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PREFACE TO THE THIRD EDITION

INCREASING experience in the recognition of early disease in
the respiratory tract leads to the conclusion that physical
examination by itself is not enough. It is never possible to
be sure that the bronchi and lungs are free from disease as a
result of physical ination alone, and therefore still more
stress must be laid on the necessity for routine X-ray films
before & negative diagnosis can be made. The logical conse-
quence of this thesis is that chest radiology must be ranked
with the other physical signs as an integral part of the examina-
tion of the chest.
The radical changes in the treatment of the acute respira-
tory infections which have resulted from the introduction of
and the multipli of the drugs of the sulphon-
amide group, have necessitated the revision of those sections
which deal with the treatment of acute infections.

JAMES MAXWELL

Loxpoxn
&tk Jan. 1948
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2 THE HISTORY

it may be brought on or aggravated by change of posture,
Certain special characters may alse be of diagnostic value,
pointing to the presence of a particular condition,

Cough may result from infection, from mechanical irrita-
tion, or from some reflex cause, .

Acute infections.~—The illness is of sudden onset and cough
is often the presenting symptom, In these cases the cough is
hard ang dry at first, later productive. The most common ave
laryngitis, tracheitis, and bronchitis, all of which tend to be
benign and are not accompanied by much constitutional
disturbance. More serious are infections of the Tung tissus,
F: in, bronchoy ia, and lung abscess, but in these
the itutional symp predominate and the patient is
usually acutely ill. In senile patients, however, there may
be little apparent general disturbance with quite extensive
consolidation of the lungs, whereas, in very young children,
even the mildest respiratory infection is apt to be associated
with severe general symptoms, and in such cases it may be
difficult to distinguish clinically between a simple bronchitis
and bronchopneumonia.

In some cases, especially in children, a distinctive cough
may be noted, consisting of 2 series of ehort, viclent, expiratory
efforts, This should ahways bring to mind the probability of *
whooping-cough, which ean thus be recognized with some cer-
tainty several days before the characteristic *“ whoop ' appears,

Chronic infections.—~The i Y P ges, from the nose
to the hioles, are very ptible to i i and
repetition may lead to the development of a chronic inflamma-
tion, Chronic bronchitis and chronic laryngitis are the two
main examples, but the upper respiratory tract commonly
shares in the infection, a fact which is recognized in the term
“ broncho-sinusitis disease ”, coined in the United States to
denote this condition. The mucous membrane of the whole
tract is abnormal in these cascs and a factor of mechanical
Srritation plays an important part in cansing the cough, which
is frequently unproductive. . \/

Chronic cough may be a prominent symptom in bfﬂnfhh
ectasis, although it is not such an essential part of the elinical
picture as was at one time imagined, and it is not uncommon
for patients with this disease to be free from s]l. sympt'oms for
long periods. On the other hand, when there is considerable

~



THE SIX MAJOR SYMPTOMS 3

_secretion stagnating in the dilated bronehi, it is sometimes noted

that paroxysms of cough ate brought on by change of posture,
A history of cough, aggravated by change of position, is always
suggestive of some form of cavitation with plentiful secretion,
usually bronchiectasis, }?l_r_tg . abscess, ot breaking-down growth.

A very common chronic infectmn in which cough naay be
an enrly p is pulmonary is. Tt is never safe
to pronournce o definite opinion on any case of chronic chest
disease until the sputum has been properly examined and
the other appropriate investigations carried out, even in the
absence of suspicious physical signs in the chest, In cases of
pulmonary tuberculosis there are usually concomitant symp-
toms which suggest that the condition is more than & simple
catarrh, yet this is by no means always the case and the only
certain method of excluding the presence of tubercle is to
search carefully for it. Other chronic lung infections are
relatively infrequent.

Mechanical irritation.—Acute bronchial irritation, char-
acterized by &overe spasmodic cough, may result from the
inhalation of frritant gases, in which cases the history usually
makes the diagnosis clear, or from the lodgement of a foreign
body either in the larynx or in a bronchus, The latter possibility
should always be kept in mind when there ix an abrupt onsct
of paroxysmal cough, especially in children, for a correct history
is not always forthcoming, yet an early diagnosis may be
crucinl in determining recovery.

