms of sutfocative dyspnea, the causes of which have been

referred to,

THE CAUSES OF OBSTRUCTION.

The air-tubes, like other tubes, can be obstructed in three ways—-

1. By plugging within, i.e, by Occlusion.
9. By changes in the walls, i.e., by Stenosis.
3. By pressure without, 1.2., by Compression.

The relative frequency of these causes varies in different parts of the air-tubes.
Thus stenosis is common in the larynx and rare in the bronchi, while compression
is rare in the larynx and common in the trachea and maip bronehi,

Occlusion, or plugging from within, is in nearly every case -:] ue to a
foreign body, and although the occlusion caused by the membrane in diphtheria
might seem to place diphtheria under this category, still its natural relations
are with the other forms of inflammation. _

Stenosis, or obstruction caused by changes in the walls, is very frequent
in the larynx, but not common in the trachea. In the larynx it may be due to
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6. FOREIGN BODIES.

Foreign bodies of the most varied kinds have been found in the air-tubes.
Dusts, however, and fluids like blood or pus, though in one sense foreign bodies,
are not included under the term, which is restricted to such substances as would
in common parlance be spoken of as bodies, i.c., masses of a certain size,

Foreign bodies gain access, as would be expected, in nearly every case from
the mouth or pharynx. They are very frequently derived from the food, and
yet they rarely pass into the air-tubes during the act of swallowing uuless the
parts about the glottis are gravely diseased so that it cannot properly close, or
unless its muscles are paralysed or its sensibility impaired. When any of these
things happens, as in malignant or other ulceration of the larynx, after diphtheria,
or tracheotomy, in bulbar paralysis or central nerve lesions, or again where the
patient is unconseious, as in coma, or under the influence of narcotics or anwsthetics,
foreign bodies may pass easily into the larynx either during swallowing or vomit-
ing, and have in not a few cases been the cause of death either from suffocation
or from the inflammation which follows. Except under such circumstances foreign
bodies gain access to the air-tubes as it were by surprise, and are sucked in by a
sudden inhalation or gasp while the glottis is widely dilated for respiration, and
therefore off its guard. It is most frequently with the sudden inhalation that
precedes a laugh or cough, or with a deep inspiration on running or violent efiort,
that the aceident occurs, Children furnish most of the cases owing to the in-
veterate habit they have of putting things into their mouth, sometimes even
going to bed with them in the mouth and sucking them into the air-tubes during
sleep.

%eai&es the common articles of food, there have been found coins, fruit-stones,
pins, needles, nutshells, pieces of bone, wood and coal, peas, shells, beads, marbles,
ears of corn, grasses, small toys, and even living leeches, ete. During vomiting
also, the contents of the stomach may pass into the tubes as well as things which
must have come originally from the intestine, such as lumbrici or even thread-
WOrmns,

Again, cases are described in which, during operations on the parts about the
throat, teeth which have been extracted, pieces of tonsil, uvula or polypus which
have been excised, or again some of the instruments used, as for example a laryn-
geal brush, the stem of a tracheotomy cannula, the needle of a syringe, ete.,
ete., have fallen into the tubes,

In another group of cases the foreign body gains access to the tubes in some
other way, by external violence, as a bullet, pin or dart; t‘r-::-n_t_ a Frncheummy
wound, e.g., & piece of dressing, a feather, etc., or by the ulceration into them of
a caseous or calcareous gland. Portions of a necrosed cartilage, or of a body
impacted in the cesophagus, like the vertebra of a fish, may be found, or, lastly,
hydatids from the lung or pleura may be present.

In one remarkable case, a man coughed HE a piece of one of his own ribs about three inches
long F, thi;;- is of historical interest as having been recorded by Pibray, the first surgeon of Henry
the Fourth.

Finally, ulceration or malignant disease may open a fistulous communication
with the wsophagus, and thus admit food of all kinds.

Some substances undergo change after impaction: for example, particles of
food decompose and become septic, setting up violent inflammation in the parts
about them : others, again, like seeds, imbibe moisture and swell and thus become
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very firmly impacted ; they have been known even to germinate; thus a bean
has been found swollen to twice its natural size, and a maize seed has commenced
to sprout after being lodged for three days.

[t is unnecessary, having indicated the chief sources whence the foreign
bodies may be derived, to attempt to give a complete list of all that have been
described. Miscellaneous as they are, they admit, however, of being arranged in
one or two groups which are of clinical importance, viz, according to their size,
t.e., whether large or small, and according to their shape, i.c., whether jagged or
rounded, A large body will stick in a large tube and lead to great obstruction,
while a small one may pass on into a small tube and possibly give rise to no
symptoms at all. On the other hand, a jagged body may be entangled in the
larynx and will in all probability stick there, and then, besides the mechanical
obstruction it offers, it will give rise to violent irritation; evoking spasm and
leading to inflanmation.

Foreign bodies having gained access to the air-tubes may stick in the glottis
or in the larynx, or may pass on into the trachea or bronehi.

Uf the two bronchi they lie more frequently in the vight. This is remark-
able, considering that the right bronchus '
comes off from the trachea almost at a
right angle, while the left is much more
oblique and lies more directly in the
course of the trachea. The explanation is
to be found in the greater size of the right
bronchus, and in the position of the inter-
bronchial septum. This septum extends
from the bifurcation of the trachea some
little distance upwards, much more to the
left than to the right, and thus protects
the mouth of the left bronchus, so that a
body falling to the end of the trachea is
directed by the septum away from the left
bronchus and into the right,

Various statistics are published to show the
relative frequency of foreign bodies in different
parts of the air-passages.  (Thus Bourdillat! found
that out of 158 cases, 80 were lodged in the
trachea, 35 in the larynx, 26 in the right
hronchus, and 15 in the léft bronchus, Durham.?
however, regards the larynx and the right bronchus
as the commonest seats,) Statistics, however, are
of little more than general interest, and are hardly Trachea and bronchi opened from behind to

Fig. 16.

of 'FII'FLI::li[!EL] nse in any E_;i\'u_:u a5, for =0 much r-']u-".'r'1]:|'1]i|t'|,'r|_'!|T_ size of the two bronchi
depends npon the size, weight, and smoothness of and the ridge extending upwards from
the foreign hiH’i“,-' as to the part of the air-tubes the bifureation towards the left side,

where it is likely to lodge,

SYMFTUMS.—I he symptoms are in most cases conclusive, viz., a sudden
attack of dyspnwa preceded by the disappearance of the foreign body from the
mouth, and the sensation of its passage into the windpipe. ' 3

he causes of the dyspneea are two: (1) Mechanical obstruction to the
passage of air, and (2) laryngeal spasm set up by the irritation. The former is
of course persistent and the latter transient.

; '[I ILT dyspnea due to mechanical obstruction varies with the size and character
of the body and with the place of its impaction ; thus a large body lodging in the

1 L ¥ 3% 5 a n SyE
Kl .'.'r.-.-l?,, 1861 and 1-“7.!:". 2 Il Sistem, _.\“[_ on Fll]':_i'--L"_.
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glottis, laryny, or trachea may produce almost immediate death from suffocation,
while a small body impacted in a large bronchus may lead 1o little dyspneea, and,
in a small bronchus, perhaps to none at all.

The dyspnea is of the usual inspiratory type, and, if extreme, may be attended
with very marked iuspiratory recession of the soft parts of the thorax, or of the
lower ribs in young children.

Laryngeal spasm is a very important factor in the production of the initial
dyspnaea in most cases. Severe spasm may be excited by the passage of even a
very small body through the larynx, but it is more likely to avise if the body
become impacted there. In many cases the spasm quickly passes off, and with it,
of course, so much of the dyspnma as was due to it. Where the body is small
and passes quickly through the larynx, spasm may be completely absent, and
whatever dyspnoa arises is then due to mechanical obstruction alone. In eases
where the body is impaected in the larynx, and yet is too small to offer much, if
any, obstruction, the initial spasm may pass oft quickly and recovery appear to be
complete, yet spasm may recur, perhaps, many times, and sometimes take on a
recurrent, almost asthmatie, type. In other cases there is no further spasm, but
after a few hours the dyspneea slowly returns and gradually increases until it
becomes extreme. This is the result of acute laryngitis or inflammatory wdema
set up by the irritation. With the dyspnwa is associated more or less cyanosis
according to the amount of obstruction.

Cough is generally more or less severe, and may be so violent and paroxysmal
as to be the most distressing symptom, and where there is also laryngitis it may
assume a croupy character and thus add to the difficulty of diagnosis. The
cough is strictly conservative, and directed to expel the foreign body, and as scon
as this has been effected the symptoms usually subside as rapidly as they came on.

The voice is not affected unless there be laryngitis, or the foreign body be so
placed as to interfere with the movements of the vocal cords,

There is at first no expectoration, nuless there be a little streaky hemoptysis
from the violent coughing. In the subsequent stages, the sputum has the
characters of the resulting inflammations ; thus it may be bronchitie, purulent,
or even fetid, and if a vessel become involved, there may be profuse and even
fatal heemoptysis.

Pain is usually absent, unless the soreness beneath the sternum or the
aching in the muscles due to the cough be included under that term. Sometimes,
however, there are sensations which enable the patient to rvefer the obstruction to
its proper place ; but, on the other hand, the sensations often continue, especially
in the larynx and in nervons persons, long after the foreign body has been got
rid of.

The symptoms vary very greatly in intensity according to the seat of the
impaction. They are most severe when the impaction is in the larynx on
account of the violent spasm and coughing excited, and because of the great and
rapid swelling to which the larynx is liable,

The physical signs, like the symptoms, vary according to the seat and
amount of obstruction. If there be much obstruction in the larynx, there will be
the usual marked respiratory excursion of the larynx, with more or less laryngeal
stridor, and perhaps some affection of the voice. If there be stridor, whether
due to an obstruction in the larynx or in the trachea, it will so modify the
physical signs in the chest as to make it very difficult to draw any conclusion
from auscultation as to the condition of the lungs. _ :

[f the foreign body stick in the bronchus and completely occlude it, the voice
and breath sounds will be abolished over the corresponding parts of the lungs,
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I. Hydrops Laryngis.—The non-inflammatory form is rare. It occurs
as a rule in the last stages of general dropsy, most frequently in the course of
acute or chronic Bright's disease, although a few cases are recorded in the
course of the dropsy of heart disease, emphysema and cirrhosis of the lung.

Peltesohn ! in 3887 autopsies found cedema of the larynx 210 times—149 ma
21 children. The ages of the males varied from 18 to ﬁl:lr? of the famales from E]JE::: ;:I] [‘E.l’llz:nlti };T:!I;
children 13 cases were less than 5 years old. In 44 cases there was local disease in the larynx
syphilis, tubercle, perchondritis, ete, In 164 cases it occurred in the eonrse of general dropsy. i
Hoffmann,® in 6062 autopsies, found that cdema of the larynx was the cause of death in 33
cases—in 10 as the result of local disease, in 23 of general disease.

The former figures represent the frequency of the condition in general { =5-4%
; : = ), and the latt
its frequency as the cause of death (=0 5%), and shows its great i;‘:riby. e i

Hydrops Laryngis, when bilateral or general and rapid in its development,
produces sudden and severe symptoms, but a local c:dema, especially of the
arytenoid folds, is often met with, post-mortem, in Bright's disease, which, having
been unattended with symptoms durivg life, would be easily missed unless
specially looked for. Fauvel states that cedema of the larynx may be an early
or even the first symptom of Bright's
disease, but I do not know upon what
facts this statement rests, and I have
never seen anything to justify it.

The wedema very rarely reaches the
vocal cords, but is confined to the parts
above them. It often forms three
distinet sac-like swellings — one on
either side in the aryepiglottic folds,
and one anteriorly round the epiglottis,
while at the same time it involves the
false cords, the parts covering the
arytenoid cartilages and the commis-
sure between them.

Hydrops laryngis may also arise, it
is stated, as the result of obstruction
to the veins of the larynx, viz., the
superior and inferior thyroid, to the
internal jugular and to the innominate.

Fig. 18.

(Edema of the glottis, From a case of ; : P
swpl%ilitic I According to Ziemmsen, cases admitting

of this explanation are recorded in the
course of goitre, of new growths and lymphatic enlargements in the neck, of
aortic aneurysm, and mediastinal tumour,

In a case of chronic parenchymatous nephritis with great general dropsy, which was under
my own observation, general hydrops laryngis dm'ﬁln{m{F suddenly with very severe symptoms,
Tracheotomy was performed with immediate relief, but the patient died shortly afterwards of
general asthenia.

Angeio-Neurotic (Edema (wdematous urticaria).—Under this name a curions condition is
deseribed in which swellings oecur in various parts of the body, chiefly in conneetion with the
skin. They develop quite suddenly and reach a considerable size. I have seen the lips
swollen to such a size that the mouth could not be opened, and the cheek and eye so swollen
that the features of the affected side were quite obliterated, and I have seen the whole scalp affected
so that the hat rested on a sort of shelf an inch wide all round the head. Swellings such as this
may appear in one hour and disappear as rapidly ; they sometimes come on without any obvious
cause, but in other cases may be produced at will by certain articles of food or by drugs. Thus
[ have seen a boy whose lips became enormously swollen an hour after drinking milk.

L Berl, ki, TWochense,, 1888, p. 958, ? Quoted by Bosworth, Le.
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undue laxity of the parts about the glottis, which are thus likely to get sucked
in and over the glottis during inspiration.

The exact nature of the condition can only be determined by laryngoscopical
examination or by post-mortein eyidence.

Laryngoscopic examination in infants is a difficult matter, but by
pressing down the tongue with the finger or a spatula, and pulling it forward, Dr.
Sutherland ! was able to examine the larynx in six cases. When a good view
of the vocal cords could be obtained, they were seen to be normal and the
approximation accurate. The following is a description of what was found,
which is in exact accord with what was deseribed by Dr, Lees.

“The epiglottis was sharply folded upon itself, and the two lateral folds lay in
close approximation and sometimes in contact. The aryteno-epiglottic folds were
approximated so that the upper aperture of the larynx was reduced to a long
narrow slit. The folds bounding the aperture seemed quite flaccid, and flapped
to and fro on respiration. The inspiratory column of
air striking down on these folds drove them together,
and, on expiration, they again separated. In one case
in which there was a purring stridor the coarse vibra-
tions of the folds could be distinetly seen.”

Mr. Berry has recently had a case under his care in a fermale
child of 123 months old.

The mother noticed the croak at birth. It had continued
much the same, being, however, worse if the child had a eold.
The child had been under several doctors, and a severe operation
had been suggested, but the child appearing otherwise well, it was
declined hyggha parents. The interest lies in the laryngoscopic

Fig, 19. examination, which was ma.:ile by Mr. Berry, under chloroform.

; : The epiglottis was then found to be lying over the glottis laterally
Dmg;:;?. ﬂtﬂlfhﬂgtt:ﬁg? folded, 1ts sides being curled over so that the left overlapped the
scope. The epiglottis right, and instead of the normal nYenll:g of the glottis two small

I fﬂidﬂd and Jeaves openings only were seen, a small anterior chink and a larger
only the two spaces posterior opening. When the epiglottis was lifted with the finger
shaded dark, t-llrullgl; the iusljimtur}' croak ceased, and returned again as soon as the

which air l:ﬂ'l.lld Enter EI‘ligIDttlﬂ was l:l'l'f.lpllﬂd.
the larynx. Post-mortem evidence is hitherto scanty, for
2 these children do not often die, The condition after
death has been recorded now in three cases, by Lees* Refslund,” and Variot.*

Fig. 20. Fig. 21. Fig. 22.
Lees' case of infantile stri- Laryux of new-born child Refslund’s case of infantile stridor, child of
dor, child of one year; uring experiment, 24 months. Death from poneumonia,

death from diphtheria.
(Figures reprodiced by permission of Drs. Thomson and Turner.)

In all cases the cp;if_:,lut,ti:a was folded on itself in such a way as to leave but a
narrow chink through which the air could pass into the larynx. Thomson and
1 Sutherland and Lack, Lancet, 1897, Sept. 11.

¢ Path., Soc. Trans., xxxiv. 19. 3 Ainch. Med, Weeh., 1896, No, 48,
4 Journal de Clin, et de Thérapie infant., 1806, June 18, and 1808, June 9,
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PROGNOSIS IN GENERAL.—The prognosis differs so much in the
various forms of bronchitis that it is difficult to make any statement of general
value, either as regards risk to life or prospect of cure.

Bronchitis is most dangerous when it attacks the small tubes, but in all forms
age is the most important factor in prognosis, the risk to life being so much
greater at the extremes of life. Acute bronchitis is, of course, more dangerous
than chronie, but it offers greater prospect of cure.

Much will also turn upon the previous health and actual strength of the
patient, hence in the secondary forms the prognosis depends most upon the
nature of the primary disease, and upon the extent to which the strength has
been reduced by it.

‘When death occurs, if it be not due to some complication, it results either
from asphyxia, from asthenia, or from failure of the heart.

These points in prognosis will be further dealt with in counection with the
special forms of Bronchitis.

DIAGNOSIS IN GENERAL . —The physical signs are so characteristic
that the diagnosis of bronchitis is easy. But when the term bronchitis is used,
it implies that there is bronchitis only and nothing else, and there the difficulty
lies, for bronchitis is often secondary or the sign of some other affection, and
these other affections it is often by no means easy to exclude.

The conditions with which special forms of bronchitis are likely to be
confounded will be dealt with in their proper place, and the means of diagnosis
then considered. Perhaps the best point in diagnosis is this, that localised
bronchitis, ¢.e., bronchitis persistently localised in one part of the lung, is strong
presumptive evidence in favour of a local lesion there. Thus bronchitis limited
to the apex may be the earliest evidence of phthisis: when limited to one side
is explained by some unilateral lesion, e.g., widespread pleural adhesions or
interstitial change in the lungs; when present at both bases is probably
connected with hypostatic congestion, especially if associated with morbus
cordis,

Considering the close relation in which the heart stands to the lungs, a
careful examination of the heart should be made in all cases.

Even general bronchitis may be but an evidence of some more serious disease,
e.g., acute disseminated tuberculosis of the lung, but in this case the general
constitutional disturbance and the hectic character of the fever will suggest
the correct diagnosis, :

In a similar way in typhoid fever, where the abdominal symptoms are slight,
and the pulmonary symptoms pronounced, the diagnosis may be difficult. As a
matter of experience, typhoid fever, acute tuberculosis, and bronchitis are not
infrequently confounded for a time; and when the fever is high, the diagnosis
may be still further complicated by the possibility of pneumonia.

Speaking generally, the diagnosis of bronchitis is easy, and the chief difficulty
lies in determining whether the bronchitis is the primary and only affection, or
secondary, and a complication or consequence of some other disease. The best
way to avoid mistakes is to bear these possibilities of error in mind.

THE TREATMENT OF BRONCHITIS IN GENERAL.—The

general indications for treatment are clear:

1. To remove the causes which have excited or predisposed to the disease or
which maintain or aggravate it.

2. To remove, control, or modify the pathological processes which accompany
or directly follow the disease, and the symptoms which result from them.
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other parts of the body. On a large scale this is only possible by acting on two
organs, viz, the skin and the intestines, in which the system of vessels is large
enough to contain for the time almost the whole blood of the body.

The effect produced is, however, not due to the simple mechanical detention
of blood in the dilated vessels, for it has been shown that the dilatation of the
superficial vessels is attended by active contraction of the deep vessels, and that
this is a reflex phenomenon. The deep-seated contraction, moreover, bears, it
appears, a fairly definite relation in distribution and extent to the superficial
dilatation, being widespread where this is extensive, and limited where it is local,

and in the latter case the effect is most marked in those parts which bear a
direct anatomical relation to the surface acted on.

Derivatives acting on the skin belong with few exceptions to the class of
trritants or counter-irritants, and when applied more or less extensively to the
thorax are of great service in bronchitis,. What is required is an irritant strong
enough to produce well-marked and not too transient dilatation of the vessels of
the skin. Most of the remedies used belong to the group of rubefacients ; the
vesicants, ¢.e., the more violent irritants, which produce blistering, are too power-
ful, and are ravely used, though Stokes states that they do good in the later
or chronic stages of the disease.

Rubefacients,—One of the simplest and best is feaf. This may be applied either in the
form of hot, dry cloths, or of cloths wrung out in hot water, or as poultices, but as they all cool
rapidly and require to be constantly changed, they are usually combined with other rubefacients
such as mustard or turpentine. (A tablespoonful or two of mustard to a fairly large linseed
poultice is sufficient to prolong the stimulating action, and to make the poultice feel warm and
comfortable for some hours,) Poultices, if of any size, are now almost invariably made of linseed
meal, but, when small, may be of bread.

To make a poultice.—First lay out upon a flat surface, a board or table, the towel or
paper upon which the poultice is to be spread. Then into a basin of sufficient size, previousl
warmed, pour some boiling water enough for the whole poultice, and into it sprinkle the mea
slowly, stirring rapidly all the time, so that no lumps may form, until the right consistency has
been reached. Then spread it quickly out on the towel with a spatula (a large carving knife or
paper knife will do well), Sprinkle over the surface a few drops of oil to prevent the meal
sticking to the skin, and apply at once. If the patient is not quite ready, roll the poultice up
and place it before the fire or in the oven to keep it hot.

Mustard may be added in nnf' proportion. The common Caméﬂa.sm Sinapis consists
of equal parts of mustard and meal, but if made with the white powdered mustard it is ve
strong and often blisters. It should not be applied for more than twenty minutes. If a ain%u
sheet of thin paper be placed upon the surface, so that the meal is not in direct contact with the
skin, the poultice can be applied hotter, and will retain its heat longer, while its effect will not be
impaired. Mustard must always be used with caution in children, for they blister readily, and
a blister may leave a very troublesome sore ; and again in young women with tender skins, for
in them the application of a mustard leaf or strong poultice may leave behind it a pigment-stain
which may take months to disappear, If the ]‘mtmut be restless or suffer from orthopnoea, it is
often not easy to retain the poultice in place, When the patientis sitting up itis hest E.uppnr?ed
from the shoulder by a shoulder strap, or by bringing the poultice over it. A towel carried
round the chest and pinned in position is better than a bandage to keep the poultice in place, and
if supplied with shoulder straps is all that is wanted. . ) d

A YELI‘RG double or jacket poultice, it must be remembered, is of considerable weight (14 to 2
1bs. it may be), and is often more than patients seem able to bear, if they have much dyspncea.

The poultice may be replaced by spongiopiline or folded flannel, cut like a waisteoat, but
open at one side and at the shoulders, where it may be tied with strings, This may be wrung
out in hot water or hot mustard and water, or in a decoction of capsicum (%1 to 01}, but it is
better kept dry and sprinkled with some mbefacient preparation, as turpentine, spirits of
camphor, or the domestic spice tincture.) The camphor 1s & very pleasant preparation and not
so irritating as turpentine.

I Two ounces of unground ginger with one ounce each of cloves, cinnamon, and chillies are
placed in a bottle, and one pint of whisky added. After standing for some days, the supernatant
fuid may be poured off and is ready for use,
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Mere rapidity of breathing, contrary to what is the case in the adult, counts
for little in young children, for the respirations may be rapid quite early in the
disease when there is little dyspneea, and become less mpi& when the dyspnea
mcreases, Rapidity of breathing in the child may even be rather a good than
a bad sign, as indicating activity of the nervous system, for with increasing
cyanosis the sensibility of the nerve centres is diminished and the rate of
respiration falls,

Alarming symptoms may develop at any time, and often with but little
warning. In its most severe and acute form capillary bronchitis has been
described by the name of suffocative catarrh, i.e., of bronchitis with early signs of
suffocation, and some of these cases have terminated fatally within a few hours
from the commencement of the illness.

The evidences of impending suffocation are these— the flush on the face fades
and is succeeded by pallor ; the complexion becomes of an ashy leaden hue, and
the lips, nose, ears, and finger-nails blue ; the eyes lose their lustre and grow
heavy and dull ; the congh gradually diminishes in frequency and in power, and
is of no use for the purpose of expelling the secretion from the tubes, The rest-
lessness passes off, and the child lies in a drowsy apathetic condition, taking little
notice of what is going on around it ; the respiration becomes less rapid, less
deep and often irregular, a few hurried respirations being succeeded by a pause,
and in some cases well-marked Cheyne-Stokes breathing may develop ; the pulse
becomes more rapid, fluttering, running, and difficult to count, irregular and ill-
sustained. It gains in frequency and loses in power.

The dyspncea grows greater, but the efforts to overcome it less. Though the
internal temperature continue high, the skin may not feel hot, but be bathed in
a cold clammy sweat. The child becomes more and more drowsy and difficult to
rouse, until at last it passes into a comatose state and dies unconscious, the heart
continuing to beat, for some minutes it may be, after respiration has stopped.
Death is often preceded by convulsions.

The prognosis of capillary bronchitis is bad, and the younger the child the
worse it 1s. Under five years of age the mortality is high (¢7. fig. 30, p. 117).
Still, hope should be maintained to the last, for the most desperate cases some-
times recover. Alarming symptoms rarely last more than a few hours, or perhaps
a couple of days, but there is always the risk of their return.

Recovery is slow and frequently interrupted by relapses.

The duration in simple acute cases is about a fortnight (Fauvel, 5-8 days),
but cases are recorded in which death has oceurred within a few hours from the
commencement of the illness, Such a rapid ending is, however, rare in the
secondary form.

Diagnosis.—It is obvious from the description given that it is not easy, or
indeed in some cases possible, to distinguish clinically between capillary bronchitis
and broncho-pneumonia. Both affections result from the spreading of the
inflammation along the air-tubes, and in many cases both conditions no doubt
co-exist. Yet it is not necessary to go so far as some authors do and deny
the existence of capillary bronchitis as a disease, apart from broncho-
pneumonia. _ : oy

The existence of capillary bronchitis as a special form of disease is, in my
opinion, established conclusively by pathological as well as clinical evidence.

The difference of opinion is largely due to the fact that there arve two clinical
forms of broncho-pneumonia which are not clearly distinguished from one another,
the one secondary to bronchitis, the other not.
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with dyspneea, and after a violent paroxysm of coughing brings up one or more
casts, after which the symptoms subside, if they do not entirely disappear, until
the next attack ocours.

The casts are expectorated as fleshy pellets or masses which, on being floated
out, prove to consist of a stem with many minutely ramified branches. The
larger casts are generally tough and
yellowish-white in colour, but the smaller
may be soft and gelatinous. Though
usually solid they may contain a lumen
into which a small probe ean be inserted ;
even when there is a lumen it is usually
filled with muens and is not permeable to
the air. The stem and branches corre-
Hi]-l:llll.i with the I']E"r'jﬁi.l’il]l.'j of a bronchial
Lll]:lil'_. and 1t mMay be even il{l,—-'r-iibif‘_ to
diagnose, from the method of branching,
the place from which they come. Thus
casts from the lower lobe are longer than
those from the upper; while if the cast
come from the main bronchus it is more
stumpy, and more rapidly branching
when formed on the right side than on
the left. Upon the branches are some-
times found small pouches or protrusions,
which have been supposed to have their
origin in bronchiectatic cavities, but they
are more probably due to irregular dis-
tension of the east from within by mucus

Fig. 36. and air.
Photograph of a cast from a case of plastic The il]'ilt!u]]in_*_{ may be =0 fine as to
bronchitis (St. B. H. Museum, 16855). correspond with the terminal bronchi, or

even with the vesicles themselves.
On section the larger casts are often found to be formed of two or three
concentric ];L_j.'L‘I'F.

Microscopical examination shows them to be composed of a structureless substance through
which are scattered numerous white cells and occasionally a few ciliated cells, Fat-drops and
the Charcot-Leyden crystals have been deseribed, but are not common. Diligent search has been
made for specific germs, but so far nothing but ]|1‘.l1 refactive bacteria Ih:!.'l'L' been found.

Curschmann described peculiar spiral threads upon which he laid stress, but they have not
been found by other observers. They are certainly not constant, nor are they pathognomonie.
Chemically the casts consist of fibrin and }"i--[-:] the naual reactions. N 2

The ecasts are not, as Laennec and others have asserted, simply elots of l.'lJIi_:_:lE.':I.'ul.'ll bload,
:“irr'l'.|l'\:"'\: l'lE-III]llllli Are COMmimon l-1|rlI:|_E|‘| 1|!r-::| t:;ll' .-LI.J'|'|.:lI_‘|' of the CAST, but red blood cells are III'T..
found in their substance, as would be the ease if they were blood coagula., True |ll-'lu-ei_|'.|..=t.-' ol
the bronehi do occeur, but they differ in colour and are not minutely branched. One very interest-
ing instance of true i onchial blood cast came under my own observation, and is preserved in the

musenm of the College of Surgeons,’

In structure and composition the clots are identical with the membrane of
ordinary croupons 'lnihlurlml.[iu]l, and are no doubt ]:rwlumfri in the same way,
viz., by exudation from the blood, and not, as Kretscky supposed, by a peculiar
dege neration of the cells of the mucous membrane.?

Catalogue Prep., 34514, 2 [Wien, Med, Woch,, 1803, xxiii, 315.
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The fever is remittent in type, and may be associated with sweating and
loss of flesh, so as to raise the suspicion of phthisis, a suspicion only set at rest by
the course of the case. Sweating is, however, often the simple result of the
violent coughing, and the general health even in long-standing cases is frequently
well maintained,

Among the occasional accidents of the disease are mentioned epistaris,
probably the result of coughing, diarrhea and albuminuria. The last affection,
though recorded in several instances, is by no means common. It may, I think,
in most cases be referred to the dyspnoa. At any rate its occasional occur-
rence is of no value as indicating any relation between plastic bronchitis and
diphtheria.

The physical signs, in the absence of any pre-existent gross disease of the
chest, are very indefinite, often no more than those of the chronic catarrh
from which the patient suffers. They may be limited to the part of the
lung in which the east is formed ; thus, for instance, localised rhounchus, sibilus,
or even crepitation may be heard over the seat of disease. Diminution
or absence of the breath sounds may give evidence of local obstruction to
the tubes, or dulness to percussion, usually at the bases behind, indicate collapse
of the lung or even pneumonia,

FORMS OF THE DISEASE.—The disease consists of a paroxysm
of dyspoeea and cough, ending with the expectoration of casts. An attack
may consist of a single paroxysm only, but this is very rare. As a rule
it is made up of meany paroxysms recurring at irregular intervals. Both
paroxysms and attacks vary very greatly in severity and duration, but the
disease is especially liable to recur, though the intervals between two attacks
may be considerable, even many years.-

The cases are usually divided, according to the severity and duration of
the symptoms, into acufe and chronie. This distinetion, though convenient,
must not be pressed too far, for in the chronic the paroxysms are often as
severe as in the acute, while the duration of the acute is not rarely considerable.

The affection is essentially of a relapsing nature, and in the recent cases I
have collected I have not found it possible to make any sharp distinction between
the acute and chronie forms.

The acute attacks are characterised by greater severity, shorter duration,
and higher mortality. In one form the symptoms are so severe that death
ocenurs even before any casts have heen expectorated, and the diagnosis is
not made until the post-mortem examination. Such cases oceur chiefly in young
children, and the diagnosis is obviously very difficult to make from croup or
diphtheria, except by the fact that the larynx has remained free from membrane.
Even after death the diagnosis may still be doubtful, for the casts may be
namerous, and occupy all the bronchi and even the trachaza. This excessively
acute form is the rarvest of all. A few cases arve described by Fauvel,! and in all
five are mentioned by Lebert,? but none, so far as I am aware, have been recorded
distinct from croup or diphtheria during the last twenty years. :

Of the other forms of acute cases, Lebert collected seventeen imstances,
of which four were fatal—three from suffocation, among which was included the
memorable case of Fagge's, in which death was due to the impaction of the cast
formed on one side in the main bronchus of the other.

When death does not oceur, the case may either recover completely, or pass
gradually into the chronic form.

U Men, de la Soe. d'observ., i, 560. * Loe. cil.
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The lung tissue around the dilatation presents, as a rule, the lesions associated with chronic

bronchitis, viz., emphysema and partial collapse, but it may appear normal, or at other times be
somewhat fibrotic.

In its acute form this variety has been most frequently deseribed in children
who have died during brounchitis or whooping congh. The greater frequency in
children may be apparent only owing to the much higher mortality of bronchitis
in them, but it is also probably real, on account of the smaller resistance which
their bronchial tubes offer to disease.

It is also met with, though much more rarely in the adult, both with
bronchitis and with inflammatory lung changes.

In chronic cases where there is much fibroid induration, the cylindrical and
the sacenlar forms are often associated together in the same lung, and the
distinction between them becomes of little importance.

In some cases the bronchiectasis is very extensive and present in almost all
parts of the lung, so that the lung looks as if riddled with small cavities. These
cavities prove in most instances to be dilated bronchioles, and the condition has
accordingly been described as Bronchiolectasis. These cases are all very rare,
and so far as is known are met with only in young children.

i i is e rire show b appear-
Fig. 30.— Acute bronehiolectasis (Dr. Morley Fletcher). The figure shows the honeyeomb apj

= ance of the whole lung. This was due to small eavities, which proved to be dilated bron-

chioles. On the surface some of these cavities projected and looked like bulle. - There was

no evidence, even on careful microscopical examination, of tuberele or of broncho-pnenmonia.

( This figure is better viewed sideways. )

An excellent example of this condition is recorded by Dr, Morley Fletcher,! It was met with

in a child aged 3 years, who died of nmllt_,glhrmmlutls. T ks
1 instances of the same condition are recorded by Lr. s : :

}'.W ?Iﬂﬂ;hiiﬂ of 2 years of age, who died twelve days after an attack of diphtheria. fﬁnmll't
hard patches, somewhat pigmented, were disseminated through the lungs, the r:TItL:gHa 3:311::]{
occupied by a dilated bronehus, the walls of the affected bronchi were infiltrated with
cells, and the infiltration had extended to the adjacent inter-alveolar tissue.

1 Path. Soe. Trans., 1801, T 8. Thomas' Hosp. Rep., vol. xxii
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By the irregular contraction of the strands of fibrous tissue connected with it,
a saccular bronchiectasis may become extremely irregular in shape, and by being

Fig, 41.—Bronchiectasis in a fibroid lung, Some of the cavities are saccnlar,
some cylindrical, some quite irregular.

pinched in one place and pulled out in another, the walls may come to have a
trabecular appearance, but their structure proves them to be still only dilated

Fig, 42.—A specimen of saceular bronchiectasis, The whole lower lobe is converted into denes
fibrous tissue, in which almost the only trace of the lung left consists in the saccular pouches
formed by the dilated bronchi. (From the Royal College of Surgeons Museum, prep. 3361 B.)

( This and the preceding figure are best viewed sideways.)

bronchi (¢f. fig. 80). On the other hand, not a few saccular pouches prove
on microscopic examination to be no longer simple bronchiectases but chronic
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which become enlarged and pigmented. In the lung the pigment is most
abundant in the perivascular rather than the peribronchial lymphatics.

Fig. 4.

Section of a coal miner's lung, showing (1) the deposit of coal-dust round the bronehi and blood-
vessels as well as on the walls of the vesicles ; (2) general and considerable thickening of
the connective tissue of the lung, due to the formation of fibrous tissue,

The dust in the lymphatics acts as an irritant throughout, and excites pro-
liferative changes, which end in the production of dense connective tissune.

Fig. 44.

Bronchus from a coal-miner’s lung (Hamilion). a, base-
ment membrane ; &, inner fibrous coat ; ¢, pi mented
nodules, surrounding arteries ; d, pigmented lobular
septum ; ¢, empty mucus-gland.

In the early stage the lung
presents on section numerous
firm dark nodules, some min-
ute, others as large as a pea,
bean, or cherry, the parts
between appearing normal.

The nodules consist of
dense connective tissue,
arranged in curiously con-
centric laminge, densest and
firmest in the centre. On
the outside of the nodule the
vesicles are but little altered,
except that they contain the
pigmented dust-cells. A little
deeper the alveolar walls grow
fibrous and contract, the pig-
mented cells thus becoming
enclosed in an irregular mesh-
work. As this meshwork con-
tracts the cells disappear, and
the pigment only remains,
which in the centre of the
nodule is scattered diffusely
in very fine granules, and is
thus less apparent there than
at the periphery.

Where the nodules are
discrete the alveoli between

them remain unaltered. Where they are close together the intervening alveolar
tissue becomes involved also, and thus larger nodules or masses are formed.






196 DISEASES OF THE ORGANS OF RESPIRATION. [Sec. 29.

be extreme. This is often spoken of loosely as asthma, but true spasmodic
asthma is by no means common, :

The physmql signs are at first only those of chronic bronchitis and emphy-
sema, ‘uut+ when induration has oceurred and the lungs have shrunk, they will be
those of cirrhosis of the lung.  If the induration be massive, as it often is, especially
at the apex, that part will be dull to percussion, and, when the tubes dilate, the
signs of a cavity may be obtained. In the end, if phthisis develop, the case will
present the ordinary signs and symptoms of that disease, Many affections often
described as complications, e.g., putrid bronchitis, gangrene, hemoptysis, and
others, are not connected with dust inhalation except as being the results of the
diseases excited by it, and do not call for consideration.

Fig. 46,
Section of a nodule from the same lung, showing the concentric lamination and convolution of

the connective tissue bundles and its composite nature. The pigment at the periphery is
well marked ; here it is contained in cells. The ual l:liaa.ﬁlpem'nnqa of the patches of

pigment and the dissemination of the pigment throughout the nodule in fine granules as

the central parts are approached are indicated.

The sequence of changes in the lungs are (1) chronic bronchitis ; (2) chronie
induration, loeal or general, with more or less of bronchiectasis; and (3) lastly,
excavation and phthisis, each disease yielding its own signs and symptoms, More-
over, just as the victims of dust inhalation are liable to become phthisical, so”are
they also exposed to greater risk than others of acute pneumonia, the mortality
from which affection is also in these cases much above the average.

As the children of the labouring classes often follow their parents’ occupations,
inherited predisposition comes into play, and when to this is added the weakness
of constitution engendered by hard living and the want of sufficient food, and by
the bad habits, especially in respect of drink, in which these classes so largely
indulge, the high mortality and the short duration of life among them are fully
explained.
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The process commences by a gradual thinning and atrophy of the alveolar
septa. A small hole forms in the septum and gradually enlarges, the capillaries
round it become narrowed and ultimately break, but without h@morrhage, and
thus two or more neighbouring alveoli open into each other. The same atrophy
involves the walls of the infundibula, and in this way the larger bulle are
formed.

The cells lining the alveoli seem to be passive throughout, and although
they may be fatty or granular, still this is a secondary and not a constant or
primary change.

The atrophy is often said to be preceded by dilatation of the alveoli. _This
may be so, but it is incapable of proof. Even if proved, it would not follow that
the atrophy was the result of the dilatation ; for the dilatation would be the
natural consequence of
the loss of elasticity which
would necessarily precede
the grave anatomical
change manifested in the
atrophy.

These changes in em-
physema are not general
or uniformly distributed
throngh the lung. On
the contrary, they are
always more marked in
certain parts, those most
frequently and  most
markedly affected being
the apex, the anterior
marging, the roots, and

often also the edges of Fig. 47.

_tl"f lower 1”11‘5'5-'5'_: and it Photograph from a dried specimen of extreme emphysema (St,
is in these positions that Barthol, Hosp. Mus., 1689) showing the big bulle and
the bulle are most fre- spaces in the lung, Both lungs were in the same con-
quent and: of tha 1:11'g{r:-3[ dition. It is dificult to understand how such extreme

: changes were so long compatible with life,
BlEg. 7

A case is described by Eppinger in which bladders as large as oranges were found throughout
the whole lung, and another by Fraentzel,! where the lung formed a single large sac with
dissepiments, but it may be questioned whether the last case ‘at any rate was one of ordinary
emphyzema at all.

Results of the atrophic changes.—The atrophy of the septa and in-
fundibula is attended, of course, with great destruction of the capillaries and
small blood-vessels. The circulation is profoundly altered, and short circuits are
formed through the anastomotic channels, which normally exist and are now
greatly developed, between the pulmonary arteries and veins and the bronchial
veins. With this altered circulation may be connected the congestion of the
:tarunchi and the lesions of chronie bronchitis, which are almost invariably present
in uc_lvmlwr.l emphysema. The obstruction of the circulation thus produced leads
to distension of the pulmonary artery, the coats of which are usually thickened
and affected with atheromatous change, while the increased tension in the
pulmonary artery is met by hypertrophy of the right ventricle and auricle. As
the disease progresses the time comes when the compensation of the right side

1 D, med. Woeh., 1885, No. 11,
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of the heart ceases to be adequate and dilatation oceurs. As soon as the right
side fails, venous congestion with its ordinary results develops. These are
evident postanortem in the distended veins, the congested liver and kidneys, and
in the presence of ascites and general dropsy. The coronary circulation being
affected by the venous congestion like the rest of the veins, the nutrition of the
left ventricle and auricle suffers, and so the whole heart becomes dilated, often
to an enormous extent. In these secondary changes there is nothing peculiar to
emphysema, for they arve all equally present in any other affection in which the
right heart becomes unable to do the work required of it, as for instance in
mitral disease.

With the exception
T AT i of the lesions of chronic
bronchitis, which are
almost constant, emphy-
sema has no associated
pathology. The pleura
in most cases is affected
but little, if at all
Bronchiectasis is rarely
met with, and when
present is to be attri-
buted to the bronchitis.

Theories. — The
vacuolation or rare-
faction of the lung, as
the dilatation of the air-
vesicles may be called,
and the atrophy of the
septa being the essential
conditions of emphy-
sema, it is important to
determine the relation
in  which these two
changes stand to each
other. On this question
opinions have been and
are greatly divided, the
one school maintaining
that the atrophy is the

Fig. 48.
Photograph from a section of the upper lobe and part of the lower simple mechanical result

from a case of moderate emphysema. The vacuolation is most i
extensive in the upper lobe, but affects all parts shown in the of the stretching to

section.  Both lungs were in the same condition. whiFh the alveoli are

subject ; the other, that

the atrophy is the primary change, and the dilatation the consequence of it.
These two theories are called the mechanizal and the nutritive respectively.

The mechanical theory implies that the dilatation of the vesicles is the
necessary antecedent of atrophy and the cause of it. It assumes that the vicarious
or transient emphysema and the ordinary or true emphysema are but different
stages of the same process, an assumption which cannot be accepted without
clear proof, : : : P e

Granting for the sake of argument that over-distension of tl_ne vesicles might
be the cause of atrophy of the septa, the distension required might be produced
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The symptoms thus fall into three groups, which are sometimes spoken of
as the three stages of the disease.

1. Those of respiratory difficulty. ; ;

9. Those of circulation obstruction, resulting in hypertrophy of the right

gide of the heart. |

3. Those of defective compensation and heart failure, :

The most striking feature in emphysema, especially in the later stages, 1s
the amount of eyanosis which develops, and which is hardly met with to the same
degree in any other chronic affection, unless it be in some forms of congenital
morbus cordis,

Physical Signs.—In a wellmarked case the patient has an anxious,
careworn, suffering look, a bloated dusky face with dilated veins upon the cheeks
and beneath the conjunctiva,
thick lips and nostrils and
prominent glassy eyes. The
back is round, the shoulders
high, and the neck short and
thick. The chest 1s held
stiffly and the head thrown
rather forward.

The general nutrition is
for some time well preserved,
and the patient may even be
fat. In the later stages the
nutrition suffers and the
patient becomes thin and
emaciated, and there is then
a marked contrast between
the thick neck and rounded
chest and the wasted legs and
lower parts of the body.

According to Lebert, in not
more than 30 per cent. is wasting
a prominent feature of emphysema,
and then only at the last,

Examination of the
Chest, — Inspection. — The
chest is gencrally expanded,
and occupies an almost fixed
position of deep inspiration,
the shoulders are round, the
sternum prominent, especially
in the upper part, the ribs
straightened and the inter-

costal spaces widened, the Fig. 49.

upper part of the abdomen TFhotograph of a ]]:-'.i._iiunt with well-marked emphysema,
constricted and pinched in, so showing the high shoulders, rounded chest, and
as to pive th o jf & prominent sternum, The thorax gave an almost eir-
s give the appearance of a cular tracing, and the form of the chest was typically

barrel-shaped.

A girdle of dilated veins is
often seen following the curve of the costal arch, but about an inch or so above
it. It corresponds with the insertion of the d laphragm and abdominal muscles,
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The rate of respiration is usually not imr|'u:l.~,1,=d_:11 :1]'1 or not u*,u_t‘.u: it :_11:13,'
even be reduced owing to the prolongation of expiration, but the type 1s changed,
for the breathing is short and jerky, consisting of a short, sudden, laboured
inspiration followed by an equally sudden collapse or z'm'mi of the chest on t_ht.‘
commencement of L‘xpil".ktitm, ending in what =seems to be a pause, 1|.Il.1'l]l'___{ which
the expiration slowly completes itself,

These changes are well shown on stethographic tracings. In health inspiration i?:ﬁ.--.l.n-.-wi.ljt'.,
shortar than |,-:.;111':-;1T.En]|, the curve 1s hltl-l;l'..'l ancl 1'-:-_-;11.'E|_|', ~.-.|.1-'v‘ '_L]'.:ﬂ Lie u.«'-.-r'l'.-!.zl!g ":.“:-I.r'.l.l;l.-nl
sponding with inspiration is steeper than the descending limb, which corresponds with expiration,
In emphysema, on the other hand, the inspiratory limb 1s shorter, :l.::-l 5o steep as to ]_n-*
nearly vertical, as is also the first part of the expiratory limb, and the duration of these two
[lii.."I:- :.--:_-:--ll'.-el i5 ':|;|1'-l’._'-.' s |==v!|_-_{ as that of :Ir'il.![ll_'n' il|-|liI-Lfl=:1: alomne, The FEmaining part of the

' ¥ a ol - 3
expiratory limb is irregular, oscillatory and lengthened.

Fi:'. il-ll.

Pneumatograms. I Normal. II. In Emphysema. @, inspiration ; b, apex of curve ; ¢, expira-
tion. The small elevations are due to the cardiac impulse. (Landois and Stirling.)

The loss of elasticity in the lung affects the movements of the diaphragm as
much as it does those of the ribs, for on expiration the diaphragm is not properly
arched, and therefore contracts at a great disadvantage. Itsdefective action is
probably after a time attended with an actual loss of contractile power, which may
perhaps in the end amount almost to actual paralysis, Atany rate the diaphragm
15 sometimes found completely relaxed ; it may even become, it is said, convex to-
wards the abdomen, and as the muscle is assumed to be still active, its contraction
then would make it a muscle of expiration, and produce what has been ealled the
“typus inversus” of respiration. The inspiratory recession of the epigastrium
which has been deseribed in emphysema has been referred to this cause, but I
should be more inelined to regard it as the result of paresis or paralysis of the
diaphragm than to its inverted action.

14
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The loss of elasticity and resistance in the lung shows itself also in the
bulging of the supra-clavicular fossee, and even sometimes of the intercostal spaces
on expiration and their recession on inspiration.

Palpation yields but little additional information. The wvoeal vibrations
may be diminished somewhat, but are often unchanged, The apex of the heart
is generally not to be felt, but pulsation in the epigastrinum and in the veins of
the neck may in the later stages be felt as well as seen.