Chrome irritation, due to an abnormally sensitive mucous

is ible for the r ductive cough which
is characteristio of chronic bronchifi cause of
persistent cough. Infection plays n part but the cough is
chiefly brought on by mechanical factors such ns exposure to
east winds, dusty atmosphere, and the inhalation of tobacco
emoke ; 'amoker’s congh is common, but it must be remembered
that smokers may suffer {rom diseascs of the respiratory tract
which are not due to this habit. Chronie sinusitis may cause
secretion to fafl from the naso-pharynx on to the larynx,
causing cough which wakes the patient during the night and
is troublesome in the early morning. Over-use of the voice, as
in clergymen, public speakers, and street hawkers, may be a
contrifutory factor,

Catarrh is a condition which is very common and which may
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may cause severe headache. Cerebral I hage is an
occasional sequel. Digestive symptoms, anorexia, vomiting,
ond consequent loss of weight, may all result from cough.
The strain of constant coughing may even lead to serious
physical exhaustion, It is important to Tecognize the second-
ary effects of the act of coughing and to associate these
symptoms with their cause, for otherwise attention may be
divided between different systems of the body ‘when one js
primarily at fault. - .

Sputum

Inquiry should atways be madeabout thequantityand pppear-
ance of the sputum and the manner of its production. The patient
will generally be able to provide useful information on these
points, although this must never be regarded as a sufficient
substitute for the personal inspection of the specimen and the
proper investigation which will be described in a later section
. 7).

When there is irritation of the respiratory tract the sputum
is, as a rule, seanty, clear, and viscid. ith severe cough the
presence of streaks of blood may not have any special signifi-
cance. There is little sputum in cases of spasmodic asthma
but, at the end of the attack, a small quantity of sticky secretion
is usually voided. .

The presence of yellow (i.e. purulent) sputum is proof of
infectic here in the respiratory tract, but the colour is
not a reliable indication of the type of organism present. In
acute infections the secretion is scanty snd tenacious at first ;
thus in the early stages of acute bronchitis and pneumonia
a considerable effort of coughing will produce little result,
although the infective nature of the illness will be disclosed by
the constitutional symptoms. In the later, productive, stages
of these infections the quantity of sputum increases and the
cough is correspondingly looser, In chronic bronchitis ‘the
quantity varies greatly from time to time, There is often
associated sinus infection, and not all of the * sputum ** comes
from the lower respiratory tract. A characteristic feature is
that the cough and sputum are most marked in the early
morning and, in mild cases, there is little sputum during the
day. In pulmonary tuberculosis the amount varies greatly ;
at tilmes there may be little or none, yet later there may be
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several ounces and sometimes a large amount. Very large
quantities of sputum may be produced in two conditions,
bronehiectasis and fung abscess, although this symptom is not
necesearily present in either. A large amount of pus coughed
up suddenly is suggestive of the rupture of a lung abscess,
empyema, or subphrenic abscess, into o bronchus. A rare
condition is bronckorrhoen serosa, in which enormons quantities,
up to several pints, of watery sputum may be evacusted on
oceasion.  The exact nature of this condition is not clear. A
greyish or black sputum signifies inhaled smoke, soot, or dust,
and therefore indicates the presence of a mechanical irritant.
Jet-black sputum (* black spit ") is met with in snthracosis,

A very distinctive type of sputum is that in which fibrinous

casts of the emaller bronchi are cxpectorated in a very rare

™ brinous } hitis ; jonally, with pul l
i h hat simifar & hial casts posed of
fibrin may be coughed up.

The physical attributes of the sputum which may be
apparent to the patient are those of taste and smell. It is
not uncommon for the viscid muco-pus of acute bronchitis to
bo abserved to possess & distinetly sweet taste. A fou! taste and
smell are often present in cases of bronchieciasis, lung abscess,
and malignant growth It is curious to note that the patient is
often less aware than are his companions of the offensive nature
of the sputum,

Information may bo gained by inguiry abont the effect of
change of position on the quantity of sputum. In any condition
in which large cavitics are present, notably in branchieclasis
and lung abscess, the patient may state that sudden movement,
either from side to side, or from supine to erect, or vice versa,
is followed by vigorous coughing and copious expectoration,
A listory to this effect is very suggestive of one of these con-
ditions, and indieates the proballe value of postural methodsin
securing drainage.