FPercussion.—The most important evidence of emphysema is obtained by
percussion, for by it the increase in the size of the lungs is ascertained, and that,
too, when the characteristic change in the shape of the thorax is not present. The
two cardinal signs are the absence of the cardiac dulness, and the displacement
of the liver ; to these may be added the general hyper-resonance of the whole
thorax, and also, though to a less degree, of the supra-clavicular spaces.

The cardiac dulness is generally completely absent, but on deep percussion
over the precordium a difference may be sometimes detected, the note being less
resonant than elsewhere, though not dull.

The diaphragm stands low, and so, of course, do the abdominal viscera in
relation with it, viz., the liver on the right side and the stomach and spleen on

the left. The position of the stomach and
L spleen in emphysema cannot usually be
made out by percussion, on account of the

R hyper-resonance of the chest.

The upper border of the liver is found
in the nipple line at the Tth rib, or in
the Tth space, but rarely lower than this
even in the most extreme cases. This
is a point which serves to distinguish
emphysema from pneumothorax of the
richt side, a lesion which the hyper-
resonance might suggest, for in pneumo-
thorax the resonance extends as far as
the costal arch.

Auscultation —Owing to the feeble
current of air in and out of the lung,
the respiratory murmur is greatly dimin-
ished. Expiration is usually inaudible.

. At any rate it cannot be heard unless

Fig. 52, bronchitis is present. When audible it

Diagram showing the percussion bound- s prolonged, and may be even three or
aries in a case of emphysema, The four times longer than inspiration.

upper border of the liver stands at . R .
t mI level of the sixth rib on the right A PE“'fhm' crepitation of a Ff;ack]";g
nipple-line — the cardiac dulness is  OF erumpling character, as of staff parch-

absent. ment, is sometimes present, chiefly with
inspiration, and especially at the apex,
about the nature of which there is much difference of _-:-pininn. IL_ has been
referred to irregular expansion of the lung, to the rubbing of the air-bladders
against the costal pleura, or to actual pleurisy. It is certainly often heard when
there is no pleurisy, and the first explanation seems the most probable, The
 riles crepitants 4 grosses bulle” of Laennec, is, I believe, due to secretion in
the tubes. ol J : :
Bronchitis when present, as it so often is, yields the usual physical igns in
addition, viz., thonchus, sibilus and crepitation. It, of course, greatly intensifies

the symptoms.
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common that they would now and then in the ordinary course of events be acci-
dentally associated, but there is no means of judging whether this occurs more
or less frequently than it naturally should.

I think it may truly be said that emphysema does not inecrease the liability
to croupous pneumonia, and that it cannot be proved to diminish it.

Morbus cordis—The same is true of morbus cordis, viz., that it does not
in any way affect the liability to emphysema, but the question may be fairly
raised whether emphysema can be the cause of morbus cordis. In one sense,
of course, it can and often is, for emphysema naturally ends in cardiac failure,
and this may end in valvular incompetence, though not with the frequency that
is often stated. If it be true that emphysema tends to cause atheroma of the
vessels, the valves may become involved also, but except in this remote and
im:lirect way emphysema does not appear to lead to organic disease of the
1eart.

Diagnosis.—The combination of the three cardinal signs—dyspnoea,
bilateral increase in size of the lungs, and cyanosis—is sufficient to distinguish
emphysema from all other diseases.

Of these the increase in size of the lungs is the most constant and reliable.
The slighter degrees of dyspneea and cyanosis may have many other causes, but
in the later stages the dyspncea is fairly characteristie, and the cyanosis is too
deep to be confused with any other affection except that due to congenital
morbus cordis.

The only other condition in which bilateral increase in size of the lungs is
met with is in athletes, especially during training ; but the free respiratory move-
ments and the increase rather than diminution in functional power prove this
condition to be a hypertrophy and not an atrophy. ]

Dyspneea, and cyanosis too, might be associated with temporary distension
of the lung, as, for instance, in asthma or acute bronchitis, but the course of the
case would make its nature clear.

True emphysema affecting one lung only is unknown, If it were not so the
hyper-resonance and distension of the side might suggest pneumothorax ; but
then the diagnosis would be given by the extension of the resonance to the
costal arch and the displacement of the heart to the opposite side. :

Forms of Emphysema.—Four kinds of emphysema are sometimes
deseribed. They would be better called four clinical stages of the disease.

1. Emphysema without complications and with little dyspneea or distress,

i.e., early or slight emphysema. bl

2, Emphysema with transient attacks of severe dyspneea and cyinosis, i.c.,

in most cases emphysema complicated with intercurrent bronchitis.

3. Emphysema with constant dyspnoa and cyanosis, ., advanced

emphysema.

4. Emphysema with cardiac failure. _

Prognosis.—True emphysema is an mcuru.}:le disease, Eﬂr no treatment can
bring back the lung tissue which has atrophied. i The disease may prnbn,i:_iljr
become stationary, and that too for long periods of time, but, as a rule, it steadily
progresses, and though the rapidity with which the different stages follow one
another varies much in different cases, still on the whole the affection is of long
duration. ¥

The prognosis therefore as regards complete cure 1s hopeless, and, as regards
duration of life, varies, but as a rule the life is shortened by many years, for
patients with emphysema rarely live to old age. The apparent preval‘ence of
emphysema between the ages of 30 to 50 shown by statistics, chiefly drawn fgu;n
hospital practice, is explained by the fact that the symptoms become marked in
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3l. SENILE EMPHYSEMA — SMALL-LUNGED
EMPHYSEMA—-SENILE ATROPHY OF THE
LUNG—ATROPHOUS EMPHYSEMA.

Although cavities are found in senile emphysema similar to those of ordinary
emphysema, and produced in the same way by the opening into each other of
neighbouring alveoli, still senile emphysema differs essentially from ordinary
emphysema in the size of the lungs, which is greatly reduced below the normal
instead of being increased. This diminution in size takes place in all directions,
s0 that the thorax is contracted, the heart uncovered and the diaphragm raised.

As in ordinary emphysema, the vacuolation of the lung is most marked at the
apex and edges, and the lung on section is dry and bloodless, On the other
hand, the trabecul® of the lung are frequently a good deal thickened and the
tissue much pigmented. The bronchi are thinned and wasted, and often
eylindrically dilated. These are changes like those which result from chronie
bronchitis, and may probably in some cases be referred to that affection,

The right side of the heart is not hypertrophied or dilated ; on the contrary,
the whole organ is small and in the condition of brown atrophy.

The changes in the lung are associated with contraction changes in the
thorax, which is shrunken in all directions, and presents the typical form of
chest in the wasted old man. The back is rounded, probably from the atrophy
of the intervertebral discs, the shoulders are thrown forward, the ribs have lost
their curve, are flattened and sink downwards, so that the lower ones may almost
reach the iliac crest. The sternum may appear prominent, but it is the flattening
of the ribs that makes it seem so. The
eyrtometer tracing approaches the circular,
as in ordinary emphysema, but for a different
reason. In that affection both diameters
are increased, but the antero-posterior
most ; while in senile emphysema both
diameters are decreased, but the transverse
most. [t is to the flattening of the upper
parts that the falling of the shoulders
forward is due.

The intercostal spaces are narrowed and
flattened, and the loss of elasticity in the
lung may show itself in the upper spaces in
front as well as in the supra-clavieular fossa
by the bulging on expiration and the re-
cession on inspiration. The movements of
the thorax on respiration are generally
defective, for the chest moves as a whole

Fig, b3.
I_ﬂiﬂg‘[‘;l“] ghowing the boundaries of the i . 3 = : 1[ 1 ff
o with but little expansion; still the effect

lungs in a case of senile emphysema | R ST
{hilﬁmul siktriatica. of t]..!_ hj..lgﬁ}, involves both inspiration and expiration,

The white dotted line shows the and is not, as in ordinary empbysema,
normal boundaries, chiefly expiratory.

Percussion demonstrates the great
diminution in the size of the lungs, for the cardiac dulness is increased in all
directions and especially upwards, the apex remaining in the normal place, the
liver dulness commences at the fourth rib or space in the right nipple line on
the left side, and the stomach resonance rises high into the thorax.






220 DISEASES OF THE ORGANS OF RESPIRATION. [Sec. 32,

32. HYPERTROPHY OF THE LUNG — COM.
PLEMENTARY, COMPENSATORY, OR VI-
CARIOUS EMPHYSEMA -RELAXED LUNG
—PARALYSIS OF THE LUNG.

There are, no doubt, persons with large lungs as there are with large hands
or feet. DBut by the term hypertrophy is not meant an increase in size which
is a departure from the general average for the race, i.e, a physiological varia-
tion, but one which is an abnormality for the particular individual, which has
developed in that individual and was not always present in him, #.e., it is a
pathological condition. To be a true and not a spurious hypertrophy the increase
in size must be unattended by any structural change in the organ, and must be
accompanied with an increase in functional power.

In this sense we are familiar with hypertrophy of one lung in those cases in
which the other has hecome shrunken and useless, a change which is strictly
analogous to the hypertrophy of one kidney which takes place when the other is
destroyed.

What occurs in one whole lung occurs doubtless also in parts of one or both
lungs in order to compensate for local disease in other parts of them. This
condition, whether unilateral or partial, is commonly described as comple-
mentary or compensatory emphysema, but it would be more correctly called
hypertrophy.

Whether there is such a thing as general hypertrophy of the whole of both
lungs is open to question. I believe it does occur, and that it is met with in
those persons who have to use their lungs excessively, either habitually or from
time to time. I have seen what I regard as this condition in athletes and in
persons in training ; the lungs in them were increased in size, the cardiac dulness
covered up, and the diaphragm standing low, yet the respiratory movements
were unusually free and the respiratory capacity and power greatly increased.
There is an analogy for this in the hypertrophy which takes place under similar
cireumstances in the heart.

Such hypertrophy, interesting as it is, is a simple physiological adaptation of
the lungs to the increased demands made upon them, and not being a morbid
pathological condition requires no further consideration here,

UNILATERAL OR COMPLEMENTARY HYPERTROPHY
OF THE LUNG.—This cccurs when the opposite lung is contracted or
shrunken, either as the result of disease in itself, as, for instance, of chronic
tubercular excavation or fibroid induration, or in consequence of chronie pleurisy.
In these cases the hypertrophied lung may increase even to nearly twice its
normal size. On section no marked change from the normal is to be seen.
The vesicles may possibly be a little larger than usual, but this is often hard to
say, so that there must be considerable numerical as well as physiological hyper-
trophy. There is at any rate no true emphysema at all, for the vesicles do not
open into each other and the functional power is increased ; indeed the compensa-
tion may be so complete that there may be but little or no shortness of breath.
In one instance of this kind the patient, a young man, was a first-rate short
distance runner and the winner of many prizes.

Usually in such cases there is contraction in the diseased side, so that some
deformity or want of symmetry is apparent in the thorax, but the hypertrophy
may be so considerable as to completely make up for the contraction and






222 DISEASES OF THE ORGANS OF RESPIRATION. [Sec. 32.

but the vesicles here again are not much distended, there is no vacuolation of
the lung, and the funetional power is increased.

Hyper-distension of the lung,—From this local hypertrophy must be
distinguished—at any rate theoretically, for the clinical distinction during life is
often impossible—those conditions in which the vesicles are simply over-distended,
In the great majority of cases this is a transient state, and depends upon the
transient collapse of some neighbouring part such as so frequently oceurs in the
course of bronchitis in children. It passes off quickly as soon as the collapse
upon which it depended has been obviated,

In the transient form, as well as in some of the more persistent forms, the
increase in size of the parts is due to simple hyper-distension, and in neither
are the changes characteristic of true emphysema found, so that to avoid con-
fusion these conditions would be much better described as complementary,
compensatory, or vicarious hyper-distension rather than emphysema. (German
Aufblahung. Volumen pulmonum auectum.)

The mechanism of its production is no doubt chiefly inspiratory, i.c., as the
parts collapse the air inspired forces the parts around to dilate until the contrac-
tion is compensated. This collateral distension would obviously be greatly aided
by expiratory efforts such as coughing. It is most marked and most common in
children in connection with bronchitis and whooping cough, and often leads to
marked prominence of the upper parts of the chest.

In the partial form of vicarious emphysema the hyper-resonance on percussion
is the only sign by which it can be recognised. This is often sufficient to mask
entirely the signs of the collapse which has caused it, so that the diagnosis of the
collapse has to be made, not by positive physical signs, but indirectly and by
inference from the hyper-resonance due to the vicarious emphysema.

The hyper-distension is sometimes general, and involves the whole of both
lungs. It is then caused by violent coughing, or by some obstruction to the
exit of air. Accordingly, it is met with in whooping cough, and occasionally
with foreign bodies in the trachea or larynx. A similar transient condition is
met with in spasmodic asthma, and must be distinguished from true emphysema,
which is also frequently associated with that affection in its later stages, in some
instances undoubtedly following the asthma and caused by it, but in others pre-
ceding and exciting it.

Such general hyper-distension is easily made out by the displacement of
boundaries, like that of true emphysema, except that it is transient ; the cardiac
dulness is absent, the diaphragm low, and the hyper-resonance well marked.

RELAXED LUNG.—There remain finally for consideration those cases
which resemble the last in the hyper-resonance to percussion, but differ from
them all in the fact that the hyper-resonant parts are not inereased but diminished
in size. The common instances of this are met with in pneumonia or pleuritic
effusion, or under similar conditions. Here the lungs have lost their tone or
tension, and yield a note on percussion like that obtained from them after
removal from the body. o A

In pleuritic effusion this relaxation is no doubt mechanical, and it is met with
also when the diaphragm is pushed up into the thorax by ascites, an abdominal
tumour, or distension of the bowels. In pneamonia a different explanation
must be sought for, and is to be found, I believe, in the altered nutrition resulting
from the adjacent inflammation. )

This peculiarity of percussion is often extremely well marked and easily
recognised. It is known as skodaic resonance. In the case of pneumonia it may
be so well marked in front as to enable the consolidation behind to be correctly
diagnosed, when it is impossible, on account of the patient’s state, to examine the
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In the infant a careful study of this question has r 1
the same individual 1.'uJ'J'ut.iuu!;"r in his ?:x|mr'ltneuts,bclf::t"::tggIlr.?:i'lr.l'ﬁ; %}1[:5.2!?:3&5:;1‘]&1'}! ::Iﬂbsier:iﬂ
lungs of the infant humt. was 20 mm. of mercury (a little less than 1 inch), and thel}fill 1:
80 mm. of mercury (=3 inches), while it :r::quirn-:i’ from 30 to 100 mm. of mercury to hum!t; ﬁ&
pleura.  Again, while 20 mm. of mercury presswre were sufficient to burst the Iljlrmg out of t]::
h-o-d{, 30 mm. were necessary with
- the lungs in sity and the front of
the chest open, and from 80 to 100
with the chest intact.
When rupture of the lung has
once occurred, and air made its
way into the interstitial lesion or

beneath the 1|'-Ieura, it spreads
under a much lower pressure, e.g.,
10 mm,

_The trachea and bronchi re-
quire very much higher pressure
to rurture them, e.g., 100-150
mm. Hg.

Interstitial emphysema
cannot be diagnosed during
life, at any rate with cer-
tainty, until the air has
reached the neck and be-
come subcutaneous.

Subeutaneous emphy-
sema of the neck has, how-
ever, many other causes be-
sides rupture of the lung.
Most frequently it arises as
the result of rupture, either
from disease or injury of the
large air tubes or of the aso-
phagus. In another group
of cases it follows trache-
otomy, especially when arti-
ficial respiration has been
performed and the same
effect has been produced
experimentally.

In these cases® the air

Fig. 55.
Interstitisleemphysema in the lung of an infant aged 9}
months, who died of whooping-cough, Large bubbles

are seen beneath the pleura, and the course of the
main superficial lymphaties running towards the root
of the lung is marked out by them. (Photograph from a
preparation in the 8t. Bartholomew’s Huur.p:i,'a.tlI Musenm
1693.)

follows the reverse direction,
viz., from above downwards.
It may spread widely over
the neck and body, and also

reach the mediastinum and
root of the lung, and there lead to rupture of the pleura and pneumothorax.

Interstitial emphysema is a very rare affection at all times, and in the adult
even rarer than in the child. In each it is most likely to occur where violent
expiratory efforts have been made, and it is usually referred to them.

In the adult no expiratory efforts probably exceed those of the second stage
of labour, and accordingly parturition is given as one of the commonest causes of
the condition ; yet, as a matter of fact, it is above all things rare.

! Artif. Resp. in Stillborn Children, 1887.
* Champneys, loc. cit. Wilks and Moxon, Pathol., 2nd ed., 1875, p. 308. Augel Money,
Med, Chir, Trans., lxvii. 101. For other refer. ¢f. Wilson Fox, Lungs, p. 183.
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at the auterior edges and in the left lower lobe; with rickets in the lower parts
because of the flaccidity of the ribs; with curvature of the spine, posteriorly in
angular and postero-laterally in lateral curvature; and similarly with other
deformities of the thorax., When with distension of the abdomen the diaphragm
is thrust up into the thorax, as, for example, with ascites, tympanites or abdominal
tumour, it is, again, the lower parts that become collapsed. With intrathoracic
tumours the parts collapsed vary with the seat of the tumour ; but such tumours,
especially whenseated in the mediastinum, usually lead to more thansimplecollapse,
and by compression of the air tubes and blood-vessels produce a mixed condition
of collapse, cedema, inflammmation and degeneration. 2

In all cases alike, though the change in the lungs is most marked in the
immediate neighbourhood of the exciting cause, the tension of the lung is affected
throughout, so that the parts at a distance lose tone to some extent ; this loss of
tone gives rise to the hyper-resonant note on percussion which is characteristic of
relaxed lung, and in cases of large effusion this relaxation may be evident, even
on the opposite side.

One of the best instanees of cracked-pot sound I have ever met with oceurred in a man with
a healthy but relaxed and partly collapsed lung, lying over a dilated and hypertrophied heart.

For a time the collapsed parts may be easily blown up post-mortem, or if the
cause of the compression be removed, will spontaneously recover, but after a time
changes may take place in the lung or in the pleura, or in both, which fix the
lung permanently in the collapsed position and render re-expansion impossible.
The rest of the lung then dilates to compensate, and if healthy, undergoes
complementary hypertrophy. Such changes, however, do not necessarily oceur,
even when the lungs have been collapsed for long periods. In speaking of
pleuritic effusion and pneumothorax, instances will be given in which one lung
had been completely collapsed for months, in two cases for as long as eighteen
months, and yet on removal of the fluid expanded at once and completely.

The symptoms, treatment, and prognosis of compression-atelectasis
depend upon the causes which produce it. If the canse be removable and too
long time has not elapsed, the collapse will restore itself, and the affected parts
biecome active again.

The gravity and urgency of the symptoms depend chiefly upon the rate at
which the collapse develops ; if, as in pneumothorax, its development has been
sudden, the symptoms will be urgent, but if gradual, as in slowly-increasing
effusions, the symptoms may be very slight, inasmuch as time has been given to
the lungs to accommodate themselves to the gradually altering conditions.

OBSTRUCTION-ATELECTASIS.—In this form the collapse is due
to the fact that the air tubes are obstructed, so that the air cannot enter as
freely as it ghould. e .

When a bronchus is completely obstructed, the air disappears and the vesicles
collapse. i

As to the way in which the disappearance of the air is brought about, opinions have been
divided. For a long time Gairdner’s hall-valve theory was accepted, by which it was held that
the removal of the air was mechanical, the obstruction acting as a valve, permitting the exit of
air on expiration and pm'mntiniita entrance on inspiration. This view, which was, a priori,
improbable, was disproved by ichtheim's ! experiment, in which the possibility of any valve
action was excluded ‘by the use of laminaria plugs, by which the occlusion of the tubes was made
complete. It was thus proved that the air was removed by absorption. Lichtheim also showed
that the gases which compose the air are removed, as was to be expected, at different rates, the
oxygen most and the nitrogen least rapidly., One difficulty, however, presented itself : absorp-

1 Arch. f. exp. Pathol,, 1879, p. 62,
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Though obstruction-collapse may occur in any part of the lung, wherever
an air-tube happens to be obstructed, still the common seat of the lesion is
the lower lobes. This is due to two facts, viz., that the common cause is
bronchitis, and that the secretion which causes the obstruction gravitates to the
lowest parts. But even when the obstruction is in the trachea or larger bronchi,
as in croup, the collapse chiefly occurs in the lower part. The reason is that the
lower parts of the chest are the most pliant and movable, and therefore most
easily sucked in ; but even in these cases the collapse does not affect the lower
parts of the lungs uniformly, but certain parts especially, viz.,, the margins all
round, for with marked inspiratory recession it is these parts which are the most
compressed between the thoracic walls and the viscera beneath the diaphragm,
chiefly, of course, the liver on the right side.

In little children, no doubt, the feeble muscular development plays its part
in the mechanism of collapse ; but this has not really, I think, the importance
which is often attached to it, for however strong the respiratory muscles might
be, they could not act to full advantage if their attachment lacked rigidity, as
the thoracic walls do in little children.

If the thoracic walls be rigid, as in the adult, I fail to see how mere
inspiratory deficiency can cause collapse. It may lead to defective expan-
sion of the chest, but of itself it cannot lead to collapse. The thoracic walls
are kept in the mean position between inspiration and expiration by the
action of mutually opposing forces, and the respiratory movements depend
upon the alternate action of these forces. The forces which expand the chest
are muscular, and if the inspiratory muscles are weak or paralysed, not only
will the respiratory movements be defective, but some contraction of the side
will occur, although not of itself sufficient to cause collapse as it is ordinarily
understood.

If, however, the diaphragm be paralysed, collapse of the lower parts of the
lungs will necessarily follow, not so much because the diaphragm does not act,
as because it ceases to offer its normal resistance to the abdominal muscles, the
unopposed action of which would then force the diaphragm up and cause collapse
of the parts in relation with it by compression, in the same way that abdominal
distension does.

Long-standing obstruction to the air passages, or its frequent recurrence
during childhood, 7., at the time when the ribs are soft, is the explanation of
the common chest deformities, viz., Harrison's furrow and the various forms of
pigeon breast. These may occur with obstruction in the nasopharynx, e.g., with
large tonsils and adenoids, but they more frequently develop in rickety children,
who, besides having bones which are abnormally soft, are specially subject to
recurrent bronchitis. :

1. In Children.—In infants with capillary bronchitis, collapse is the com-
plication which is most frequent and most to be feared. The patches may be
numerous and widely scattered, but being masked by the f_:BﬂlPIElUEﬂtMF emphy-
sema, may yield no physical signs. Thus the diagnosis of collapse becomes
generally a matter of inference and not of direct evidence. Collapse may be
inferred when the amount of dyspneea and eyanosis exceeds that which the
bronchitis alone seems sufficient to explain. At the bases behind, it is sometimes
extensive enough to give a dull percussion note; the voice m1fi.hren.ﬂ§ sounds
are then as a rule absent there, so that the dingnosis from pleuritic effusion may
not be easy. If the collapsed parts pass into a state of broncho-pneumonta,
the voice sounds may become increased and the breathing brﬂnc]ual:_ and the
crepitation may aecquire the peculiar sharp ringing character which is almost
pathognomonic,






232 DISEASES OF THE ORGANS OF RESPIRATION. [Sec. 35.

Hyper@mia or congestion is the initial stage in inflammation, and it is quickly
followed by exudation ; so again venous congestion is likely to end in effusion
in the lungs as elsewhere. Hence it comes that congestion of the lungs caunot
be marked off by any definite line from inflammation on the one hand, and from
edema on the other.

Symptoms and Physical Signs.—The line between simple congestion
and congestion with exudation is difficult to draw except in theory.

Simple congestion, from its interference with the circulation, and therefore
with the aération of the blood, leads to more or less dyspnea, as the result of
which the breathing is somewhat accelerated, but no physical signs are produced
unless it be that the increased movement of air causes the ordinary breath
sounds to be somewhat exaggerated and noisy.

When exudation occurs the signs are those of bronchitis; suffocative
bronchitis if the fluid effused be abundant ; of hypostatic congestion or
cedema if it be effused slowly and gravitate to the lower parts.

The signs of congestion arve practically those of bronchitis, and, as a matter of
fact, simple congestion, f.e., congestion without exudation, is hardly recognised
clinically as a pathological condition except in connection with mitral disease;
but in what close relation congestion stands to exudation even in these cases
is shown by the fact that it is the tendency to recurrent bronchitis from slight
causes that, in many early cases of mitral disease, first brings the patient to the
doctor. Profuse expectoration of watery fluid is often taken as the pathogno-
monic sign of cedema, but this is incorrect, for the most serious cases of cedema
are those in which fluid is exuded copiously into the tubes, but not being
expectorated suffocates the patient. Indeed, profuse expectoration is an evidence
either that the cedema is not very acute or that it does not involve both lungs,

When hypostatic cedema occurs the fluid exuded drives the air out of the
vesicles, and so the part becomes dull on percussion.,

1f the tubes are also choked, as usually happens, the voice and breath sounds
are diminished or absent, and the diagnosis becomes difficult from collapse or
pleuritic effusion.

Speaking generally, then, the signs of congestion of the lungs are those of
bronchitis, and the symptoms are varying degrees of dyspnea up to the most
intense form of it, such as is met with in suffocative bronchitis. In acute cases
the symptoms may develop with very great rapidity and the patient die asphyxiated
in the course of a few hours. Such cases are described as acute congestion or
acute cedema, indiscriminately.

Results.—Congestion, as stated, naturally leads on to exudation. If the
congestion be extreme, the small vessels in the alveoli may rupture here and
there and hamoptysis be the result, If the bleeding is slight, the blood may
lie in the vesicles some time before expectoration, and become dark in colour;
the small solid black lumps so commonly expectorated in the course of mitral
disease, which sink in water, are instances of this. If the bleeding be considerable,
the blood is in part expectorated at once and is of brighter colour. The condition
in the lung will then be one of infaret, and will yield the usual physical signs.

Bronchopmeumonia may arise in consequence of the exudation in the tubes
in the same way as it does in the course of bronchitis. Lastly, the lung in the
condition of hypostatic congestion is specially liable to acute pmeumoma, but
this often develops insidiously, and with little evidence of its occurrence except
the rise of temperature. : e

Though the diagnosis of congestion of the lungs is not on the whole difficult,
the cases vary widely in respect of prognosis and treatment according to the
cause and the conditions under which they develop.
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causes, and in a third gronp the somewhat miscellaneous remainder which
cannot be referred definitely either to inflammation or to any mechanical
cause.

I. ACUTE INFLAMMATORY CONGESTION.—The first and
most important form of acute inflammatory congestion is that which oceurs in con-
nection with acute pnewmonia. Pneumonia may set in with the signs of general
pulmonary congestion. Usually, in the course of a few hours, local signs develop
which make the nature of the case clear, and even when they do not, the acuteness
of the symptoms and the clinical features of the case are sufficient to establish the
diagnosis. In these acute cases the process rarely stops with congestion only,
but goes on to exudation, and the physical signs are those of acute bronchitis or
even of cedema. In rare cases the exudation is so extreme and the expectoration
so profuse that they were placed by Trousseau in the category of wdema of the
lung, and were named by him Preumonia Serosa.

It is sometimes observed in cases which set in with signs of acute general
congestion, that as the local manifestations appear, the general congestion
diminishes. This is analogous to what is seen in the skin, where a widespread
initial erythema often rapidly diminishes when a localised lesion develops.

In the later stages, when the local consolidation is fully developed, the general
congestion is mainly due to collateral fluxion, i.e., to the derivation of the blood
from the parts which are no longer functionating to those which are still com-
petent. It is obvious that collateral fluxion must oceur in almost every case of
pneumonia, but only in a few does it produce symptoms, unless the characteristic
acceleration of the respiration be in part referred to it. When definite symp-
toms occur they are those of bronchitis or dema.

In connection with this may be considered a fact of general importance, viz.,
that congestion and cedema of the lungs is often evidence of their physiological
or funetional breakdown.

When from any cause extra work is thrown upon the lungs they become hyperemic, but, so
long as both heart and lun%a are healthy and the work not more than they can deal with, the
blood is sufficiently aérated and the circulation properly carried on, so that in spite of the
hypersemia pathological congestion does not occur. soon as, from any cause in either heart
or lungs, the extra work becomes overwork, <.e., so soon as the demands made upon the lungs are
more than they are able to meet, compensation becomes defective, lmt;ltnl:gical congestion results,
and symptoms arise ; in other words, the occurrence, in an extra worked lung, of bronchitis or
wedema is evidence of overwork, i.e., of physiological inadeqrumy or breakdown.

The importance of this is recognised clinically and affects both treatment and prognosis,
Thus in the case of effusion into the pleura or of ascites the occmrrence of the signs of congestion
of the lungs becomes an indication for immediate paracentesis, If, as in pnenmonia, the canse
is irremovable, the prognosis becomes very grave, and a fatal issue is almost certain.

Acute congestion in pneumonia has three possible explanations—(1) Simple m_zral initial
congestion, which may subside as the inflammation localises itself ; (2) collateral Huxion, which
is essentially conservative and compensatory, and (3) functional inadequacy or pulmonary break-
down. The last two stand, as stated, in very close pathological relation to one another.

The second form of acute inflammatory congestion of the lungs is that which
accompanies acute bronchitis, especially when it involves the small tubes, ie,
acute capillary or suffocative bronchitis, This is, no doubt, the explanation of
most of those cases in which acute congestion of the lungs is said to have followed
exposure to hot and cold air, to irritating vapours, dusts, ete.

The inflammatory symptoms in those cases are not so marked as in pneumonia,
but they are not likely to be entirely absent.

Beyond these two forms of acute inflammatory congestion, it is doubtful if
there be any other. .






236 DISEASES OF THE ORGANS OF RESPIRATION. [Sec. 35,

are found partly free in the tissues and partly contained in cells in the inter-
stitial tissue, and also in the epithelium lining the alveoli.

The vessels are dilated, tortuous, and varicose, as is eagily seen in the bronchi
with the naked eye. With the microscope the most striking changes are
observed in the alveoli.
Here the capillaries form
prominent loops project-
ing into the lumen, and
are two or three times
their normal size.

®

:-.rl'

Traube taught that the
lumen of the alveoli, being
thus encroached upon, their
respiratory  capacity  was
diminished, and thus ex-
'El[:l.'Lln'r[ the l!l;l.'-u.l:l]l_ll'-il, but
Grossmann ! has shown that
the alveoli walls are stretched
by the tense capillaries, and
the 1'!“.‘i'|.lj'|':!.'|'ll]"‘|.' L'.Lih;tl._‘:i'l'_‘..' thus
increased, but at the same
time the respiratory exeur-
sion is diminished owing to
the diminished elasticity or
greater stiffness produced,
the ri:.'.a]-]m-:i |n_-:':|:_: due to
this cause.

Both in the bronchi
and in the alveoli these
varicose vessels may
burst. After death the

Fig, 56. signs  of haemorrhage
Section of lLeart-lung, showing the distension and varicose condi- may be 1"15_11}]": h':'th At
tion of the capillaries. The vessels have heen injected with the bronchi and in the

Berlin blue. Their large size is evident when compared with vesicles, and no doubt

the alveoli, some of the pigment in

their walls is derived
from this source. The interstitial tissues are sometimes thicker than normal,
but not always, and it may be a question whether fibroid induration is really
an essential part of the process at all. Doubtless many of the earlier descrip-
tions of the heart-lung included other conditions which did not belong to sumple
congestion, e.g., dema, infarct, and even sub-acute or chronic pneumonia.
Certain it is that in many simple cases there is little, if any, interstitial change,
which it may therefore be concluded is, if not a secondary and independent, at
any rate a subordinate, change.

The congestion of the lung may easily lead to other conditions, e.g., dema,
h@morrhage, infarct, hypostatic congestion, and even to sub-acute or chronie
pneumonia.

The symptoms of cardiac congestion of the lungs are for a long time little
more than some shortness of breath on exertion. There is a tendency to
bronchitis withont definite cause, and an attack is more often determined by
fatigue than by chill. The expectoration of the dark solid lumps of altered

V Zeilach. [, klin. Med., xvi. 161, 270,
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met with in cases of organic disease of the left ventricle—for example, in aortic
disease, of which the following is a good instunce.

A man aged 40 was admitted into the hospital with double aortic disease. He was ill
and the heart was dilated, but he presented no alarming symptoms at the time of admission.
He was put to bed, and remained comfortable until the evening, when, about 8 o'clock, without
obvious cause, he was seized with severe dyspneea, the heart became greatly embarrassed
in action and still further dilated. The patient began to spit up some fmgl}" fluid mixed with
blood ; this rapidly increased in amount and became more b}n-ndvatained, until in a very
short time he was expectorating pure bright blood in considerable amount. The dyspneea and
distress became extreme, the patient grew rapidly more and more eyanosed, and it was evident
that he was dying. The view was taken that the symptoms depended upon the sudden failure
of the left ventricle, and acting on that opinion I blecl! the patient from the arm, taking about
25 ounces of blood. As the blood flowed tLe colour impmrm!l and the urgency of the symptoms
subsided, so that in an hour the patient was out of danger.

hi{n tl_ived for more than three months without any similar attack, and then died gradually of
exhaustion.

2. Obstruction in the pulmonary veins could only be produced by
pressure upon them from without or by thrombosis within., Thrombosis of the
pulmonary veins is hardly ever primary, but almost invariably the result of
the direct extension into the veins of an old clot formed in the auricle. It is
not a disease of itself but the end stage of many, especially of those in which
death has been the result of slowly-increasing and long-continued asthenia, e.g.,
malignant disease or phthisis. In such cases the auricle and ventricle are often
found to contain a firm decolourised clot flattened so as to form a cast, as it
were, of those cavities at the end of their systole. A narrow band of clot often
connects together the auricular and the wventricular portions, and from the
auricle prolongation it may extend into the pulmonary veins for a considerable
distance. This is not a rare condition post-mortem, but there are no means by
which it can be recognised with certainty during life or distinguished from the
congestion due to a failing heart ; in fact, the two conditions are usually associated
together. :

3. Obstruction in the pulmonary capillaries in order to produce
symptoms must be widespread or general. Again the mechanical interference
with the capillary circulation in the lungs is the explanation of the chronic con-
gestion in the bronchi met with in emphysema and in some of the fibroid affec-
tions of the lung, while acute congestion may be caused by capillary embolisms
if they be sufficiently numerous. Of this the best instance is the fatty embolism
which is sometimes the cause of death after fracture of bones.

4, Inspiratory Obstruction.—When there is serious obstruction to the
entrance of air into the air tubes the violent inspiratory efforts made to overcome
it, if they fail to expand the air vesicles, distend the blood-vessels, for the blood is
sucked into them and retained there.

In this way are produced the collapse and congestion of the lower parts of
the lung in laryngeal obstruction, and of the irregularly scattered patches in
bronchitis.

5. Collateral fluxion is in most cases, no doubt, mechanical in the main,
the blood which ought to have been sent to the whole lungs passing only through
a part of them. Of course many cases of collateral fluxion are instances of
physiological and compensatory hypersemia rather than of pathological conges-
tion, but the one easily passes into the other.

Collateral fluxion may be acute or chronic, as the causes which have produced
it are sudden or of gradual development. Thus in pneumothorax the severity of
the symptoms is, no doubt, in part due to the sudden diversion of the blood to
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From these observations it has been concluded that the lungs have vasomotor nerves, and

that they travel from the medulla down the cervical cord and gain access to the lungs through
the upper seven dorsal nerves,!

It is clear that so long as the theory of the vasomotor innervation of the pulmonary arteries

rests upon no more conclusive evidence than that so far given, it would be rash to attempt to
explain the symptoms of disease by it.

HYPOSTATIC CONGESTION.—Where congestion lasts some time,
or is due to some chronic cause, the action of gravity comes into play, and the
results are to be most marked in the lowest parts of the lungs, i.e., in patients
lying in bed, at the bases behind. To this condition the term hypostatic con-
gestion is applied. Asin the legs under similar cireumstances, so in the lung,
exudation takes place from the vessels, and hypostatic congestion passes into
hypostatic cedema. The exudation slowly drives out the air and takes its place,
s0 that the parts become airless and sink in water, and when the condition has
persisted for some time the parts become so firm in consistence as to deserve the
name solid edema, which has been given it. A lung in these conditions dffers a
very suitable soil for the development of any of the germs of inflammation if they
gain access to it, and so it is not uncommon for inflammation to arise in the
hypostatic parts, giving rise to the so-called hypostatic pneumonia (g.v.).

In the earliest stage there is little to be seen in the affected parts of the lung
except dilatation of the vessels in the alveolar walls. Then follows later the ex-
ndation of serous fluid into the air vesicles and small tubes, rendering the parts
firmer and less crepitant. The section is much more juiey than natural, a.nﬁhe
air-tubes contain some frothy clear fluid. If the exudation continue, the air is
in the end driven out of the air vesicles entirely, so that the parts become
doughy and pit on pressure, cease to be crepitant, and sink in water on section.
Blood-stained serum runs freely away from the surface, and the bronchial tubes are
filled with similar frothy fluid. Microscopical examination shows that the
alveolar epithelium has been shed, and the swollen cells are seen lying in the
alveoli, and with them a few blood cells, both red and white. In this stage the
parts have a grayish translucent colour and look, as they are, cedematous. If
more blood cells are exuded the parts have a redder colour, and from its resem-
blance to a section of spleen the name “splenisation ” has been given to this con-
dition. Sometimes actual hsemorrhage may occur, usually only in small patches,
but if of greater extent it may resemble and indeed amount to an infarct.
Extensive heemorrhage is rare except in connection with morbus cordis, but some
blood is found in almost every case, and the difference is one only of degree.
(Edema of the lung in the strict sense is not present, for the interstitial tissue,
thongh it may be a little swollen, is not otherwise altered, and the exudation is
intra-alveolar and not interstitial.

Hypostatic congestion is as a rule a bilateral affection, i.e,, both bases are
involved, but not necessarily to the same extent. Indeed, as Piorry showed, the
right is usually more affected than the left, but something will depend upon the
position in which the patient has been accustomed to lie, and if for any reason
the position has been entirely upon one side, the congestion may be also unilateral.
Hypostatic congestion varies greatly both in extent and degree from simple
vascular congestion up to solid eedema. Commencing at the bases behind it slowly
spreads upwards, and may involve the lower half, or even more, of both lungs.

The physical signs vary according to the amount of the lung involved and the
stage of the lesion. So long as there is nothing but vaseular congestion physical

! gf. Lichtheim, Dis Storungen des Lungen Kreislawfes, 1876 ; Badoud, Wiirzburg Ver-
handl., 1874 ; Frey, Die pathol, Verind d. Lungen nach Lahmung der N, Vagi, 1877 ; Bradford,
Journ, of Physiol., vol, x.
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of ways ; the fluid being removed very rapidly or very slowly ; under considerable
suction or with hardly any suction at all; in cases where the lungs have been
bound down by extensive adhesions, or where they were free to expand without
hindrance ; yet I have seen this profuse discharge in one or two cases only, and
in these I could find no satisfactory explanation of its oceurrence.

In my last case the patient was a fairly healthy young man with a large effusion of no long
standing, The paracentesis was performed in the usual way with very little suction. The
operation was completed withont the oceurrence of any special symptoms, but within a few
minutes the discharge began and lasted for two hours, during which time about two and a half
pints of clear wateri fluid were expectorated without any difficulty, and without any grave

symptoms or urgent dyspneea. It came entirely from the recently expanded lung, and ceased
almost as suddenly as it began, The patient made a rapid and good recovery.

An interesting case, which, however, comes into a different category, has been recently pub-
lished by Dr Calvert, in which nearly a fortnight after paracentesis a serous discharge com-
menced and lasted for nearly four months, in the end ceasing ually and the patient making a
good recovery. The fluid came from the upper parts of the lung on the affected side. Calvert
suggests, as seems most probable, that it was due to adhesions, which, as the lung expanded,
compressed the pulmonary veins coming from the upper lobe.

Treatment.—The general treatment of acute cedema, as of acute congestion,
will vary with the cause. But whatever this may be, where the symptoms are
urgent the heart shows signs of rapid failure, and.thus both cardiac and general
stimulants will be required, while the rapidly-inereasing eyanosis suggests the
mechanical relief of the congestion either by dry-cupping or venmsection. If
dry cups to the back of the chest prove, as they probably will, ineffectual, the
question of bleeding arises. Bleeding with the object of relieving the lungs and
the distended right side of the heart is not a method of treatment to be played
with. Tt must be free or not at all. Twenty or thirty ounces of blood at least
must be rapidly removed, and the advisability of such active treatment will
have to be determined by the consideration whether the general strength of the
patient is such as to stand the loss of so large an amount of blood. In some cases
bleeding is, however, obviously the only resource, and its risks must be faced. I
can recall several cases in which timely bleeding in these desperate cases has had
fortunate results, even when success seemed hardly to be hoped for.

ACUTE INFLAMMATION OF THE LUNG.

The acute inflammatory consolidations of the lung called pneumonia fall into
two broad groups—in the one the consolidation is of a considerable extent
individually, but localised ; in the other the consolidations are numerous, small,
and widely disseminated. :

The former, because it involves usually the whole of a Io_he, or more, is called
lobar pneumonia ; the latter, from its irregular dissemination, is called patchy,
and because it usually invelves the terminal bronchi and the corresponding

roups of vesicles, lobular. :
5 nﬁ-. these two ;__;roulm stand in correlation with other marked pa.?lmlugim'l_ and
clinieal peculiarities, they form a useful and natural classification ; yet it is
obvious that the classification must not be pressed too far, as there will be
many cases which it will be difficult to assign to their proper category.

A more scientific and accurate classification would be based upon the
pathogenic organisms which have excited the inflammation, and thus wa“m&gh’t
have pneumonia caused by pneumococel, streptococc, staphylococci, Friedlinder’s
bacillus, the bacilli-of tubercle, anthrax, and those of pul:-rf:fa.ctwe processes,
ete., and it may be that we shall in time be able to recognise these different
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is complete within forty-eight hours, but it may extend over three or even four days,
If the temperature continue raised for longer than this, it is very probable that
there is something beyond pneumonia to account for it, perhaps empyema.

The eritical fall is followed, as in other fevers, by the ordinary reaction, and
the temperature remains below normal for some days, or it may be some weeks.
Much less importance is often attached to this period of depression than it
deserves, for during this time the general funections and strength are, like the
temperature, below normal, and convalescence cannot be said to be really
ui:stalr]ished until the temperature has risen to, and is maintained at, the normal
evel.

Thers are several facts in the life-history of the pneumococcus which are of great interest in
relation to the crisis of pneumonia. The crisis appears to correspond with the rapid attenuation
of the pneumococcus and its death, for in cultivation the pneumococeus becomes inactive in
the course of six days.!

Its development is checked by high temperatures: thus in a gelatine culture the pneumo-

coceus can not resist a temperature of 109° F. more than six hours, and a temperature of 105°
for more than twelve hours ; while a broth culture loses its virulence after twenty-four hours at
106°, and after five days at 105°,

Rabbits can resist pneumococeus infection as long as they are kept at high temperature, but
succumb when the temperature falls,

Where the fever is unusually persistent it may be due to a ereeping inflam-
mation, which, as it resolves in one part of the lung, develops afresh in another.
This is not uncommon in the pneumonia which follows influenza. In most
instances it is due to some complication, of which the commonest is empyema.
But there remains a small group of cases in which, without any cause, apparent
at the time or afterwards, the temperature continues raised for some time,

For instance, in a child of 6 years of age, who passed through a severe attack of double pneu-
monis, the temperature continned heetic for six weeks, for which the most careful examination
could find no explanation. In the end the child made a complete recovery,

B. THE LOCALISING SYMPTOMS.

Respiration.—The breathing of pneumonia is peculiar, being frequent,
shallow, panting, and interrupted by the catch in the side and by the short cough.
For this reason also the speech is jerky and broken, the words coming out in twos
or threes and in short sentences.

The shortness of breath is not only evident to others but is felt by the
patient, and is in the early stages, after the stitch in the side, the chief source of
distress. In the later stages, when the dyspncea is really greater, the patient is
less conscious of it, and, where there is active delirium, it i8 remarkable how much
effort the patients are capable of in spite of the dyspneea; thus a patient may
be so restless and struggle so violently as to require one or two nurses constantly
at the bedside to keep him in bed, just as with delirium tremens. Towards the
end in fatal cases Cheyne-Stokes breathing sometimes oceurs: it is not common,
but is of fatal omen, ‘

The respirations number, on the average, in the adult about 40. A higher
rate than this is in itself a cause of anxiety, for though some cases with a
respiration rate of 50 or even 60 may recover, most of them are fatal. In
children a rapid respiration rate has not the same importance, for in them it
may reach 60, 70, or even 80 without exciting on that account any serious
apprehension.

On the other hand the respiration may be slow throughout, perhaps hardly
above the normal rate of health. This is rare and remarkable, A slow respira-

! Netter, Le.
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in the later days, and when resolution is progressing, it is of unmixed advantage
by assisting expectoration ; still it is not an essential symptom, for well-
marked cases may run their course and rapidly recover in which cough has been
entirely absent throughout, or so slight as to be almost overlooked. The worst
indication given by the cough oceurs when, with increasing signs of secretion in
the tubes, the cough, which has been present and effective in bringing up
secretion, becomes ineffectual or ceases altogether, and that with the signs of
inereasing obstruction to the tubes. Such a change is of the gravest significance,
and indicates great danger, and probably death,

Hiccough is an unmixed evil, but fortunately of rare occurrence. It has the
same clinical significance as in peritonitis and other abdominal affections. It i,
I suppose, due to irritation of the diaphragm or phrenic nerves, but the exact
causation is not clear, for it is absent more often than present even with
extensive diaphragmatic inflammation, whether on the pleural or peritoneal
surface, When present it is of grave omen.

The Expectoration is scanty and viscid, sticking to the side of the
vessel into which it is expectorated, full of minute air bubbles and of a rusty
colour. Such sputum is said to be pathognomonie, and is practically so; still
something very like it is met with ocecasionally in the course of acute tuberculosis
of the lung, and in some cases of passive congestion. It consists of the contents
of the alveoli and infundibula, mixed with mucus from the bronchial tubes.
The cells are for the most part red and white blood cells mixed with a few
swollen epithelial cells derived from the alveoli, together with columnar and
round catarrhal cells from the bronchial tubes, all in a condition of more
or less granular disintegration, and many containing fat drops.

The contents of the alveoli and infundibula may be expectorated as such,
and be recognised with the microscope in the sputum by their form. Small
membranous or croupous casts of the smaller bronchi are also not uncommon,
but the larger dendritic casts, such as are met with in plastic bronchitis, are
really rare, though every museum contains specimens of them. To detect them
the sputum must be received into water, and then the pellets which they form
when expectorated uncoil themselves and are easily recognised, The sputum of
course contains many microbes, and among them those that have been described
as the pathogenic organisms of pneumonia (¢f. Morbid Anatomy).

Chemical analysis shows the sputum to consist of mucin with a Iittle albumen. A small
amount of iron exists in the ash, the fixed salts, especially the chlorides, are in great excess, and

the alkaline phosphates are absent. \ :
Bamberger! gives the following comparative analysis of the sputum of pneumonia and

of bronchitis - —

Prneumonia, Bronchitis.
No alkaline phosphates. 10-14% of alkaline phosphates.
No: K:: 15 : 41. Na: KE:: 86: 20.