Finally, specific inquiry must always be mado about the
presence of blood in the phlegm. Many patients are unduly
reticent on this point, and hacmorrhage may be wrongly
assumed not to have ocourred becawse it is not voluntarily
mentioned, yet the fact that there has been blood in the sputum
may be of the utmost disgnostic importance and & definito
statement should always be obtained on this peint,




8 THE HISTORY

Haemoptysis

This lis.perhaps the most important symptom of all, for
b}ood—sgxttmg neatly always indicates the presence of serious
disease in the respiratory tract. But first it is necessary to be
sure that the blood really has been coughed up and that it does
no_t come from some other source. The common history is that,
with a slight cough, or even without any cough at all, there is
warm salt taste at the back of the throat, and this is followed
by the expulsion of blood. The blood which comes from the
respiratory tract is bright and frothy as & rule, and perhaps the
most important diagnostic point is that the sputum confains
streaks of blood for some days after the initial haemorrhage, The
common satrees of extrancous bleeding are the nose, the
mouth, and the stomach. Nese-bleeding is usually obvious,
for blood nearly always escapes by the anterior nares as well,
but, in doubtful cases, proper examination of the naso-pharynx
must be undertaken. O tonally, ially in child; an
unhealthy spongy condition of the gums may give rise to
sufficient bleeding to cause staining of the pillow after the
patient has been asleep, and it is obviously important to
recognize the source of the blood in such cases. Bleeding from*
dilated veins at the back of the throat is sometimes held to
account for h ptysis, and doubtless such a di is i9
occasionally correct, but the presence of an extraneous source
for apparent haemoptysis must never be assumed except on
the clearest evidence, and in all cases the state of the lower
respiratory tract must be t} ghly invest} d. Mali
have found the pharyngeal veins a useful source of blood, and
in such cases a diagnosis can only be made after a period of
careful observation. H: itemesis is i fused with
haemoptysis, and the patient may be uncertain whether the
blood is coughed or vomited ; blood from the stomach is often
clotted and mixed with food residue, and an acid reaction to
litmus is strong evidence of a gastric origin. -

Haemoptysis may be either mild or severe. In the former
case there may be simply a few streaks of bload in the sputum,
or perhaps a drachm of blood at times; this is the type qf
haemorrhage which ocours in early pulmonary tuberculosis
and results from leakage from dilated capillaries. It may
also oceur in acute or chronie bronchitis, in asthma, and in
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whooping-cough, but its presence should always be regarded
with suspicior,

More profuse h ptysi oceurs most
later stages of losis, b
and in heart disease, esp(‘cmﬂy with mitral stenosts. The loss
of blood may vary from a fow ounces to a pint or more. Inthe
later stages of | losis severe ) hage is
due to the mpturu of a smnll aneurysm of a branch of the
pulmonary artery lying in a cavity, and it is rometimes rapidly
fata). The haemorrhagic form of bronchiectasis is a commoner
cause of haemoptysis than i is usually realized, and any case m
which tubercle can be luded should be i
with lipiodol in order to determine the presence of this con-
dition.

Haemoptysia is a common symptom of bronchial carcinoma,
and this powsibility should be borne in mind, especially in
‘patients of middio age.

In heart disease haemoptysis occurs in two main types of
condition, In mitral stenesis inferction may reswlt from
thrombosis of a branch of the pulmonary artery or of a tributary
of the pulmonary vein ; the bleeding is not copious and is ac-
companied by pain in the chest. The mostdramatic haemoptysis
of ail oceurs when an aneurysm of the aorta ruptures into a
main bronehus with, as a rule, immediately fatal resulta.

Classification of the causes of hacmoptysis is beat carried
out on an anatomical basis.

y in the

Cavses oF Haevorrysis
Local cquses tn the respiralory tracl.
{a} Larynz.
(i) Injury,
(i) Laryngitis.
Acuto {raro).
Tuberenlosis.
(i55) Malignant growth.
(b} Trachea.
Lesions very rare but grawth docs oceur.
(¢) Bromehi.
(i) Foreign body.
(i) Acuto inflammation, whooping-cough, acute Lron-
<chitis {rare).
{iii} Chronic inflamsmation, bronchiectasis, chronic bron.
chitis,
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(iv) Tumour. Bronchial carcinoma ; innocent tumour.
(v) Erosion of & bronchus by anenrysm.
(d) Lungs.
{i} Injury, penetrating wounds.
(i) Vascular causes, tnfarction {usually with mitral
stenosis), pulmonary embolism, congestion of the

lungs.
(iii) Acnte infections, pneumonia, lung abscess.
(iv) Chronic inf pul y tuberculosis, others

rare.
(v) Infection by parasites, lung fluke, hydatid, amocbic
abscess,

General causes {all rare).

(2} Disorders of the blood-forming tissues, purpura, acute
Ienkaemia,

(b) Haemorrhagic forms of acute specific fevers,

(c) Haemophilia and scurvy.

In certain conditions the blood is altered in character before
itis hed up, and the app of the sputum may be of
great help in forming a diagnosis. In lobar pueumonia, for
instance, it is usually tinged with altered blood of & bright
brownish-yellow colour, forming the classical ““ rysty sputum **
of this condition. In lung abscess and in bronchiectasis the
blood may be intimately mixed with pus to form a thick,
pinkish liquid, although in each of these conditions there may
be frank haemorrhage on occasion.

It must be admitted that, so far as our investigations will
take us, we are left with a considerable residus of eases in which
there has been a proven haemoptysis for which no causo can
be found. In some of these cases there is a rapid recovery
of health and no subsequent breakdown; although the safo
course is obviously to treat the condition as one of early tuber-
culosis in the absence of evidence to the contrary, thero must
slways remain some doubt about the nature of these cases.

It is customary to doubt the existence of haemoptysis
oceurring as o manifestation of vicarious menstruation, although
this condition has often been described, Such cases undoubtediy
occur, although they are rare. It is probable that vicarious
bleeding does not oceur from & normal respiratory tract.

INVESTIGATION OF HAEMOPTYSIS
The routine investigations to be adopted in the average case
should run on the following lines :—
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{i) The kistory is likely to yield evidence of tho presence of

respiratory or of cardio-vascular disease. Previous cough, sputum,
night sweats, and loss of weight are very suggestive of fuberculosis ;
repeated sev ero hacmoptyses without obvious deterioration are in
favour of br for the first timo
in a patient of middle nge js suspicious of malignant grouth. In
pulmonaty infarction the history msy Le that of old rheumatic heart
disease, of phiebitis, or of recent operation, and the attack usually
coincides with acuto pain in the chest.

(i) Due importance must always be attached to the family
history, for haemoptysis occurring in a patient, one or more of whose
relations are known to be tubercnlar, must be suspected of being
due to this eause until proof to the contrary haa been obtained.

(iii} Physical examination must be directed separately to the
state of the Iungs and of the heart. Yet, no matter what physical
signs are present, the appropriate epecial investigations must always
be carried out in order to determine the cause with certainty.

{iv) An evening temperature record xhould be kept. in all eases
in which there is the slightest reason to suspect the presence of
tuberculosis.

(v} The aputum must be examined carefully and repeatedly in all
cases for tubercle bacilli, no matter how little the clinical condition
appears to point to taberculosis  Search for parasites should aleo
Le undestalen whenever the circumstances appesr to warrant this
atep.

{vi) An Xeray of the chest shauld be taken in all cases, even when
there is clinical evidence of heart disease.

(vii) If the sputum 13 repestedly négative for tuberele, and if the
X-ray is inconclusive, a lipiodol examination should next be carried
out in order to demonstrate the presence of bronchial dilatation, or
of obstruction due to growth.

{viit} In some cases it will bo de-zmblo to examine tho !arym,
both for evidence of ad to
aobiity of the vocal cords.

(ix) Finally, s bronehoscopy is often necessary in arder to exclude
{oreign body and malignant growth.