Sulphuric acid = 8 per cent, Sulphuric acid = 3 per cent.

During resolution the sputum changes its character and becomes catarrhal
in type.

It may be noted that sugar was found present by Beale and Walshe,® and tyrosin by
Griesinger ; the latter is probably a decomposition change,

Colour.—The typical sputum is, as stated, rusty, and this tint is due to
the presence of red blood cells and of blood-colouring matter. _The blood
exuded undergoes the usual colour changes, and thus the sputum in the later
stages may be brown, yellowish or green. A yellow or green tint may suggest the

L Reynold’s Syst., iii. 628, 2 Med. Chir. Tr., vol. xxxv.
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Pneumonia tends in drinkers to assume the nervous asthenic form, delirium
sets in early, and the patient passes rapidly into a typhoid state, and often dies
after a very short illness of only three or four days’ duration,

The delirium of pneumonia is of two types; the one, sthenic, active, busy,
with wild hallucinations as in ordinary delirium tremens; the other, asthenie,
low and muttering as in the asthenic forms of other fevers.

In the pneumonia of aleoholies the delirium is at first of the sthenic kind, and
it is remarkable how great exertion such patients are for a time capable of in
spite of the dyspnea they suffer from. Soon the want of sleep and constant
restlessness produce extreme exhaustion, and if the active delirium last more
than a day or two, it passes into the second or asthenic forms and quickly ends in
death.

The prognosis of the first form is doubtful ; but the second form, whether it
follow the more active delirium or not, almost invariably ends fatally.

Injury.—Considerable damage may be done to the lung, as in contusion or
laceration, without any inflammatory symptoms resulting ; on the other hand,
prneumonia may follow a shake or accident without any actual injury to the lung
at all. In all cases alike it is, however, ordinary pneumonia which occurs, and
the injury has been rather the predisposing than the exciting cause. Where
pneumonia oceurs after actual lesions of the lung, it usually develops two or three
days after the accident, but whether preceded by lesion or not, it often does not
develop until some time after the accident, even five or six weeks later, and is
probably then to be referred to the want of vigour due to the confinement and
shock of the accident. Traumatic pneumonia, therefore, is not a special form of
pneumonia, but ordinary pneumonia occurring in a person whose health has been
shattered by the accident or injury.

Embolism and Infaret.—These conditions may lead to pneumonia, but usually
no inflammatory changes follow unless there be septic infection as well, and then
the inflammation is of a septic character, as in pysemia, and may end in suppura-
tion or gangrene.

Pregnancy.—Pneumonia but rarely arises in the course of pregnancy, but
when it does, it usually causes abortion and the child is lost. The mother,
however, frequently escapes.

After parturition inflammation of the lung is usually septic, and not of the
nature of true pneumonia.

Nervous Diseases,—Acute and often destructive inflammations of the lung
are not uncommon causes of death in nerve diseases, especially in those which
are attended with loss of consciousness or with bulbar symptoms. There is no
doubt that in the majority of these cases the inflammation is due to the passage
into the lung of foreign substances, chiefly particles of food, as the result of the
loss of sensation, or of muscular power, in the parts around the glottis.

Schiffs ! observations that inflammation of the lungs follows section of the trunk of the v
are often quoted in support of the view that such inflammations may be produced by trophic
influences, These observations have been called in question, and it has been shown that such
lesions are the result of the passage of foreign substances into the lung owing to the paralysis of
the glottis-closers by the division of the vagi.

FORMS OF PNEUMONIA. — What are often called forms of
pneumonia do not deserve to be raised to the dignity of special varieties of the
disease, for in many instances nothing more is meant than that certain symptoms
predominate or that certain opinions are held as to the cause, ete,

1 Giirtner, Ally. Wien Med. Ztg., 1885, Nos, 4 and 5.
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The prognosis is rendered more grave by any previous ill-health, whether the
result of disease, or of debilitating or vicious habits; among the latter drink is
the most important.

It is further aggravated by the existence of any complication, of which the
most serious are old or recent affections of the heart or lung ; or by the presence
of some acute disease (like a fever), of which the pneumonia has been itself a
complication.

Besides these general considerations unfavourable symptoms may develop
and give the danger signal. Of these the most important are the following :—

1. High fever.—High temperature is characteristic of pneumonia, and, strange
to say, the maximum of safety seems to be with the temperature ranging about
104°, the danger increasing not only when the temperature rises above this, but
also when the average lies much below it, for many cases of severe pneumonia
have a temperature which does not rise above 101° or 102" at any time. :

Persistent high temperature at a level of 1056° or 106” with but slight daily
remissions makes the case, of itself, a grave one; while actual hyperpyrexia,
especially if it occur about the time when the crisis is expected, is almost
invariably fatal. :

If, at the crisis, the temperature fall but no general improvement take
place, the prospects of recovery are very small.

2. Rapidity of pulse and respiration.—A rapid pulse is of worse augury than
a high temperature ; rapidity of respiration worse than either.

In the adult, a pulse above 120 or a respiration rate above 50 is grave, and
with a pulse above 130 or respirations above 60 few recover. In children,
however, the pulse may reach 160 or more, and the respirations 60 or even 80,
and yet the cases do well. el

3. Delirium.—If in the adult this be due to previous alcoholism, it usually -
foreshadows a fatal result, but, when due to asthenia, the prognosis is given by
the asthenia rather than by the delirium. Wild or active delirium is always of
grave omen on account of the exhaustion it produces, if for no other reason.
In children delirium is often extreme, but does not affect the prognosis. _

4. General muscular tremors always show grave nervous prostration, and, if
not due to aleoholism, they indicate the approach oreexistence of dangerous
asthenin. These cases usually pass rapidly into the typhoid state and die.

5. The typhoid state.—This, though of all conditions t?:e most grave, is not
necessarily fatal, for even apparently desperate cases sometimes struggle through,

6. Changes in the sputum.—Prognosis is bad, if the expectoration contain
much blood, whether bright or dark red (prunejuice); if it develop a gan-
grenous odour ; if it become copious and bronchitic in character ; or if the
patient suddenly cease to cough any up. ;

Death is usnally ushered in with the signs of gradual failure of the heart.
The pulse grows weaker and weaker, becomes rapid, irregular, and intermitting ;
the respirations shallow ; the cough ceases or is ineffectual ; the body becomes
bathed in a clammy sweat ; the extremities grow cold ; the cyanosis increases, and
is replaced at the last by an ashy pallor, which is especially marked in children ;
the secretion is no more coughed up and rapidly accumulates in the tubes; both
pulse and respiration grow slower and slower, and finally cease. i

This stage takes some hours to run its course, and the patients die with the
signs of gradually increasing suffocation. Sudden death is rare, and is then
due to cardiac syncope or to clot on the heart or pulmonary vessels. [y

Death happens most frequently at the end of the first or beginning of the
second week, 7.6, between the 4th and the 1lth day. Death on or before
the 4th day is, however, rare, while after the 11th it is by no means uncommon.
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This is not supported by my own statistics, which show a percen of 23°5 for men and
22°0 for women, nném with these the 8t. Thomas’ statistics ngxee,ljﬁz.,t;%a (#14) for men and
163 (%) for women, as well as those of Coupland and Sturges, 19°4 for men and 167 for
women. On the other hand, Huss gives the mortality for men as 142 and for women as 199
and the Collective Investigation Records state it as in the proportion of 8 women to 2 men. :

_Age.—Age affects greatly the death-rate, for pneumonia is ravely fatal in
children above five years of age, but from adult life onwards the fatality rises
rapidly and steadily with every year.

Mortality in relation to number of persons attacked.

Huss. ag&‘gﬁ?é‘:m St. Bartholomew’s Hospital.
Period. Males, Females, | Combined.
Up to 10 years 50 5-156 25 2+0 2-25
10-20 60 b4 15-20 10-0 83 6
20-30 60 126 20-30 200 113 15°6
30-40 120 258 30-40 44-0 220 330
40-50 20°0 39 40-50 500 2540 375
50-60 210 377 50-60 630 46°0 54-0
60-70 353 Over 60 600 500 550
Above 70 b7 ¥

Extent and Seat.—Other things being equal, the mortality varies with
the amount of the lung involved, and, as would be expected, it is at its highest
where both lungs are attacked. Pneumonia is also, speaking generally, less fatal
at the base than at the apex.

Base 14°5, Apex 21'8. Both lungs 36. (Huss.)
Males, Females, Persons

Base, , . 142 11 199 )
Left lung {Ape;, I8 w8 252 }19“ } st. Bartholomer's
. Base, . . 208 11'9 {84 Yo ospital.
Rightlng{ Yoo * © 355 139 18°4 }”‘-’-

Complications of any kind greatly increase the mortality.

Huss states the death-rate of the uncomplicated cases at 5°79, and of the complicated at
1029, Rychner’s figures are somewhat higher, viz., 9°5 and 61°1.

It is impossible to state this numerically, for csumg:]jmﬁum or previous disease are so often
found pest-mortem when not suspected during life. Thus, out of my 100 fatal cases some
important complication was found in no less than 40.

The preceding facts rest, to a very great extent, upon hospital statistics, and
it must be borne in mind that they may yield results higher than would be true
for the general population, and especially for the well-to-do, considering that
hospitals draw their cases largely from the poor or destitute, and from those
whose health has often been ruined by want, vice, or drink.

DIAGNOSIS.—In most cases the diagnosis is free from difficulty. There
are the ordinary signs of acute fever, the localising symptoms pointing to the
chest, and the physical signs of consolidation of the lungs, so that the diagnosis is
clear, viz., acute, inflammatory consolidation of the lung, in other 11.'urn:'tfa pneumonia.
Most of the difficulties in diagnosis have been referred to in previous sections.
Here it will be necessary to do little more than sum up what has been already

said.
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safety and efficacy even in these cases the cold bath is generally to be
preferred.

@uinine, to produce any effect upon the temperature, must be given in large doses, e.4., 30
grains cither in a single dose or within a few hours ; if in & single dose it may cause vomitin

ted
1l or

and then, from the uncertainty as to the actual quantity retained, the dose cannot be repea
it 'is better given in smaller doses at frequent intervals, say § grains in the form of pi

solution every hour or half hour ; even so one of the doses is not infrequently vomited, but it
is easier to estimate approximately the amount retained.

Salicylate of soda 1s also a Va? safe and good antipyretic, but it often causes sickness, or
at any rate nausea. Salieylic acid has been entirely given up on account of the frequency with
which it causes collapse, and Antipyrin for the same reason is now but little used in pnenmonia,
Kairin, Thallin, Resorcin, and the other antipyretics all labour more or less under the same
objections, and are practically but little used.

Aleohkol in full doses is also an antipyretic, but, being a stimulant, belongs to a different
group. To reduce temperature it has to be given in very large amounts, and is especially
suited to those cases in which there is marked asthenia. :

Cardiac failure is the great risk in pneumonia, and the knowledge of this
fact yields two prime indications for treatment, first to counteract it when it
develops, but more important still, to avoid everything which tends to excite it
or to aggravate it. It is for the last reason that the old depressant treatment by
repeated bleedings, full doses of antimony, aconite, veratria, ete., has been
abandoned, and for the same reason many of the antipyretic drugs have been

iven up.
5 Thepcu.uses of cardiac failure are not the same in all cases. It may be the
result of previous disease ; or due to acute degeneration of the muscle conse-
quent on long-continued high temperature, or of the action of some blood poison
developed by the disease itself. FEach of these causes must be treated as best
they can by the use of cardiac tonics and diffusible stimulants.

One further cause remains which ecalls- for treatment of a different kind.
Owing to the obstruction to the cireulation through the lungs, the right
side of the heart is overworked and becomes over-distended with blood. This
over-distension weakens its power and in the end paralyses its action. The
usual signs of an embarrassed right side are present, viz., increased cardiac
dulness to the right, epigastric pulsation, distension and forcible pulsation in
the cervical veins, and a certain amount of cyanosis. Under these circumstances
the heart may suddenly fail. Its action becomes irregular and intermittent,
the dyspucea greater, and the cyanosis grows rapidly deeper. :

Bleeding.—If the over-distension be mot quickly relieved, death will soon
follow, and there is but one way of effecting this relief, and that is by bleeding.
For this purpose blood must be withdrawn rapidly and in sufficient amount.
One of the big veins at the bend of the elbow is usually selected, and 20 to 30
ounces drawn. As the blood flows the heart’s action becomes less laboured and
irregular, the colour improves, and the breathing grows less difficult. The
urgent symptoms being relieved, the improvement continues even after the flow
of blood is stopped, and in a short time the patient may be out of imminent
danger. In suitable cases taken at the right time I have no doubt that a
free bleeding has saved many lives. Unless the bleeding be excessive no harm
is likely to arise at the time, for the risk, if any, is not then but a{terw_n.rds.
The use of bleeding is to meet a sudden emergency, and to stave off imminent
death. The loss of blood, tending to leave the patient weaker, might be
expected to retard or prolong convalescence, but in the cases in which I have
bled T have never seen any harm eitherat the time or later. Still it is only right
to say that the cases were very carefully selected, as they always should be,
Bleeding is contra-indicated where there is much general weakness, and especially
where the heart has been gradually failing throughout. It is therefore out of the
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Alcohol in full doses is also an antipyretic, and it is thus especially suitable
for those cases in which the asthenia is associated with high temperature.

Ether may be used where alcohol is unsuitable, or as an adjuvant to it, It is
best given in small doses frequently repeated, but its action is more transient
than that of alcohol, and it is often unpalatable,

To meet any sudden emergency such as collapse, subcutancous injections of
ether (15 to 20 minims) or strychnine (3 to 5 minims of the liquor) are useful,

Musk and camphor have also a reputation as stimulants in asthenic cases,
and may be given in from 5 to 10 grain doses in the form of pill or emulsion.

Lastly, the special cardiac stimulants, digifalis, strophanthus, and caffeine, are of
advantage to counteract any tendency to asthemia. Digitalis must be carefully
watched, for it may produce the same effect that it does where the heart is fatty
or degenerate, and the beats may suddenly drop, without any other evidence, from
120 or more to 50 or even 40, and this especially about the time of the crisis.
If the pulse drop to 80, digitalis should be at once suspended. Strophanthus
may be preseribed where digitalis proves unsuitable, but it is not so reliable.

Citrate of caffeine is a most useful drug, both during the fever and during
resolution. It is, I think, most serviceable where resolution is delayed and
accompanied with great asthemia, In such cases b grains may be given three
or four times a day for many days in succession with great benefit. For
subcutaneous injection the sodio-salicylate of caffeine is the most suitable salt
on account of its solubility.

Caffeine, . ! - . ; ¢ : - - 20 grains,
Salicylate of soda, . ; : i ; : ] 175 ,,
Distilled water, . ; A 1 drachm.

This econtains 1 grain in 3 minims, and the dose is 1 to 6 minims (Martindale).

Pain.—The stitch in the side, which is so commonly present at first, tends to
disappear after twenty-four hours or so, but it may continue longer, and then,
by checking the movements, further embarrass the breathing, or, by preventing
sleep, weaken and distress the patient.

In ordinary cases it is relieved by hot poultices or by a blister. A sub-
cutaneous injection of morphine or heroine has been advocated, but the best and
most reliable remedy is the application of two or three leeches over the seat of
pain. This is, as a rule, sufficient to take away the pain at once, and it does
not return.

Poultices are often objectionable on account of their weight, and then a
spongiopiline jacket sprinkled with spirits of camphor or turpentine will answer
all the purposes of counter-irritation. :

The use of cold applications to the chest, instead of hot, has been highly
recommended, in the belief that they reduce temperature, check pain, and
control the inflammation. Cloths wrung out of ice-cold water and applied to
the affected side have been often used, but they scon get warm and require
to be frequently renewed. Better than this is the application of an icebag to
the side, or the use of Leiter's tubes, through which a constant stream of cold
water is flowing. The objection to both is that the condensation of moisture
round and over them makes the clothes damp and uncomfortable. In my own
experience, cold applications have not been so successful or agreeable to the
patient as the ordinary poultice or counter-irritation. I do not find that they
in any way control the inflimmation, and the temperature and pain can be more
satisfactorily dealt with in other ways. ' 3

Cough is rarely severe enough to call for treatment. It is essentially con-
servative and directed to remove the secretion, and in itself does not require to
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severe of the acute thoracie affections, and pleuritis to the less severe, especially
when accompanied with pain in the side.

About the time of Sydenham it came to be recognised that no real distinetion
could be made, and all the acute affections of the respiratory organs were grouped
under the common head of *“inflammation of the lungs,” pleuritis and peri-
pneumonia being regarded as differing only in degree and not in kind.

To Laennec we owe the means of diagnosing pneumonia as we understand it
now, and there has been but little that is essential added to the description
which he gave of the disease.

Laennec's observations were supplemented by those of Rokitansky, who
described minutely the pathological changes in the affected parts of the lungs.

Sinee then the discussion has turned chiefly upon the nature of the disease;
whether it be a specific disease, with local manifestations in the lung, or a local
disease with general symptoms. Of recent years research bas chiefly concerned
itself with the bacteriology of pnenmonia.

38. METASTATIC PNEUMONIA—SEPTIC, EM-
BOLIC, HEMATOGENOUS PNEUMONIA.

In this form of pneumonia the inflammation is caused by irritating particles
which have gained access

to the lung by the blood-
vessels. In many cases
the branches of the pul-
monary artery are found
oceluded by fragments
(emboli) derived from
clots formed elsewhere,
as, for example, in the
right side of the heart,
in the femoral or some
other vein. Simple
embolism, however, does
not of itself cause inflam-
mation. This is excited
not by the embolus, but
by infective organisms
brought with it, and it
will vary in its form, t.e.,
be simple, suppurative
or gangrenous, accord-
ing to the nature of
the organisms present.
Something depends also
Fig. 76. upon the size of the

Plague pneumonia in a guinea-pig ( » 85) showing the inflamma- embolus; if it be big
tory axsudation in the alveoll, In the I.'i']l_lll"l! =I-l'1‘-_5‘-"‘-'|'l'-l-[ E]H}ll"fh to EUl]]I‘]IQth}'
vessels (looking 1"14“4\1 in the 'Lfi'*":lf"'i:=‘:'. 1'”1"-'] with the U[:(:tﬁfli.‘ a large or
piague bacillt, ~ (Erom i Elatis SRR medium vessel, an infarct

will be first produced, but if it be so small that it lodges only in one of the minute
' In other cases there may be

arteries, or in the |‘.‘|T!i]liﬂ'it"-"3r no infaret will form.
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no actual embolus, but the vessels be found stuffed with what is almost a pure
cultivation of the infective organism grown in sifw. ‘v :

In anvy case the inflammation excited is of an intense character. ['he vesicles
round are found filled with fibrinous and hemorrhagic exudation similar to that of
CTOUpOUsS pnenmonia,
but in strong contrast
with that affection, the
tissue of the lang is
always involved, and
the lymphatics, especi-
ally the perivascular,
peribronehial and sub-
pleural, are in a state
of active inflammation
and are filled with
small cells.

The patches of
consolidation produced
may be numerous, dis-
crete, and of small s1ze,
resembling those of
broncho-pneumonia, or
they may be of con-
siderable size, owing to
the confluence of many
small ones or to pre-
vious infarction, so that
thewhole or the greater
part of a lobe may be
involved and the con-

Ef_‘iilif::ffm::ml;n;l:: I]lllllul{f Section of the IﬁLIl'I!I:I.L" Z-'-]u'{'ili.l'-'ll- .( X ]D'C_PEI}I ::'lz:-u'_i.[u.rhr rhl_u_m'u:s “f’f
: plague baeilli in the exsudation in an alveolus.” (From Dr.
TOT18. Klein's Collection. )

In most cases sup- : ,
puration occurs, the vesicles, as well as the interstitial tissue, become filled
with pus-cells, and break down, and in this way an }LIJ.‘:'L"L"-":'H\ 15 formed, which
rapidly extends to the whole of the parts consolidated. The abscesses thus
formed will vary, in number and size, according to the character of the ante-
cedent consolidation, but they are very frequently numercus and of small
size, Where an infarct has been first formed, the infarcted parts may necrose,
become separated by a line of demarcation from the surrounding tissue, and
when detached lie as sloughs in the centre of a pus-containing cavity of irregular
size and shape with rageed walls. The contents of such cavities are very likely
to become putrid or stinking, and the tissues around gangrenous.

The abscesses usually open into the bronchi, but they may perforate the
pleura and produce pyo-pneumothorax. If the pleura be adherent, they may
even burst through the diaphragm into the abdomen or externally through the
chest walls,

If life be preserved, and there be a free rent for the pus, the abscess
cavity may-contract, and, in the course of time, if it be very small, may, it is
said, be completely obliterated. Such results, though possible, are very rare,
for metastatic pnenmonia is generally fatal within a short time of its develop-
ment, and frequently in the early stages of consolidation, before abscesses have

Fig. T7.
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had time to form. Metastatic pneumonia is not unlikely to pass into gangrene,
which may become diffuse and rapidly involve extensive tracts of the lung. Such
cases are, almost without exception, rapidly fatal.

The symptoms differ much in different cases, being at first those of acute
inflammation of the lung and subsequently those of abscess or gangrene, as the
case may be.

The physical signs also vary in a similar way, and, where the patches are
small, may be too indefinite to base a diagnosis upon. Both symptoms and phy-
sical signs pointing to the chest are often so slight as to be easily overlooked, and
this is especially likely to oceur when the primary disease is one which is
associated with a rise of temperature. It often happens in such cases that in the
lung, as in the pleura and peritoneum, extensive inflammatory lesions are found
post-mortem of which there has been no direct evidence during life.

Diagnosis.—Metastatic pnenmonia is always a secondary affection, and
when, in the course of thrombosis or of suppuration in some part of the body, chest
symptoms develop, even if they be not very acute or definite, the diagnosis is not
difficult. In other cases, where the source of the infection is deep-seated or not
evident, as is not uncommon with inflammation in the abdomen or in the pelvis,
chest symptoms may develop with such acuteness as to suggest idiopathic pneu-
monia ; but in most of the cases the repeated rigors, frequent sweatings, irregular
temperature, and the continued absence of marked physical signs, suggest a pymmic
origin, and enable the correct diagnosis to be made.

The pneumonias that occur in the course of specific fevers are sometimes placed
in this, the hsematogenous, group, and referred to the presence of the specific fever
germs in the vessels of the lung. Probable as this may seem, there is, so far, but
little proof of it, and there is good reason to believe that most of these pneumonias
are due to no other than the ordinary cause.

The Prognosis in any case of secondary pneumonia is bad enough, but in
metastatic pneumonia it is even worse, on account of the septic character of the
inflammation and the risk of abscess and gangrene.

Most cases end fatally in the course of a few days. Even if life be preserved,
the lungs are, as a rule, seriously injured, and the health is permanently
damaged.

The treatment is the same as that for the other forms of asthenic pneumonia.
The strength must be maintained by means of tonics, stimulants, and careful
feeding. I gangrene, abscess, or other complication develop, it will require
to be dealt with in the ordinary way.

39. INTERSTITIAL PNEUMONIA.

Inflammation of the interstitial tissue of the lung may be acufe or cfu-mic,
and primary or secondary. In the great majority of cases it is chronic and
secondary.

Acute Interstitial Pneumonia.—1. The most common form of acute
interstitial pneumonia is that due to septic organisms which have gained access
to the lung by the blood-vessels, and have been derived from some focus of septic
inflammation elsewhere. Though primarily interstitial, the inflammation rapidly
spreads to the alveoli and leads to more or less extensive consolidation. This
is the condition described as embolic or septic pneumonia. Clinically it is a form
of acute pneumonia, and has been already considered under that head. Embolic
pneumonia frequently ends in abscess or gangrene ; so, too, may acute ordinary
pneumonia, though but very rarely. In the former case the interstitial tissue is
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Virchow,! Moxon,? and Cornil and Ranvier?® have observed it in connection with empyema,
In Moxon's case it was associated with pus in the mediastinum, Similar cases have been
recorded by Goodhart* and by Wilson Fox.® In the latter case the pus in the mediastinum was

dl'!.tlﬁ lta the tracking downwards of a retropharyngeal abscess, and probably preceded the lesion in
the Iung.

In a few instances the lesion was apparently primary in the lung ; at any rate,
no suppuration was found elsewhere.

Thus Damaschino ® records a case in a man aged 58, the victim of chronic gout, who was
seized with a rigor and acute chest symptoms, and died after thirteen days’ illness. The
lymphaties of the whole right lower lobe from the pleura to the root of the lung were filled
with pus. Wiedenmann? also describes two cases in children of the same family hiving in the
same house. The resemblance to the affection of eattle was so close that direct infection by
milk was thought possible, but could not be proved.

Ly : -!.l'.g‘

e

Fig. 78.

Pneumonia dissecans, showing the interlobular lymphaties distended with pus and puenmonic
consolidation in I;h% vesicles adjacent to I?Imrnq. (From Ziegler's Pathol.)

Instances in which the lesions have gone so far as to produce pneumonia
dissecans are extremely rare.
Stokes ® records one, in which the Jungs hung into the pleura like “a bunch of grapes.”

Rokitansky ? describes a similar case, the only one he had ever met with, and Wiedenmann’s
two ehildren probably also belong to this group.

Many of the early eases recorded are, eurionsly enough, connected with cancer ;
of the stomach it would seem by preference,’® but also of the uterus, bones and
breast.)! Though in some of these cases the changes in the lymphatics are
undoubtedly suppurative, in others the presence of numerous epithelial cells

1 Ges, abhandl., 4169, 2 Path, Soe, Tr., xxiv. 20,
i Wy i, 1286. i Path. Soe. T'r., 1887.
; .J;{:ﬂlﬁz s " L'union médic, 115"9, p. 1046.
1 D. Arch. f. ki, Med,, 1880, xxxv. % Dis. of Chest, 144,
? }}::’;rr?frj'nitfiiii. 72, 1 Raynaud, Férdol, Gaz. d. Hop., 1894, p. 269,

1 Blackey, Review in Gas, Hebd., 1874, 345.
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5. The commonest cause of fibroid change in the lung, whether partial or
general, is chronic tuberculosis. Fibroid induration forms a very large part
of the lesions of chronic phthisis, and it is probable that in most cases of diffuse
interstitial induration, of which the nature is obscure, the original exciting cause
has been tuberculosis.

6. Fibroid induration may also follow injury or destructive disease of an
kind, mechanical or pathological, e.g., contusion, laceration, tubercle or syphilis.
It is the usual way in which the so-called healing of such lesions takes
place.

7. It may follow lobar pneumonia, but very seldom.

8. It may possibly also arise as an independent idiopathic disease.

The pathological lesions are simple.

The fibroid parts of the lung are shrunken, hard, and eut like gristle. If
near the surface, the pleura is also thickened and adharent, and then the corre-
sponding parts of the chest wall are retracted.

The changes consist in the multiplication of the elements of connective
tissue. The interstitial tissue is thickened, indurated and pigmented, being
of a black or slaty gray colour,
When the change affects the
walls of the bronchi especially,
as in the pneumono-konioses
(7.v.), the condition is often
described as peribronchitis
fibrosa.

The changes are best studied
in the walls of the alveoli
These become thickened owing
to infiltration with small cells,
the cells being at first round,
but afterwards flattened be-
tween the bundles of newly-
formed connective tissue. The
alveoli are at first compressed,
but end by being completely
obliterated, the walls coming
into contact and fusing together.
- Sometimes outgrowths or buds

Fig. 79, are formed from the wallq which

Intra-septal and intra-alveolar growth of conmective project into the alveoli, and
tissue. a, alveolar septum showing fibro-cellular finally fill them. In these ways
thickening and round-cell infiltration (&) ; ¢, cellular  parts of the lung may be con-

exsudation into alveolus ; d, formative cells within ~ Gorted into a solid mass of

alveolus ; ¢, strand of spindle-shaped fibroblasts; gy, tissue, in which almost

, newly-formed blood-vessel within alveolus. 2
E’me E%Eghrrﬁ Pathol, Anat.) all trace of lung structure 1s

lost. The fibrous parts are
more or less pigmented, the pigment lying chiefly round the vessels and

bronehi. ; :
Although there has been a great disappearance of small arteries and capil-

laries, the larger arteries persist and remain pervious. The bronchi are for the

most part obliterated, but the larger ones persist and frequently become

dilated.













322 DISEASES OF THE ORGANS OF RESPIRATION. [Sec. 40.

great difference of opinion prevails, not, however, in respect of facts, but of the
interpretation to be placed upon them.

Some authors hold that acute pneumonia cannot under any circumstances
lead to induration, and that when induration is found after acute pneumonia, it
is the result of some previous chronic disease or due to chronic tuberculosis.
Others—e.g., Charcot, Marchand, Ziegler—regard induration as a well-established,
though a rare, result of acute pneumonia. Others, again, maintain that
the inflammation of the lungs which ends in induration is a disease sui generis,
and not related in any way to the ordinary acute pneumonia,

As these differences of opinion cannot be settled by pathological observation
alone, clinical evidence becomes of importance, and this, so far as it goes, does not
appear to lend support to the view that the condition has its origin in acute
puneumonia.

In Coupland’s case a man aged 41, who had suffered for ten years with winter cough, was
attacked with subacute inflammation of the lung, He had much cough and shortness of
breath and some pain in the side. The temperature varied between 100° and 103°, and he died
of exhaustion after ten weeks' illness. In the consolidated parts of the lung, the alveolar
exudation was found undergoing organisation ; there were several small cavities, some with
}:lu!.‘rili contents, and also several secondary broncho-pneumonic abscesses, but no tubercular

esions old or recent. This is the usual clinical history of the affection, and is repeated in
more or less the same form in most of the cases recorded.

The patients, though generally subject to some chronic pulmonary complaint,
such as winter cough or bronchitis, have often been in good health until
attacked by some chest mischief ; usually of not very sudden access, of subacnte
course, and with rather indefinite physical signs and symptoms. The pyrexia is
irregular and moderate, not rising as a rule above 102° or 103°. Rigors occur,
but are repeated and usually not severe. The expectoration is not characteristic ;
it may be rusty and towards the end become putrid. The physical signs are at
first indefinite, and suggest bronchitis rather than pneumonia, but gradually the
gigns of consolidation develop. The consolidation may ultimately involve the
greater part or whole of a lobe, or even of a lung. Towards the end signs of
excavation or of gangrene may develop.

The affection is of long duration, lasting some weeks or even a few months,
The patients die gradually of exhaustion, with considerable dyspneea and cyanosis,
and with the signs of cardiac failure.

This clinical picture is unlike that of acute pneumonia, and the evidence,
upon which the belief in antecedent pneumonia rests, is in most cases unsatis-
factory.

Ilf?thsn, as some hold, the affection is independent of pneumonia, the question
arises whether it stands in any relation to tuberculosis. In favour of this view
is the fact, that in a few instances the tubercle bacillus has been actually found,
as for example in Talma’s! case and in one of Heitler's. On the other hand, it has
often been proved absent (Pal? Heitler,® Auld,* Kidd®); and in some of the
earlier cases, before the tubercle bacillus was recognised, the ordinary tubercular
lesions and caseation are specifically stated to have been absent. On the whole
the arguments against tuberculosis are strong.

If this affection be not the result of pneumonia, and not due to tuber-
culosis, nothing seems to remain but the conclusion that it is an independent
disease to which the name primary indurative pneumonia might be given, This

\ Ztschr. . Kl Med., x. 310, 2 Wien med, Woch,, 1888
3 Wien med. Woch., 1884, Dec. 13, and 1888, Mar. 13, =
4 Tancel, 1800, 1. 782, ® Ibid,, 741, and Path. Soc. T'r., xxxvi. 124,
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under the term broncho-pneumonia, and in a pathogenic sense this is, generally
speaking, correct, because the inflammations are in the great majority of cases due
to some irritant introduced through the bronchi or air-tubes.

When the term broncho-pneumonia is used at the bedside as the diagnosis of
a disease, it is ordinarily taken to mean that the case is one of acufe infam-
mation of the lung in a little child, which is not of the lobar form. Certainly
some distinctive term is required to denote this clinical group of cases, and it
would be well if the term broncho-pneumonia could be restricted to that use,
and the terms lobular, patchy or disseminated pneumonia used as the general
descriptive term for the pathological lesion.

The ordinary broncho-pneumonia of children is usually deseribed as following
bronchitis, or as oceurring in the course of those infective diseases which are so
liable to be complicated with bronchitis, e.g., measles, whooping-cough, diphtheria,
typhoid fever, ete. But it arises also spontaneously, and that not infrequently,
in cages in which there has been no antecedent bronchitis at all,

The broncho-pneumonia of little children therefore falls into two groups,
according as it has been preceded by bronchitis or not, and these two groups may
be called primary or idiopathic, and secondary respectively.

It would be well to eall primary broncho-pneumonia idiopathie, f.e., arising spontaneously,
because some writers, especially of the French school, apply the term primary to those cases

which follow simple or primary bronchitis, and secondary to those which follow the secondary
bronchitis which develops in the course of the infective diseases.

The following tabular arrangement will make the subject clearer :—

Lobular Pneumonia.—1. Embolic or metastatic pneumonia.
2. Deglutition-pneumonia (vagus-pneumonia).
3. Aspiration-pneumonia.
4. Broncho-pneumonia,
(a) Secondary, i. to bronchitis
ii. to specific fevers.
(4) Primary or idiopathic (7., arising spontane-
ously without antecedent bronchitis or other
illness).

SUFFOCATIVE CATARRH.—While discussing the forms of broncho-
pneumonia, two more affections must be referred to, viz., capillary bronchitis
and acute congestive broncho-pneumonia. Both these affections are
sometimes described as suffocative catarrh, and as a descriptive term this is
good enough, for in each the prominent symptom is acute suffocation of which
the patients rapidly die, but the two affections should be kept distinct, for
they are really two different diseases. A

Capillary Bronchitis.—Severe bronchitis may affect the small tubes
chiefly, or rapidly spread from the large tubes to the small ones. This occurs
frequently in small children and not altogether rarely in the adult. This affec-
tion being secondary to bronchitis, stands in close relation with the secondary
broncho-pneumonia into which it runs if the patient survives long enough.

Acute congestive broncho-pneumonia belongs to the other or primary
group, for it often arises in healthy patients who are not suffering from
bronchitis. It is very rapidly fatal, in one or two days, or even in a few hours.
On post-mortem examination there is nothing obvious fo the naked eye except
general congestion of the lungs; but on microscopical examination widespre
inflammatory changes in the alveoli and minute bronchioles are evident, similar
to those which, when less widespread, are characteristic of croupous pneumonia.
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The case may be well compared with one already described in the chapter on -
monia ; thatin a young lady in whom thers was n]aa}rmitra.l stenosis, The olll:mt in l?:ruﬁagfl:u
was sudden. There was much dyspnea and hamoptysis, and the temperature was not high,
As the general congestion of the lung subsided, the signs of right apex-pneumonia developed.
It mugua that in this boy also, from the ominance of the congestion and cedema in the
lnght , the ordinary signs of pneumonia would have developed there, had the patient lived
Onger,

42. THE BRONCHO-PNEUMONIA OF
LITTLE CHILDREN.

THE PATHOLOGICAL LESIONS.—Broncho-pneumonia has been
experimentally studied by introducing various irritating substances into the air-
tubes of animals, either by direct injection or by causing the animals to inhale
contaminated air. The substances chosen have been either chemieal irritants or
fluids containing various pathogenic or putrefactive organisms. The results have
in either case been much the same, and differed only in degree according to
the intensity of the irritation.

The iraa.t.cr part of the substances so introduced are deposited upon the walls of the 1 air-
tubes, where they produce ordinary bronchitis. In the course of time, however, they reach the
alveoli and excite inflammation there.

In the alveoli, the first effect of the irritation is an active congestion, which is followed by
exudation into the vesicles, sometimes serous, sometimes fibrinous, and sometimes more or less
hamorrhagic according to the intensity of the inflammation. The affected alveoli become filled
with epithelial or catarrhal cells and leucocytes, both of which may contain some of the inhaled
substance. The large epithelial cells are derived from the vesicular epithelium, which is at once
shed and sometimes detached in shreds; the white cells are derived from the blood wvessels
and the exudation may contain & good many red cells, The cells are for the most part
fatty, granular and opagque. In some of the alveoli the exudation may be fibrinous, and thus
the consolidation closely resemble microscopically that met with in eroupous pneumonia,

The patches of consolidation thus produced may be very small, and are then spoken of as
actle miliary broncho-pnewmonia. In most cases they are of somewhat larger size, and in the
ordinary form affect the groups of vesicles which constitute a lobule. If these lobular consolida-
tions be closely aggregated or of large size, as they sometimes are, the resemblance to lobular
pneumonia may become very close. These are also the lesions of what has been called vagus
preumonia, 1.e., pnenmonia following section of the vagi.

The result of the inhalation depends upon the nature and amount of the substance inhaled.
If the substance be not large in amount and not very irritating, small miliary patches are the
result ; if the amount be larger or the substance contain infective organisms, the inflammation
is more intense, produces larger patches, and may, under certain eircumstances, run on into
suppuration or gangrene; or if, for instance, the tubercle bacillus be present, acute or sub-
acute tuberculosis will be excited.

In children with broncho-pneumonia the lesions are much the same as those
which have been produced experimentally in animals. - _

A. Secondary Broncho-pneumonia.—Where the broncho-pneumonia has
been preceded by bronchitis, the alveoli may become involved in two ways—
by the inflammation spreading either along the bronchial tubes to the alveoli or
directly through the bronchial walls to the alveoli adjacent. o

Usually where there is much bronchitis the sequence of events is this: the
smaller tubes become plugged with secretion; the alveoli corresponding with
them lose the air they contain and become collapsed; the collapsed vesicles
subsequently become inflamed either by direct extension of the inflammation to
them or as the result of the aspiration of the secretions.

It is this form which, in clinical medicine, is usually understood by the term
broncho-pneumonia, i.e., local patches of acute consolidation disseminated irregu-
larly through the lung resulting from antecedent bronchitis,
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plugged with the secretion ; the air in the corresponding alveoli is absorbed, and
the parts collapse. Such a collapsed portion is reddigsh in colour, d];;?-‘eaaed
below the surface, and airless, but as long as it is only collapsed it can be easily
blown out again. Soon inflammation develops in the collapsed portion, the
epithelial cells are shed, white blood cells emigrate, and more or less of exudation
occurs from the vessels. The inflammatory products are of a catarrhal type,
that is to say, the epithelial cells predominate over the white blood-cells and the
exudation is serous; hence the name, catarrhal or desquamative preumonia, by
which the affection is often described. Not infrequently, however, the inflamma-
tion is of a more active character ; the white blood-cells are more numerous, red

Fig. 84. Fig. 85.

Miliary patch of hmnc:}uu-ﬁnemuunin, in- Section of a bronchus and adjacent alvecli from a case
volving a fine bronchiole, and the of acute bronchitis with broncho-pneumonia.
adjacent alveoli, Preparation from a The infiltration with small cells of the deeper
dog's lung. Some of the cells contain bronchial and peribronchial tissues is well shown.
granules of the substance inhaled, b The iuﬂummn.Eiu-n has spread through to the
which the inflammation wa.apm'.-ukcc{ adjacent alveoli, which are full of cells.

(Ziegler, Path, Anat.)

blood-cells as well as fibrinous exudation are present, so that in some of the
alveoli is found a consolidation which does not differ in any material respect from
that found in croupous pneumonia.

The inflammation is rarely confined to a single infundibulum or group of
alveoli, 7.e., it is rarely miliary, but usually leads to a consolidation of larger size
and is called lobular. By the confluence of many such lobules the greater part
or even the whole of a lobe may be involved, and in this respect, again, catarrhal
pneumonia may come to resemble croupous pneumonia, but as a rule in such
cases the section of the consolidation has a more gray or reddish-gray colour ; the
characteristic granulation of eroupous pneumonia is absent, and the consolidation
i8 not so uniform, that is to say, it is made up of patches of consolidation with
portions of collapsed and congested lung between them.
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Pleurisy, though not uncommon when the inflammatory patches are near the
surface of the Jung, results in little more than slight exudation, which rapidly
resolves, and at the most leads to a local adhesion, which in time may also
disappear.

Pleuritic effusion is rare with broncho-pneumonia, and, when it occurs, is
likely to be purulent, as would be expected in children,

If a superficial patch of consolidation were to break down, it might perforate
the pleura and lead to pneumothorax. This is an extremely rare complication,
of which Steffen records two instances and Pepper one, but the majority of
writers content themselves with simply mentioning the possibility.

Among other rare complications are purulent meningitis, otitis media, noma,
acute endocarditis or pericarditis. Such lesions are accidental associations, the
result of some general infection to which the broncho-pneumonia itself is due.
The same may be said of abscess of the brain, of which the following is an
instance. '

A boy of 8 who had been subject to cough for two years, and had never been strong, was
attacked with broncho-pneumonia of the right base. The attack was of no great severity, but
the physical signs were well marked. Three weeks later the child was seized with fits on the left
side cl{?aﬂ ,and in two days became hemiplegic on that side. The fits recurred, and a week
later duubl}; optic neuritis was found. Ten days after the first fit the child became comatose
and died. At the autopsy the base of the right lung was found collapsed with some diffuse
suppuration in it, and a sloughing partly %lungr&nuus patch in its centre. The central part of the
rigplnt hemisphere of the brain was occupied by a large recent abscess.

ETIOLOGY.—The etiology of broncho-pneumonia is to a great extent
the same as that of bronchitis. : :

It prevails especially in eold, damp, changeable weather, #.c., chiefly during
the winter and spring. }

All conditions of debility increase the liability. Thus it is common in the
ill-fed, ill-kept children of the poor, in those who have been weakened by long
confinement within doors or to bed, and in those who are the subjects of con-
stitutional diseases such as rickets, syphilis or tubercle.

Undue prevalence of broncho-pneumonia is often e;plained by the prevalence
of one of the epidemic infectious diseases, of whmk} hrnuchn-[{neumnum is
the common complication, such as measles, whooping-cough, influenza or
diphtheria.

The relative frequency of Primary and Secondary Broncho-pneumonia is
thus stated by Holt :—

Primary—i.r., without previous bronchial affections, \ . . 104
Secondary—
1. To bronchitis of larger tubes, . . ; : I 433
3. To some infectious disease— .
Measles, . . : : ; = . 89 Lgro
Whooping-cough, . : : . . i)
Diphtheria, . : : : : : 4 41’
Secarlet fever, : c : ’ oy
Influenza, . ; - - : | LR -
Varicella, . : : ' - . ; E
Erysipelas, . , : . g1
Acute ileo-colitis, 5 : : A P

?’?38 /
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seventh year; very slight causes easily produce irregularities of respiration and
may even lead to local defects of expansion in different parts of the lung,

In structure also the lungs of children present many notable differences from
that in the adult. Thus the trachea and main bronchi in the young child are
relatively much larger ; the other bronchi are also larger and occupy greater
relative space ; the air-cells are smaller and oceupy less relative space; the
interstitial tissue of the lung is more abundant; the epithelial lining of the
small bronchi and alveoli is relatively more bulky, the cells are of relativel
larger size, and they respond more actively to slight irritations, under whic
they proliferate readily and are easily shed.

With all these peculiarities in the child’s lung, it can hardly be a matter
of surprise if inflammation in it should assume a peculiar form.

In fact, the conclusion to which these considerations lead, and which I do
not hesitate to adopt, is this, that the same exciting cause—e.g., a pathogenic
organism such as the pneumoecoecus—which in the adult and older children excites
a lobar inflammation, in the young child usually causes a lobular inflammation,

If this be so, the distinction drawn between primary or idiopathic broncho-
pneumonia and secondary or catarrhal broncho-pnenmonia becomes of importance,
both on pathological and eclinieal grounds; for while the secondary broncho-
prneumonias stand, as is generally accepted, in close relation with bronchitis, the
primary broncho-pneumonias stand in still closer relation with lobar pneumonia,
of which they are but another anatomiecal form.

I propose to deal first with secondary broncho-pneumonia, because it is the
generally recognised and familiar form, and that upon which all the text-book
descriptions are based. 1 shall then deal with primary broncho-pneumonia,
and give the reasons for separating the two forms,

SECONDARY BRONCHO-PNEUMONIA.

Clinical History.—The child will have been suffering, as a rule, from evident
bronchitis prior to the attack, and will present the ordinary symptoms and signs
of that affection. Possibly even extensive collapse may have previously
developed at the base of the lungs posteriorly, sufficient to yield an impaired
percussion note, Pt

The onset of the broncho-pneumonia is usually indicated by general aggrava-
tion of symptoms, by further rise in the temperature, by acceleration of the
pulse- and respiration-rate, by an increase in the dyspncea, by the cough becom-
ing less paroxysmal and more painful, and, possibly, by the occurrence of delirium
if there has been none before. _

General Condition.—At this stage the child is extremely restless owing to
the fever as well as to the dyspnea and cough. It tosses itself about from side
to side, and if it fall asleep it is but for a minute or two at a time. It often
eannot lie down, but has to be propped up with pillows.

The expression is anxious and distressful, the cheeks are flushed, t*[m eyes
suffused, the al® nasi dilating, the dyspneea considerable, and the respirations
rapid and panting, and in infants often irregular. e

Physical Signs.—The physical signs are those of bronchitis, and are
present on both sides of the chest, though probably more marked on one side
than the other. ;

In infants, the upper parts of the thorax are prominent, and the lower some-
what contracted, Inspiratory recession is generally present to some extent, and
in rickety infants may be extreme, especially at the lower part of the thorax.
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The cough is short, hard and hacking, very frequent and often painful, but
less paroxysmal and violent than in bronchitis,

Expectoration is rare in children, for the secretion, if coughed up, is swallowed,
If there be any sputum it is bronchitic in character, and may be streaked with
blood or even rusty.

If the cough be paroxysmal and end with vomiting, the possibility of whoop-
ing-cough must not be overlooked, for with the onset of broncho-pneumonia the
characteristic paroxysms usually diminish and the whoop disappears, to return
when convalescence is established. It not unfrequently happens, when the cause
of the attack has been obscure, that it is made evident by the occurrence of the
whoop during convalescence, without there having been anything previously to
suggest that affection.

Cireulatory System.—The pulse is extremely rapid, and often reaches 140 or
150 ; it may even run up to 200 and be almost uncountable. The pulse-respira-
tion ratio may be as 1 to 1'5 or 2, but this may oceur in children with
bronchitis as well as with lobar- and broncho-pneumonia ; so that too much stress
must not be laid upon it in the diagnosis between these affections. The pulse,
however, often remains high in broncho-pneumonia after the temperature has
fallen, while in croupous pneumonia the fall in the pulse rate at the time of the
crisis is almost constant, and may be the first indication of the coming of the
crisis. :

If the pulse beats become indistinct and running, and still more if they become
irregular, the prognosis is bad, During convalescence, however, an intermittent
pulse is often observed in young children after broncho-pneumonia, as after any
other severe illness ; it suggests the need of care, but indicates no special danger.

The sounds of the heart are weak, short and flapping, and its action irregular,
but, as with the respirations, irregularity has not so great a significance in young
children as in the adult.