The rigni of ptysis has been idered in some
detail because it is one of the most important symptoms of
chest disease, and beeause it is frequently underestimated, with
disastrous results to the patient who happens to bo suffering
from carly tuberculo~is or growth. 1f, hawever, the symptom
i3 regarided seriously and investigated in the manner suggested,
mistakes in disgno«ds will be comparatively rare.




CHAPTER 2

THE SIX MAJOR SYMPTOMS (continued)

Thoracic Pain

.LUNG tissue is insensitive, and pain in the chest results from
involvement of surrounding structures. The pain of respira-
lory disease is nearly always unilateral.

S1TE8 OF PAIN 1N THE CHEST
() The pleura. :
(i) Pleurisy.
Acute.
*“ Primary * (usually tuberculous).
Secondary to lung disease.
Infaret.
Chronie,
Inflammatory.
Neoplastic.
(ii) Sudden alteration in intra-pleural pressure.
Spontaneous pneumothorax.
Massive collapse of the Iun,=
(b} The chest wall.
(i) The ribs.
Injury.
Inflammation, acute or chronic.
Growth (primary or secondary).
Erosion,
(i) The muscles and fibrous tissues.
. (i) The breasts.
(c) The sensory nervous system.
{i} The spinal cord and posterior roots.
Herpes zoster.
Tumours, meningeal and vertebral.
Pott’s disease. .
(u) The wtercostal nerves.
Neuritis,
Neural ia.
(i) P. (“ pain of remini: ).
(d) The heart and aoria,
(i) Pericarditis,
(ii) Acute ventricular dilatation.
(iii) Coronary disease.
(iv) Aortic disease.

12
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It is essentinl to locate the origin of chest pain and all of
these possibilities have to be considered. The pain which
originates in the pleura is rately sharply defined and it is
usually worse on inspiration. Pain in the chest wall, on the
other hand, is often localized, and lenderness is noticed on
palpation. A very common souree of diagnostic error is the
yain which is due to involvement of the sensory nerve supply,
for ono is apt to forget the spinal cord and its connections and
to concentrate on the physical signs in the chest. Pain which
radiates along the course of ono or {wo jntercostal nerves
usually has its origin in eome part of the local sensory apparatus.
Cardiae pain is dial, whereas respi 'y pain
nearly always affects ona side of tho chest, but an sbnormal
distribution of cither is an oceasional cause of confusion.

(2} T}le p!eum -—-F:bnmma plenrisy causes severe pam
worse on inyy ) 1y 0CCurs B & T of
pneumonia, but it may bu primary ™', in which case it is often
duo to tnberenlosis even slthough thers may be no evidence of
diseaco in the underlying fung. Infarct usually oceurs just
beneath the pleurs, causing an aseptic pleurisy which can bo
wery painful. The pain of dry pleurisy is aggravated by lying
on the nffected side and relieved by lying on the sound side.

When the diaphragmatio pleura is inflamed the pain may be
referred to the abdomen, and an arute chest condition may
closely simulate perforated gastric ulcer or acute appendieitis.
In all cases of apparent abdominal emergency it is necessary
to be sure that the base of the lung is clear before deciding on
operation.  Acute lesions of either surface of tho diaphragm
raay also cause referred pain in the choulder as a result of
imtation of the phrenic nerve.

When the inflammation extends a stage further, exudation,
cither of clear fluid or of pus, results and the acute pain is
replaced by o dull ache. Tt is little affected by inspiration and
is lessened by lying on the affected side. The severity of this
Pain is in proportien to the rate at which the fluid accumulates,

Chronic pleurisy implies the presence of p(cum[ adhesions
and there is surprisingly little pain as & rule ; it is rarely wiss
to make this dingnosia, especially in the henring of the patient,
unless thers are smple clinieal grounds ou which to base it.
Invasion of the pleura by waligranl growth, cither primary ot
secondary, ia sometimes marked by severe pain,
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N ﬂNs;)irg?:Ig; t::_ pleur&% sm:faces are in apposition and there |
ight negative tension in the pleural space. Any sudden
alt.eratwn in the pressure, in either direction, may cause acute
pain. A spontaneous pneumothoraz may cause only a dull ache
unless there is a rapidly rising intrapleural pressure, in which
case the pain may be quite severe; if there are areas of adhesion
.the separation of the layers of pleura may causs dragging pm'n’
in the affected area. Conversely, the sudden absorption of air
from the lung in cases of massive collapse causes an abrupt
inerease in the tension, with displ: of the di
and diaphragm, and acute pain. A similar result may ensue
when a pleural effusion is evacuated too rapidly.

{b) Tke chest wall—Injury and inflammation of ribs catse
local pain and tenderness, but they should jresent little
diagnostic difficulty. Erosion of the ribs or sternum, whether
by aneurysm or by malignant growth, results in severe localized”
pain often described as “ boring ¥ in character ; X-ray examina-
tion should make the diagnosis clear, Acute inflammation of
the fibrous tissues and muscles of the chest wall, commonly
termed “ fibrositis ”, is & quite common cause of pain and
tenderness. Finally, it should not be forgotten that disease of
the breast is a possible canse of pain in the front of the chest.

(c) The sensory nerve supply-—Intercostal nerve pain radi-
ates along the course of one or more nerves and may be severe;
the distribution and the fact that it is not affected by respiration
are sufficient to identify this type. The cause may-be inter-
costal neuritis or neuralgia, but care must be exercised in
making this diagnosis for a similar nerve pain may result from
other causes ; the pain of herpes zoster may precede the appear-
ance of the rash by several days. Growth may bo present in
the vertebrae or in the epinal meninges, and the possibility of
tuberculous caries must also be kept in mind. Nodules of
secondary growth in the spine are usually apparent inan X-ray;
a careful search for & primary growth anywhere in the body, but
especially in the breast, bronchi,.stomach, prostate, kidneys
and thyroid gland, is necessary in every suspicious case.

A Tabel of “ plenrodynia ” is sometimes applied when no
organic explanation of the cause of the pain is forthcoming.
The term simply indicates that there is a pain in the chest and
it usually means that the cause of the pain has been over-

looked.
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Patients are sometimes met with wha complain of severs
chest patn whick has been more or less continuons since »
genuine attack of pleurisy months or years before, In these
cases there is no organio cxplanation to be found and it can
only be that the persi of this symp has a paychological
foundation. This pain may well be termed a “ pain of remini-
aceneo ”, for it appears to be the result of a persistent mental
pieturc of the original illness. The patient is usually tempera-
mental, often obsessed with the notion that the pain is due to
the prescnce of pleural adhesions, and the condition does not
respond well to treatment.

{d} The heart and aorta.—~Tain which results from heart
disease is primarily precordial and there is seldom difficulty in
Qistinguishing cardiac from respiratory pain. Acute fibrinous
pericarditis causes & localized gharp pain and acute diletation
of the ventricles causes & more diffuse severe ache, but both
nte precordinl and they do not vary with respiration. Valvular
lesions do not of themselves cause pain,

Disease of the coronary arteries is traditionslly associated
with anging, & sovero precordial pain which often radiates along
the inner border of the left arm. The left upper chest ia frc<
quently aflected. A coronary thrombosis is a major P
with severe pain in the precordia and in the epigastrium.

Atheroma of the aorta is commonly associated with disease
of the coronary vessels in elderly subjects. The pain is anginat
in type. Aneurysm may give rice to & similar pain but it may
also canse a severe loealized aching or boring pain when bone
is being ernded.

{¢) Referred pain —Inflammation or growth in connection
with the diaphragm is sometimes difficuit to identify because
the pain is likely to bo refetred to & distance from the site of
the trouble. Lesions of the posterior part of the diaphragm
are associated with pain in the Jumbar region, lesions of the
part in contact with the parietal pleura cause pain in the sido
of the chest, while central Jesions aro responsible for pain in
the neck and shoulder.

Disease of the gall-bladder is well known to cause pain
referred to the right shoulder; it i3 enid, slthough this is less
well authenticated, that fesions of the stomach may be aseoci-
ated with pain in the left shoulder. In il casey of obscure
chest pain where there are no signs of discase above tho
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diaphragm it is necessary to consider the possibility of some
upper abdominal condition being the cause of the symptom,

Dyspnoea

The term literally means * diffoult breathing * and can be
defined as consciousness of the Tieed o7 inereased respiratory
effort. Hyperpngea sitaply means indreased depth of brezxt_f!ing,
while fachypnoea indicates an increase in the respiratory rate.