Dilatation of the right side of the heart is frequent in severe cases.

General dilatation of the heart may be found during convalescence, when the
lung symptoms have disappeared, as in convalescence from other severe diseases.
It is often present without obvious cardiac symptoms, and may be discovered only
on physical examination. It is associated with general feebleness and anemia,
and is easily increased or produced by exertion. It is not specially important,
but indicates the need of care and rest.

Cutaneous System.—The skin is usually moist and sweating. It feels warm,
though rarely as pungently hot as in lobar pneumonia, During the course of
the disease transient sweatings, like transient flushings, are not uncommon, but
towards the end, when ecyanosis is extreme, the body may be bathed in a cold
clammy sweat, which is of bad omen.

Herpes is almost unknown, but excoriations often develop round the mouth
and nose, and ecthymatous spots are not uncommon on the body.

Specific rashes should always be looked for. The most frequent to be found
is, of course, that of measles, in which affection bronchitis and broncho-pneumonia
may sometimes develop at the very commencement, and long precede the
appearance of the rash, : |

With the development of broncho-pnuemonia, or of any other acute disease, the
specific rashes tend to fade greatly, a fact which accounts for the popular
explanation that the complication is due to the rash having struck inwards.

The Temperature.—The fever is of a remittent or hectic type, and presents very
irregular variations, Though it may reach a considerable height every day, even
104° or 105°, it does not remain at o high a level for long, perhaps not for more
than an hour or two, and falls then to 100° or 101°, to rise again the next day.
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Duration.—The duration is rarely less than a fortnight, and may be very
much longer.

Thus in 66°6 per cent.! the duration was between seven and twenty-one days, and only in
11*5 per cent. less than seven days, while in 21'9 per cent. the ili:gaa lmtoci"a for more than
twu?t)y-unu days.

18

ve met with several cases of five to eight weeks' duration, and in one or two instan
the illness lasted for three months or more.2 13 R i
As the disease runs its course, the children rapidly lose flesh and strength,
become very pallid and flabby, and look extremely ill. The marasmus often
lasts long after the fever is past, and may be one of the most troublesome com-
plications during convalescence,

Prognosis and mortality.—The general prognosis is bad, for the rate of
mortality is high.

Thus, as the result of many collated statistics, Jiirgensen places the average mortality at 48
per cent. and Ziemssen at 52 per cent.

Of 412 cases at St. Bartholomew's Hospital the average mortality was 33°4 per cent.; for
male 32'6 per cent. and for female 35°2 per cent,

The general prognosis is greatly modified by age.
Thus under é year the mortality is placed at 50 per cent. Ziemssen. 66 percent. Holt.

2 - 1 1y 11 55
i j Jhad }40 ¥ s o [44 LA
t 8 i ¥ e 8 25 1 ar ]'ﬁ ir 5]

In most statistics allowance must be made for the sources from which the
cases are drawn ; for in hospitals the patients consist for the most part of the
under-fed weakly children of the poor, and just as the children of the well-to-do
are less liable to broncho-pneumonia, so are they also less likely to die from it.

Something also depends upon the sanitary conditions under which the
children are placed. Thus the presence of broncho-pneumonia varies greatly
in different infant-institutions, just as ophthalmia does, and therefore depends
obviously to some extent upon preventible causes.

In all cases alike much depends upon the muscular power of the child,
inasmuch as death results more from the failure of the respiratory muscles than
of the heart. Thus the prognosis is least favourable where the child is weakly,
illfed, or badly nourished, and that whether too thin or too fat; if it be the
subject- of rickets, syphilis, or tubercle ; or if it be suffering from some previous
disease of the chest. _

The prognosis, again, is worse when the broncho-pneumonia develops in the
course of some exhausting disease, especially one of the infective fevers, for
instance, measles, whooping-cough or diphtheria.

Bartels states that broncho-pneumonia in the course of measles is invariably fatal in

children under twelve months of age ; and that of the total deaths from measles, 80 per cent.
are due to broncho-pneumonia,

Table showing the mortality of broncho-pneumonia in its primary and secondary forms (Holt):

Primary, ; ;s ; ‘ . ; . ; 49-4 per cent.
Secondary to bronchitis of larger tubes, . . . 65%

e to measles, . ; + : ; ; 628 |,

= to whooping-cough, ; i : : 818,

i to ileo-colitis, F ; i : ; pa-r

e to scarlet fever,

e S o A Wity

e to varicella,

to erysipelas,
5 to influenza, . : - - : . 166 ,,

1 Holt. ? Cf. case.
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and cachectic that the affection is most frequently met with, especially after long
confinement to bed. In such cases hypostatic congestion will be present, and
this may end in pneumonia either of the eroupous or catarrhal form, This group
of cases is usually described under the title of hypostatic pneunmonia and not of
broncho-pneumonia.

When broncho-pneumonia arises under these conditions it is often very
insidious in access and marked thronghout by no definite and characteristic
symptoms ; the temperature is but little raised and the pulse and respirations
but slightly accelerated. The tongue may be coated or somewhat dry. The
patients are clearly ill, but it is not till physical examination has been made
that the cause is apparent; and sometimes the lesion is not discovered except on
post-mortem examination.

In all cases alike the prognosis is bad and the mortality high.

Broncho-pneumonia plays an important role in phthisis, the lesions of
tubercle being largely made up of catarrbal pneumonia which undergoes the
characteristic caseous degeneration, but the consideration of this form belongs to
the subject of phthisis and is dealt with there.

As already described, the subacute and chronic forms of broncho-pneumonia
constitute, in part, the lesions found in the lungs in connection with the
inhalation of dusts.

The most acute and destructive forms are met with as the result of the passage
of infective or irritating substances into the air-tubes.

These various forms are dealt with more fully under their respective headings.

PRIMARY BRONCHO-PNEUMONIA—IDIOPATHIC.
(Broncho-pneumonia without antecedent Bronchitis.)

The two groups of broncho-pneumonia, .., the primary and the secondary,
differ in a very pronounced way clinically. Thus in the ordinary secondary,
broncho-pneumonia which follows bronchitis, the child is—

1. Generally weakly, often rickety, perhaps tubercular, liable to attacks of
diarrheea, and subject to bronchitis, from which it is suffering at the time Pf onset,

9. The temperature is of a hectic or irregularly remittent type, remains high
for many days, and terminates by lysis. : .

3. R};mvery, when it takes place, is slow and tedious, and there is a great
tendency to relapse. L A1 ‘

4, The mortality is considerable, especially in very young children.

5. The symptoms are severe, but local rather than general ; what E}’mpt-iflms
there are, depend upon the cyanosis, which is to a greater or less degree always

resent. )
g 6. The diagnosis has to be made from capillary bronchitis rather than from
anything else. ) S

FIt is in the temperature chart especially that the chief characteristics of the

cases are seen.

This is the common form of broncho-pneumonia, upon which the usual clinical
and pathological descriptions are based, and of which the four cases following are
good examples.
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admission the patient had become suddenly worse, and was then admitted with a temperature
of 108° and aI[mthu signs of 'lJu::;mt.-.]m-;nnuzunnr:luuimt The whole of the right side was im Imnr-.l;m:l to
percussion, and there
were several patches of

DAY OF bronchial breathing

DISEASE - '
. b pectoriloquy, and sha

| o i RS |:::*ﬁ:lznitmt:in:un.1'Ilr In a d;?

or two's time bronchial

s I breathing was to be heard

| I] :}'rer nlgm@lt the thﬂl; of

| 1e right lun ut this

103 mpi.:ug impnféed; then

j ’I || || a patch was found on the

102 RN I | W] left side below the angle

of the scapula. The case

i | J u was evidently one of

L i : LR - broncho-pneumonia with

' ’ “ numerous patches of con-

100" | I| | solidation and collapse in

| the whole of the right

il:mﬁ,J and with similar

95 ! conditions, though not so

Ih extensive, in the left,

941 After about a week the

0 atient got better, and
Fig, §8,—Case 3, Ehcu in Enﬂfgw days’ time
again relapse set in with
a good many fresh patches in the left IunE. So the case went on with one relapse fullowing
another for a period of three months. In the end the patient recovered completely.

In the next two cases, although the affection proved ultimately to be broneho-
pneumonia, the onset was of a more sudden character ; but with this exception
they did not differ in their clinical course from those preceding.

Case 4.—A. D., aged 3, was in health until October 8rd, when after being at school
she became restless and feverish and complained of being giddy ; she then got some bronchitis,

with very rapid breathin
and on the 6th was ad-
pf&‘f;ﬁi n}it't.ed ﬁﬁ:’ith 1& temperature
e B of 103 ulse 96, respira-
F* o5 2 3 45 6.7 8 93104 12131415/617/81920 ﬁuuuﬁn.’p{[‘hem:i ik
cal signs were those of
el . [ ' bronehitis, and there was
no definite Eunmlid?lﬁnn
. to Dbe found anywhere.
1031 1 The fever was of a
. \_ ’ markedly hectic charac-
4 ] - ter, varying from 103° to
| 995" daily for about a
101° o week ; after this it became
less hectic for a period
LI N’\ I \ of fourteen days longer,
100" 'U and finally subsided :
i I M \ o~ \. \ j\ the patient %mduﬂﬂj’ re-

29 i \/ Canlln covered completely,

= Case5.—D.T., 1 year
38" and 5 munt,l:ia of lngﬁ. was
: 1 attacked with whooping-
Flg- Bg-"—{uﬂ-ﬂﬂ 4, Ol}ﬂgll o1 JB]I'I].H.IT 1st,

having been previously in
good health,  The attack proved to be a severe one, so that she would have attacks every hour
or 8o, She vomited a deal, had frequent epistaxis, and rapidly lost flesh and strength.

On January 15th breathing became rapid, and she was found to have bronchitis. By the 20th
the s 'mlrtgms were much E‘um, and there was marked recession of the lower part of the chest.

On January 21st she was admitted, with high temperature, respirations 56, pulse 150, tempera-
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The following cases are examples of this form of broncho-pneumonia.

Case 6.—H, B., aged 9 months, was a weakly child, and had had one or two sli ttack
* of bronchitis, from wlﬁ?xh he had completely reau{rared " He was in_his usual hmltkg]t:.'tl;lamml:
Slst, when he woke up one night crying and in a cold sweat. Until his admission on April 5th
hie had continued very ill, having a good deal of wheezing on the chest, very rapid breathing
and a good deal of fever. On admission the child’s tem-
T ]&:Lnturq was 103°, pulse 200, respirations 70, with a
of wheezing over the whole chest, with crepitation in
F wpell 2 3 8 5 67 8 nearly all parts, and extreme recession of the lower part of
the neck. The only part where there was any impairment
of percussion was at the left base behind, and here the
breathing was exaggerated and was almost bronchial. The
J \ child was very ill, somewhat cyanosed, and with consider-
able dyspnea. The condition remained much the same,
\ /‘ N without any marked change in the patient, till April 9th,
.
L]

i when the temperature suddenly fell, just as it does in
\ cronpous pneumonia, and in the course of a few hours

dropped from 104° to 98°. This was accompanied with
02 Ereat tion, from which the child did not rally, but

\ ied of exhaustion on the following day. From the sudden
2 onset and termination the case presented the clinical
ol features of croupous pneumonia. The physical signs, how-
ever, were those of a general bronchitis, with possibly
consolidation at the left base.

On the post-morfem examination the following condi-
tions were found :—On the right lung there were small
54 patehes of consolidation throughout the whole of it, and
in the base one or two considerable areas of collapse in
54| addition. The larger bronchial tubes contained but little
3 secretion, but the smaller ones contained some frothy fAuid.

Fig. 81,—Case 6. In the left lung the lower lobe was almost completely
collapsed, while the upper lobe, though still crepitant,

contained a large number of small patches of consolidation. The posterior surface of the lung
was covered with a thick exudation of lymph, a quarter of an inch thick over the lower part,
which extended along the ﬂ.iﬂphmfm&fil: surface and reached above to the middle of the upper
obe. In this lung there was a good deal of mucopurulent

secretion in the smaller bronchial tubes throughout. The

PEASE pathological lesions found were those of ordinary bromcho-
F w2 3 % 5 & 7 PRenmonia,

Case 7.—D. D., aged 7 months, was a weakly child, but
o had been in fair health until February 12th, when it became
restless and fretful, It vomited and had some wheezing on
ﬁ the chest, with a good deal of h. On the 13th it was
io4 admitted, and had then a considerable amount of dyspneea ;
\ I the temperature was 105°, pulse 50, respirations 60, and there

103" \ lh was a good deal of recession of the lower part of the thorax.

v The physical signs were those of general bronchitis, but in the
right middle lobe there was an area of impaired resonance.

102 The child remained in much the same condition until January
20th, when it seemed to be somewhat better, but it died some-

ol what suddenly that day without any obvious cause, There
was no post-moriem examination,

106" CasE 8.—W. T. W., aged 3} years, had always been a fairly
healthy child, except for two attacks of bronchitis during his
second year. He was well till December 25th, 1891, when his

9y digestion was upset by some plum pudding. On December
28th he complained of thirst, lost his appetite, was drowsy

34 and had some cough, On January 1st he became delirions a
: i had a slight fit. On admission he was found to have the signs
Fig. 02, —Case 7, of some general bronchitis, which, however, rapidly subsided as

the signs of consclidation appeared at the might apex, where
there were some impairment of percussion and well-marked bronchial breathing. The pulse
was 120, the respirations 64. The temperature averaged about 103, occasionally reaching
104° ; it was hectic in character, but retained a high general level. He remained very ill, but
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these may be mentioned as occasional causes, injury, acute inflammation, septic
diseases and specitic fevers.

Tnjury.—When the lung is bruised, hemorrhage takes place into the vesicles and infarction
occurs, but it is not so circumseribed, nor is a contusion of the lung commonly called an
nfarct,

Acute Inflammation, when intense, may be associated with the effusion of much blood
(acute hemorrhagic pnenmonia), But on section the affected parts do not show the same dark
colour, and micm«sﬂnllienl examination establishes eaaﬂgﬂ the natore of the case, if any doubt

existed, This condition, again, is not included under the term infaret as ordinarily used,

In some of the specific fevers infarcts are not uncommon, Their are usually of small size
and may be multiple. They often produce no definite signs during life, and may be discovered
unexpectedly on posf-mortem examination, They oceur mostly in the more severe or malignant
types of fever, especially in scarlet fever, variola, diphtheria, cholera and typhus. They are
not necessarily associated with the hemorrhagic form of fever, though they may oceur with i,
for in this form the hemorrhage is more likely to take place from the surface of the bronchi
than into the lung vesicles,

In septic discases, again, infarcts are common, and usually pass on into pnenmonia, abscess or
gangrene,
any of these cases are no doubt embolie, and derived from clots in the right side of the
heart, but in some the obstruction is due to the growth of mgtic ur%a.njﬂmn in the capillaries
and small vessels, as may be easily demonstrated in anthrax, C7. fig. 76.

a. Mechanical rupture of vessels—Infarcts in the course of morbus cordis
are no doubt often due to embolism, the emboli being derived from the right
side of the heart. Whether they are all embolic in origin is open to discussion.
I think not ; for in many no embolus can be demonstrated, and there is reason to
believe that the mechanical rupture of the capillaries and small vessels in the
lung would sufficiently account for them, an event which we know is of frequent
occurrence in the bronchial tubes. This form of infarct is met with in cases
of disease of the left side of the heart, especially with mitral affections, but also
in cases of weak and failing left ventricle. In brown induration of the lung the
enormous dilatation of the capillaries and small veins is the most striking
feature in the morbid anatomy, and evidence of their rupture is common both in
the tissues and in the alveoli. The small black lumps which are so frequently
expectorated in mitral diseases are certainly produced in this way, and so also
may be some of the larger infarcts. 3

Infarcts of this kind from backward congestion may be large or small, single
or multiple. The small ones are very common, and frequently recur without
producing any definite symptoms, so that patients often complain of spitting
these dark lumps without attaching any importance to them. The larger
infarcts usually occur in the later stages of mitral disease, when the signs of
pulmonary congestion have already been well marked for some time ; then often
without any obvious cause the breathing may become accelerated and shorter,
and the signs of infarct appear.

Sumebﬁnes there is a EE:{:EEBE(}IJ of infarcts, and when one is subsiding others
are ohserved to develop. J :

Alarming as these cases are, the prognosis is not really so grave as it often
appears to be.

A woman was under treatment with general cedema and the usual signs of cardiac congestion,
She then began without any obvious cause to spit blood and to suffer more from her breathing.
Slowly the signs of consolidation appeared at the one base of one lung, and extended until the
whols of the lower lobe was involved, This gradually subsided, when a similar condition
developed on the opposite side. Infarct was clearly the cause of her trouble, Her condition
seﬁmuffles rate, but after a few days she began to improve, and in the end all the symptoms
disappeared, though she continued to spit rﬂ: much blood-stained sputum for more than three
weeks, In abouta month she had recovered and reached an even better state of health than
before her illness, She presented at no time any of the sudden symptoms of embolism.
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hand the veins and sinuses of the skull ave common seats of thrombosis, and
especially the jugular sinus in connection with disease of the middle ear and
mastoid cells. The clots derived from these last sources are ravely of large size
enough to produce definite signs of embolism, and what is met with are dis-
seminated patches of pneumonia or small abscesses, which may yield little
if any evidence of their presence during life, and be found unexpectedly after
death in cases which have presented themselves simply as pysemia.

No doubt the abscesses found in the lung after injuries to the external
parts or bones of the skull are similarly embolic in origin.

The pulmonary artery has been in some rare cases the seat of the primary
thrombosis, the result of some local lesion in it, e.g., atheroma ; but this will
be miﬂre naturally dealt with under the head of thrombosis of the pulmonary
vessels.

The symptoms of embolism depend upon the size of the embolus, .6, upon
the extent to which the pulmonary circulation is affected. A single minute
embolus may lead to no symptoms at all, for the collateral circulation may be
amply sufficient to compensate readily for the obstruction at the time and to
quickly restore the circulation through the obstructed parts, so that no secondary
lesion develops. A large embolus, on the other hand, sufficient to plug the main
pulmonary artery, will cause the most urgent symptoms, and may be fatal in a
few minutes.

Virchow (l.¢.) and Paget (Med. Chir, Tr., vols. 27 and 28) were the first to draw especial
attention to embolism of the pulmonary artery as a cause of sudden death,

Similar acute symptoms may be produced by minute embolisms, but only
when they are in large numbers, and obstruct most of the small vessels or
capillaries of the lungs. The best instance of this is fat-embolism.

Emboli of medium size will cause more or less marked symptoms at the time,
and commonly end in infarct. ¢ .

Emboli of any size, if not simple, i.e., if infective, will lead to inflammation,
abscess or gangrene, as the case may be, and will be rapidly followed by the signs
characteristic of these affections,

Embolism of the pulmonary artery or of ome of s main branches.—
The clot in this case is of large size, and is generally derived from the hearf
itself or from one of the large veins, e.g., the femoral or internal iliac. The patient,
often without the least warning, is suddenly seized with intense dyspneea. The
respiratory movements are violent and rapid, and the air passes in and out of the
chest with much noise, but without obstruction. In spite of this, cyanosis develops
and rapidly deepens, the defective aération of the blood being obviously due not to
want of air, but to deficient circulation. The right heart becomes greatly dilated
and the veins of the neck distended. The pulse grows more aud more weak and
irregular, and in a short time the patient dies of suffocation.

Death may be almost instantaneous. The patient, who has been perhaps
sitting up, or has moved for some purpose, is seized with what looks like a
sudden faint, becomes ghastly pale, gives a few gasps for breath, and is dead.
This, which is the result of all the clinical forms of embolism, 18 evidently due to
cardiac or cerebral syncope from the shock. ] 1 ;

In other cases the struggle lasts for some hours, and is horrible to witness.
The agony is intense, and the face has a look of the greatest horror, the eyes
being wide open and protruded, with dilated pupils. An ashy pallor soon
succeeds the cyanosis. The respirations and pulse become weaker and more
irregular until they cease, sometimes the breathing and sometimes the heart

stopping first.
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Vawdrey Lush ! records a case of a woman of 50 who had three severe attacks of embolism and
recovered, Humphry? also records a remarkable case of recovery after embolism, in which the

}mt:iuut Lliﬁ:ii later of another affection when the plugged pulmonary artery was found reduced to a
ibrous cord,

Minute embolisms, i.e., emboli which are only large enough to plug the
capillaries or very small vessels of the lung, produce no symptoms at all unless
they are very numerous, and not even then unless they all oceur at the same time.
This has been often demonstrated experimentally by means of finely-divided
substances such as mercury or fine ground charcoal, but the condition rarely
arises naturally, and almost the only instance of it is met with in fatty embolisn.

Fat-Embolism.—This was first described and studied experimentally by
Virchow, who showed that when fluid fat was injected rapidly into the veins the
animals died asphyxiated. Zenker in 1862 was the first to deseribe the condition
in man, following a severe crush to the abdomen in which the liver was ruptured.
Since then many cases have been recorded, mostly in connection with fracture of
hone ; others as the result of bruising or crushing of fatty parts, such as the
subcutaneous tissues.

Reiter # collected all the cases recorded up to 1886—=211 in number,
Nearly 60 per cent. followed fracture of bones,

g oy ,,  inflammation of bone (acute and ehronic),

I | .,  chronic suppuration of soft parts,
i (= .y  injuries of soft parts, .
,»  lesions of the adipose tissues in the abdomen,

Tn ¥ :: the causes were miscellaneous,
The miscellaneous cases inelude phthisis, diabetes, empyema, and posi-parfum states,
In post-partum cases* the fat is, no doubt, derived from the involution changes in the uterus ;
in empyema from the fatty disintegration in-the pus.

Morbid Anatomy.—The lesions found in the lungs are very tiny pin-point
infarcts. Large infarcts are rare.

A case is recorded by Eberth? in which three-quarters of the right lung was infarcted and
almost all the capillaries were filled with fat, the patient dying with profuse hemoptysis.

The rest of the lungs is congested and
@dematous, but these secondary changes
are only found where the fatty embolism
18 extensive,

There are no inflammatory changes
unless the fat be septic. As no perma-
nent lesion follows fat embolism, it is clear
that the fat must be easily got rid of. It
is often found in the lymphatics of the
lung, and is no doubt partly removed in
this way; but it also passes readily,
especially if in fine droplets and still
more as an emulsion, through the small
capillaries, and thus reaches the pul-

Fig. 00,
Fat embolism of the lung, osmic acid pre- . i ; ;
paration. (Moullin, Lancet, 1881, ii. 171,) TNODATY VEILS, “llfmr—e it may be carried
throngh the arteries over the whole body,

and be found in the small vessels of the brain, liver, kidney and spleen.

Brit. Med, Jour., 1880, i. 843 ; ¢f. also Bowen, Liverpool Med. and Chir, Jowr., 1889, ix. 70.
Cf. Lancet, 1881, i, 16, : ..

}-{r history and ]’itrmturc, ef. de Groubé, Rev, de Chir,, 1885, xv. &ij. o
Virchow, Berl. kiin. Woch,, 1886, No, 30. 5 Fortschr. der Med., 1898, xvi, 251,
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but he does not appear to distinguish very cleu,rlﬂ between the clot which has extended from the
heart, and that which has originated in sifw. He usually lays emphasis on the fact to which
I have already drawn attention, that embolism often oceurs without infarction,

Primary thrombosis is a very rare affection. Most of the cases recorded
under this name are evidently instances of embolism, for the distinction between
embolism and thrombosis has not been always strictly observed, especially by the
earlier writers, and it is not always easy to distinguish between the original
embolus and the recent clot which forms around and beyond it,

The exciting cause is generally to be found in some local lesion of the vessels,
as, for example, atheroma, caleification, syphilis, or in the extension to the vessel of
some mischief from without, either inflammatory or of the nature of new-growth.

Thrombosis does not, however, necessarily follow even when a new growth penetrates the
vein, but in this there is nothing peculiar to the lung.

Wilks! describes a case in which the clot was caused by disease of the valves of the
pulmonary artery.

In Penzoldt’s® case the exciting cause was found in endocarditis of the pulmonary artery.

Turner? records three similar cases, He also describes in the same volume an interesting
case in which the pulmonary artery was affected with tubercle, although there was no throm-
bosis, Weigert? records a similar observation in the pulmonary artery, and Nugga ® one in the
pulmonary vein,

Kingston Fowler ® gives a remarkable case of thrombosis of the main trunk from the valves
to the bifurcation, caused by atheroma in the vessels. It seemed possible that the condition
might have existed for five years before death,

Symptoms.—In most instances the lesion has been discovered only on
post-mortem examination, and bhas not been diagnosed during life. The local
thrombosis in pneumonia, abscess, gangrene or tumour is of little more than
pathological interest. The secondary thrombosis extending from the heart is
preceded by, and associated with, the signs of cardiac failure and pulmonary
congestion, but it produces no definite symptoms by which it can be distinguished
from these conditions. Primary thrombosis would be attended with the same
signs as those of embolism, except that the onset would be gradual and not
sudden. The diagnosis during life must obviously be one of the greatest
difficulty.

1 have seen one case of the kind in which I ventured to hazard the diaﬁnmis of primary

L&

thrombosis, and it proved to be correct upon post-mortem examination. The case was very
peculiar, and it is the only one of the kind I have ever seen which I was able to diagnose,

Treatment can only be symptomatic and must be directed towards support-
ing the strength and maintaining the action of the heart.

47. ABSCESS OF THE LUNG.

Abscess of the Lung is an indefinite affection, for the term abscess is not
used with the same precision when applied to the lung as it is when applied to
other parts of the body. Closed cavities containing pus are very rare in the
lung, and generally prove to be pre-existing cysts, e.g., hydatids, which have
suppurated.

In the rare cases of lymphangitis pulmonalis, or acute interstitial pneumonia, the lymphatics,
being distended with pus, present themselves as abscesses ; and in extreme forms, when the pleura

has been dissected off for some distance from the lung, the abscess may be of considerable size.
Clinically such cases present themselves as acute pneumonia and not as abscess at all.

! Path. Soe. Trans., viii. 121. 2 D, Arch, f. klin, Med., xii, p. 26.

3 Path. Soe, Trans., xxxvil, 134, * Virch. Avrch,, 1xxviL.
5 Ihid., Ixxvi. 8 Dis. of Lungs, p. 511.
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same changes ave excited, and the consolidation either suppurates as a whole or in
one or more parts. When suppuration takes place in pneumonia it is nearly
always fatal—the diffuse, I believe, invariably, and the localised generally.

When foreign bodies gain nccess to the air-tubes, and so reach the lung, the
changes they excite depend greatly upon their nature and septicity. Clean, inert
substances often lie long in the lung without producing any lesion, or, at any rate,
anything more than is the more or less mechanical result of their presence, viz.,
collapse or perhaps bronchiectasis. If, however, the substance be infective—as, for
instance, particles of food or septic discharges from the mouth, pharynx, or air-tubes
themselves—violent inflammation is at once excited, and this may take on an
acutely suppurative or even a gangrenous character. Such cases would present
the clinical features of acute septic pneumonia, and after death acute abscesses
would be found. In the few cases in which life is maintained a chronie cavity or
abscess is the result.

One other class of case remains for consideration, viz., that in which suppurat-
ing cavities occur in connection with a tumour or aneurysm in the mediastinum
or with a new growth in the lung itself. In these cases parts of the lung are
found which look like abscesses on section, and in which portions of the lung are
found in a state of neerosis or gangrene bathed in pus. Where cancer is present
such cavities have been often described as secondary nodules undergoing softening,
but the absence of new growth in them shows them to be not of that nature, and
they are really cavities of the kind described. They are correctly referred to the
effects of pressure either upon the air-tubes or the vessels, a sub-acute pneumonia
having developed and subsequently breaking down or suppurating. The process
is almost always a chronie, or at any rate a sub-acute, one, and produces no definite
gymptoms, but it may explain the rise of temperature which is sometimes observed
in cases of malignant intrathoracic disease, und for which no obvious explanation
is forthcoming during life. The affection is of quite subordinate importance, as
compared with the primary disease, that it is rarely recognised during life, and is
discovered only on examination after death.

Chronic Abscess,—It is the group of cases desceribed under this name that
is responsible for much of the confusion that prevails upon the subject. The
pathological condition implied is definite enough, viz., a cavity with thickened walls
lined with a pus-secreting membrane, and as a rule communicating with the exterior
throngh the bronchi. If every eavity of this kind were called an abscess there
would be no confusion, but similar cavities result from bronchiectasis and from
chronic tuberculosis which are not styled abscess, so that the term abscess is often
used to imply that the cavity had its origin in some presumably inflammatory
affection, and not in either of the two common causes mentioned. Unless,
however, observation or the history of the case prove this, there is nothing, as a
rule, when the chronic cavity stage is reached, by which the origin of the cavity
can be determined.

Physical signs and symptoms.—From what has been already said it is
evident that the signs and symptoms, as well as the prognosis of abscess of the
lung, will vary greatly in different cases. ; :

Acute abscess presents itself with the symptoms of acute inflammation of the
lung, and cannot be diagnosed at first from one of the forms of acute pneumonia,
though the oceurrence of suppuration or abscess may be su_spect.?d_ if the pneu-
monia be embolic or septic. Suppuration in the lung gives rise to the same
general symptoms as suppuration elsewhere, viz., hectic fever, sweatings, and
perhaps occasional shiverings; but hectic or continued fever after pneumonia
does not necessarily mean suppuration or abscess in the lung, for it may be due
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The clinical state of patients suffering from gangrene differs greatly in
different cases, and it is convenient to adopt some such eclinical classification as
Lebert suggests.

1. A pneumonic form, in which the case presents itself at first under the
guise of a pneumonia. This is the usual type in the septic or embolie
group, and where gangrene develops after pnenmonia.

2. A typhoid form. In this form the symptoms may for some time be
very misleading, and until the feetor appears there may be little to
suggest more than septiceemia, The most puzzling cases of all are those
in which the exciting cause of the gangrene lies in foul discharges from
the mouth, pharynx or air-passages,

3. A form in which the gangrene develops in the course of chronic excavation
of the lung from any cause. In such cases the symptoms are often sub-
acute or even latent. The fever may be slight, but the prostration is
extreme, and a fatal result may occur sometimes suddenlyand unexpectedly
from ecollapse,

4. A group of cases in which the origin and course are insidious and obseure
throughout, and, except for the feetor, not characteristic.

Complications.—Many of the acute cases die before complications
have had time to develop. The most likely complications are inflammation and
perforation of the pleura, or septic broncho-pneumonia.

Broncho-pnewmonia.-—The feetid secretions, as they pass out through the tubes,
are liable to be sucked into some of them, and thus excite in healthy parts of the
lung patches of broncho-pneumonia, which, as would be anticipated, are likely
themselves also to gangrene, and thus in a case of gangrene there may be found
many small gangrene spots irregularly scattered and in all stages of progress. 1t
is remarkable that this secondary infection of the lung from its own secretions is
not really more common than it is.

Pleurisy and Pneumothoraz.—The pleura is always inflamed and often
associated with effusion, which, as a rule, is purulent. In this way a feetid
empyema may be produced, and that without any direct communication between
the pleura and the lung, :

When the gangrenous patch is near the surface of the lung, the pleura itself
is likely to become gangrenous and break.

Sometimes a great piece slonghs away and a large hole is formed ; but at others perforation
takes place in many places, as in & specimen in the St. Bartholomew’s Hospital Museum, whers
the pleura over a gangrenous lower ID[LB is riddled with holes thirty or more in number.

The result of the perforation is pneumothorax, with more or less fetid pus.
In such cases death may follow the perforation at once as the result of shock, but
more often death follows gradually from the fotid empyema excited.

If the pleura be adherent, the thoracic walls may become involved and an
abscess be formed with footid contents, and when this reaches the subcutaneous
tissue widespread emphysema may develop. If the abscess burst externally or
be opened, the gangrenous contents of the cavity may discharge themselves
externally. If an abscess form either in the luug or in the pleura, and life be
prolonged, it may burst, of course, anywhere, e.g., into the abdomen or one of the
abdominal viscera, into the mediastinum or cesophagus, or externally.

Another group of complications is connected with the vessels, and may be
attributed to embolism. The vessels round the gangrenous parts become filled
with clot. If this were not so hemorrhage would be frequent. Some hmmor-
rhage is almost constant, but the amount is hardly more than sufficient to colour
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B, INTRINSIC.—In the second group the causes of the hemoptysis are
intrinsic, that is, they lie within the respiratory organs themselves, either in the
air passages or in the lung tissue, and they may be called bronchial and pulmon-
ary respectively. Of course the terms bronchial and pulmonary could be applied
with equal fitness to either extrinsic or intrinsic hemoptysis, but it is in the
latter group that the distinction is of the greatest importance.

_ Bronchial Hemoptysis.—In the commonest form of bronchial hemoptysis,
viz,, that connected with c/ironie bronehitis, the blood appears as streaks on the
outside of the sputum, and is due to the mechanical rupture of distended vessels
by violent coughing. In the same way it may be produced by the paroxysms of
whooping-cough or by other violent expiratory efforts,

Ulceration of any kind in the tubes, e.g., tubercular, syphilitic or malignant,
often leads to hemoptysis, though each may exist and run its course to the end
without any hemorrhage at all. The amount of blood lost varies greatly from a
few streaks to a considerable quantity,

In plastic bronehitis hemorrhage may oceur and even be profuse. It precedes,
as a rule, the expulsion of the cast, and is no doubt in great measure due to the
paroxysins of coughing. There is no conclusive evidence to show where the
blood comes from in these cases, but on the whole it is probably from the bronehi
rather than from the lung, At the same time it must not be forgotten that
plastic bronchitis is sometimes found associated with phthisis.

In one interesting group of cases the fault lies in the blood or blood-vessels.
Thus in hemophilia, scwrvy, and purpura, hemorrhage may occur from the
bronchi as from any other free surface, but the bronchi are perhaps the last
parts of the body to be affected in this way.

The same is true of the heemorrhagic form of ueufe fevers.

I remember in one extreme case of this kind where bleeding had occurred into almost eve
tissue and from every free surface. At the autopsy the air-tubes were found covered wi
recently effused blood, even down to their very small divisions.

: The following may be an instance of purpuric or hemophilic hemoptysis, but it is not quite
clear.

A woman aged 44 came under treatment for hemoptysis, She had at the time purpura
with small petechi@, on the legs chiefly, but also on the eyelids. No physical signs could
be found in the chest. The hemoptysis continued some time and gradunally ceased.

In ancther class of cases the disease of the vessels is of a degenerative
character, either of the nature of atheroma and met with in elderly persons, or
associated with granular kidney and occurring earlier in life.

The former was deseribed by Sir Andrew Clark as “ non-tubercular and non-
cardiac hmemoptysis of elderly persons,” or, on account of its frequent connection
with gout, as *‘arthritic hemoptysis.” It cannot be very common, for Sir
Andrew Clark stated that he had seen only 20 instances of it in persons
over 50 years of age in the course of fifteen years; the hemorrhage had usually
subsided, but had been occasionally fatal.

One well-marked instance has come under my own notice in a man over 70, who died at
the age of 74 of apoplexy, in whom the first sign of illness was slight hemoptysis, presumably
of bronehial origin.

Of bronchial heemorrhage in granular kidney there are not many cases
recorded,! but considering the frequency of hmmorrhage from the nose, into the
eye or brain, and the general change in the vessels throughout the body, hemor-
rhage from the bronchi ought hardly to be as rare as it really appears to be.

1 Case recorded by Dr. Francis Hawkins, Lancef, May 21, 1592,
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With the infarction that follows pulmonary embolism the symptoms are, as a
rule, more sudden and severe. The signs of pulmonary disturbance, dys, neea
pain and cough, date from the occurrence of the embolism, and may precede by
some hours the appearance of heemoptysis,

Where the embolism involves a large branch of the pulmonary artery, or
where the mechanical congestion is sudden and extreme, as, for instance, in sudden
failure of the left ventricle, the haemoptysis may occur at once, and the amount of
blood expectorated may be considerable. In speaking of infarction I have re-
ferred to a case of this kind where the symptoms were so urgent that life
was only saved by timely venesection,

Acute inflammatory congestion.—The best example of this is seen in acute
pneumonia. The amount of bloed is usually small and intimately mixed with
the products of inflammation ; in other words, the sputum consists of inflam- -
matory exudation stained with blood. Expectoration does not usually eecur
until a little while after the exudation, so that the colour is not bright but dull,
rusty or even darker. The amount of blood is, as a rule, quite small, and only
sufficient to stain the sputum; when more copious it may give the sputum the
prune-juice colour which is of such bad omen.

Occasionally the heemoptysis is profuse and bright.

I have recorded an instance of this in a case of very severe pneumonia, where there was so
much bright blood brought up that the patient was thought to have phthisis as well, and to
have ruptured a blood-vessel in an old cavity. The autopsy showed that no other lesion than
acute pneumonia was present.

Another but less severe case of this kind is referred to in the chapter on pneumonia,

In gangrene of the lung the sputum is generally stained with more or less of
altered blood, but except when the gangrene has become limited, and the slough
detached, pure blood is but rarely expectorated. It may then be profuse, but I
do not know of any instance in which the h@morrhage of itself has been fatal.

With abscesses of the lung, whether formed in the lung or bursting through
it, some blood may be mixed with the pus, but rarely in any quantity
unless a large vessel has been opened. When an abscess has ended in a chronic
cavity, the same lesions of vessels may be produced with which the ordinary
forms of heemoptysis are associated, viz.,, aneurysm and erosion of the pulmonary
vessels, but these will be conveniently dealt with in connection with phthisis.

Vicarious menstruation.—I suppose it is right to refer to vicarious menstroa-
tion as a cause of hmmoptysis, but I have never seen a reputed instance of
it which stood critical examination. I do not know of any satisfactory case
recorded, and the majority of those best qualified to judge either doubt or deny
its existence. I think, therefore, that I am justified in dismissing the subject
thus curtly.

HAEMOPTYSIS IN PHTHISIS,

Hamoptysis in phthisis varies greatly in amount from mere streaks in the
sputum up to a pint or more in the twenty-four hours, and it may be described
accordingly as streaky, small, moderate or profuse. In most cases it is
moderate, and not more than two or three ounces in the day. It is usually
recurrent, that is to say, a patient who has had one attack of hiemoptysis is
likely, soouer or later, to have another., In some cases hmmoptysis is so
frequent an occurrence that a special hmmorrhagic tendency seems to exist,
and this tendency is sometimes observed to run in families and to constitute

the family type of the disease.
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the condition to which the name of ectasias is given. True fusiform aneurysms
are, I think, from the nature of things almost impossible,
he aneurysms are usually small,
sometimes not larger than a pea, only
very rarely larger than a Morella cherry,
ie, 4 inch to § inch in diawmeter,
Aneurysms as big as a walnut are very
unusual. I have recorded two of this
size ; one of them, oval in shape, mea-
sured one inch and three quarters long
and one inch wide. I have never met
with a description of a larger aneu
than this. There is no relation between
the size of the cavity in the lung and the
occurrence or size of an aneurysm. The
— — == cavity may be so small as to be com-
Fig. 101. pletely filled by the aneurysm, and that
- too when other much larger cavities are
Aneurysm of the pulmon & in a 8
B]fmnic -:mrit}rn:ﬁ' the 1% tmlis of Ppresent (¢f. fig.). In two of the cases
which are very thick. e cavity has I have recorded the cavity was formed by
also perforated into the pleura, produe-  excavation of the whole lung, while the
ing pneumothorax. The patient died  ,payrvem was of the usual size.
of hmmoptysis, the bleeding taking 57 £ :
place into the pleura as well as from _Aneurysms are in most cases single.
thia month. This 1s remarkable, but instances of
multiple aneurysm are recorded by many
observers. One of the cases in this series had several,! and Kidd records a case
in which there were 22.

With regard to cloffing, Rasmussen stated that pulmonary aneurysms never
contain laminated clot. Further observation proves this statement to be
incorrect. It is, however, true that they frequently do mnot. The larger
aneurysms generally do according to my experience, and many of the smaller
ones may. Dr. Percy Kidd’s case is a notable instance of this, for nearly every
one of the numerous aneurysms there found was occupied by laminated clot,
which in some nearly filled the cavity completely.

Many of the solid lumps found projecting from the walls of chronie cavities
are, I believe, aneurysms, which have become obliterated or cured by clotting, in
the same way that aneurysms cure elsewhere ; but clotting does not necessarily
prevent rupture in pulmonary, any more than in other, aneurysms.

Clotting often oceurs not only in the sae, but also after rupture outside it in
the cavity, and this clot, too, is sometimes laminated. The size of the aneurysm
thus hecomes sometimes deceptive, and it appears much larger than it really is.

This clotting may explain the cases of remittent hemoptysis, but though
essentinlly a conservative process, whether within or without the sac, it does not

necessarily prevent a fatal result,

The seat of rupture is generally at the periphery, 7.2, at a point distant from
the vessel from which it springs, but occasionally it is found at the base of the
sac, as it were between the sac and the vessel. :

The aperture is sometimes small, and may then be easily closed by clotting ;
at other times it is irregular and large, and in some cases the whole sac or the
greater part of it is torn bodily off, and the rent into the vessel is represented by

1 The cases are set out in the original paper.
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lead to aneurysms, but such conditions are, to say the least, very rare, and I
know of no conclusive case recorded. Hence we are justified in connecting the
development of the aneurysm with a pre-existing cavity in the lung,

The development of the aneurysm may be attributed :
I. To changes set up in the walls of the vessel, of an inflammatory or
degenerative nature, by direct extension from the walls of the cavity.

In nearly all acute inflammatory, or rapid cases of phthisis, clotting occurs in the vessels of
the nu%hhm_nrhmq, and they are early obliterated. When the process becomes circumseribed,
and a chronie cavity is formed, it frequently happens that a vessel of larger size remains
unobliterated, and that its coats become aubsequentﬂf involved in the same fibroid change which
has occurred in the walls of the cavity. If the vessel remain patent the blood pressure within
slowly distends the fibroid part to form a pouch,

. IL To the want of support upon the side towards the cavity, so that this
side of the vessel is not only the weakest in itself, but also the direction of least
external resistance.

It is, moreover, not unusual to find the vessel from which the aneurysm springs constricted,
or even perhaps completely obliterated peripherally, a condition which tends still further to
promote the formation of aneurysm, by making the same spot also the point of maximum
pressure from within,

These facts explain the association of aneurysm with chronic cavities only.

Ulceration of Vessels.—Where a cavity is of more recent formation and
has not passed into the chronic stage, or where in a chronic cavity ulceration has
set in, the changes in the walls of the vessel are of a more acute character, They
too may become involved in the ulceration, and after considerable thinning may
rupture. But in most cases this is prevented by clotting within, and the vessel
is quickly obliterated. This ocelusion of vessels is so common in phthisis that it
has been regarded as one of the most characteristic features of the disease. If it
were not so, hemorrhage ought to be even more frequent than it is, and fatal
hliemupt.yais one of the commonest causes of death. The contrary is, however,
the case,

Although the pulmonary artery is the vessel usually affected in both aneurysm
and ulceration, still the pulmonary vein may be attacked, I have met with one
case of this kind in which death was due to ulceration of a branch of the
pulmonary vein, but it is the only case I know of.

The facts established about fatal pulmonary hemoptysis are briefly these :—

1. Chronic phthisis is the predisposing condition of the lung.

2. Rupture of an aneurysm or ulcerated vessel is the immediate cause.

3. It may occur at any age. There is no period of life which is specially
liable, nor any which is exempt.

4. Men suffer more frequently than women, in the proportion of about 3 to 1.
Possibly the greater frequency of chronie phthisis in men may account in part
for this.

5. There is, I believe, no case of fatal hemoptysis recorded in which the post-
mortem examination disclosed the lesions of acute phthisis only.

6. Diligent search will rarely fail to discover the source of the hamorrhage,
and, considering the difficulties, occasional failure is hardly matter for surprise.

7. In the great majority of cases the hemorrhage is due to the rupture of the
sac of an aneurysm of the pulmonary artery. In the small minority 1t is traced
to ulceration of a branch of the pulmonary artery, or possibly, in some very
cases, of the pulmonary vein. :
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General management.—Rest of the body in general and of the respiratory
orgaus in particular is the chief guiding principle.

The patient must be kept in bed and all movement forbidden. He should
not be allowed to get out of bed for any purpose whatever. If this is unavoidable,
or such strict rules are not thought necessary because of the slightness of the
hemorrhage, the patient should be told to move slowly and gently. Too rigid
adherence to the rule of absolute rest is not always advisable ; for instance, the
difficulty of passing water and motions while lying in bed, experienced by those
unaccustomed to it, may lead to an amount of straining and excitement which
may cause more effort than if the patient had been allowed to. get up out of bed
quietly for those purposes ; but as movement accelerates both the respiration and
eirculation, the more strictly the rules of rest are enforced the better.

The patient should lie in the semi-recumbent position, with the shoulders
raised and the head comfortably supported, the object being to keep the bleeding
parts as high as possible, so as to relieve them of the pressure of gravity. This
position is the one the patient often spontaneously assumes, as being that in which
he is able to cough and expectorate with least exertion.

All talking must be forbidden on account of the excitement and fatigue it
causes, as well as because of the respiratory effort it entails. Whatever the
patient may have to say should be said quietly in a low voice or in a whisper.

Cough is a necessary part of heemoptysis, and need not be checked unless it be
excessive, This must be estimated by .its relation to the expectoration. In
most cases the cough is short and easy, and the sputum is brought up without
much effort. Sometimes it is paroxysmal and out of all proportion to the
expectoration. Then it must be checked, and for this purpese nothing is better
than a little opium, in a mixture with glycerine and chloroform. Where the
" paroxysms are very severe, a few drops placed upon the tongue often control
them.

The cireculation must also be kept quiet. This is another reason why move-
ment must be avoided. DBut as both respiration and circulation are easily
affected by nervous conditions, all mental effort and excitement must be aveided
or controlled. Hemoptysis always causes great alarm, especially if it be a first
attack, or if, when not the first, it be unusually severe, The patient almost
always thinks that he is going to die. An assurance that this is most unlikely
is a better sedative than any drug; but if a drug be necessary, the best for this
purpose is opium or morphia, administered as required either by the mouth or
by a subcutaneous injection.

The room in which the patient is lying should be kept cool, i.e, neither too
hot nor too cold ;-cold especially is to be avoided as so likely to increase cough.

The bowels should be assisted with a slight laxative, for the confinement to
bed is likely to cause constipation and consequent straining. For this reason
it is usual to administer a mild purge at once, and to keep up the action of the
bowels by small doses of some saline purge like Epsom salts. : :

The diet must be carefully regulated. The food should be light and easily
digestible. It should be given cold, not actually iced but cool, _fur very _culd
food is, I think, worse than very hot. Stimulants must be entirely avoided,
unless specially indicated by exhaustion, and then discontinued as soon as may
be. The patient is therefore put at once on liquid food ; but even this must not
be given in unlimited quantity, for an over-distended stomach will embarrass the
respiration, so that the amount of liquid must be kept ‘sumeu:*hat quder the
average. It is a mistake to let the patients slake their thirst with milk alone,
for this will not be digested in too large a quantity, but will lie fermenting m
the stomach, and produce wind. For the thirst it is best to let the patient suck







