The vital capacity is an index of the functional efficiency of
the respiratory tract. The amount of air taken in on average
inspiration is between 350 and 500 c.cs., this being known as
tidal air. On forced inspiration a further 1500 c.cs. can be
taken in, complemental air. The.largest volume of air which
can be expelled by the most vigorous exhalation, made at the
end of an ordinary expiration, amounts to between 1000 and
1500 c.cs., and this is known as supplemental air. The total
volume of air which can be taken into and expelled from the
lungs by the most forcible inspiration and expiration, i.e. the
sum of the tidal, pl 1, and suppl 1 air, consti-
tutes the vital capacity, which is therefore normally from 3 to
34 litres. It may be necessary to determine this figure in
order to decide whether a patient is fit to withstand one
of the major chest operations. Fven after the most foreible
expiration a considerable quantity of air, about 1000 c.cs,,
still remains in the lungs and this is termed residual air,

Cavses or DysPNORA
Respiratory obstruction.
Reduction of the acrating surface of the lung.
Dusturbances of the respiratory centre.
Interference with the pulmonary circulation.
Respiratory obstruction.~Acute obstruction in the larynx
may result from foreign body, strangulation, diphtkerilic mem-
Brane, or cedema. In these cases the patient is acutely ill, and
the history and the examination of the throat should suffice to
establish the diagnosis. .
Obstruction of the Jumen of the trachea is uncommon, but
growths oceur occasionally. External pressure fr_om maligmu}t
tumour of the thyroid gland or other swellings in the neck is
rare : the usual sife of tracheal compression is the confined
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space bebind the manubrivm sterni, in which o relatively small
tUMOuT O AneUrysm may cause geverc pressure symptoms.

Reduction of the aeraling surface of the fung.~—In acute

ditions the degree of dysp is proportional to the rate
of deflation of the lung. A rapidly accumulating pleural
effusion, u sudden sponlaneous preumothoraz, or an acute
massive collapse of the lung may cause urgent dyspnoen, whereas
the same conditions oceurring gradually may bo almost symp-
tomless. A sudden shift of the medisstinum appears to be
the factor which determines the severity of the dysproea.

1t is well knawn that a lifo of normal activity can be carried
on although one lung is not functioning at all, always provided
that the change has ocourred sufficiently slowly. Patients
with complete collapse of & lung due to growth, with extensive
fibrosis of ono lung, or even following a total p Y,
may not be at all dyspnocic on moderate exertion. But degrees
of lung destruction which are more extensive, affecting two-
thirds or more of the ventilating capacity, render the patient
increasingly short of breath. The most common cause of this
kind is emphysema, but extensive bilateral fibroais of the lungs
such a8 occurs in silicosis, in asbesfosis, and in advanced fibroid
tuberculoais, may causo severs and progressive dyspnoea.

e respiralory centre—~Respiration i3 lled by the
respiratory centre, and this, in tam, is influenced by a variety
of factors, of which the most important are nervous impulses
from the vagna and the fugher centres and chemical changes
in the blood Increase in the H-ion concentration, usually
from excess of carbon dioxide but sometimes from accumulation
of Jactio or other organic acids, results in increased depth of
t hi The * il to acidaemia ” thus brought shout

he
is responsible for the dyspnoea scen in wraemia and in soms
cases of heart-failure  In the ketosis of diabetes the * enol ™
bodies 1n the blood exert a specific eflect on the eentre, giving
rise to “sir-hunger . Oxygen lack causes rapid, shallow
breathing, and alvo periodicity of the respiratory rhythm. Its
sction appesrs not to be dircetly on the centre, but on the
nerve endings in the carotid sinus and the sortic arch, setting
up excitatory impulses which reflexly stimulate breathing. A
degree of dyspneea is present at high oltindes for this reason ;
whent the ventilating surface is diminiched o similar effect wilf
be noted at proportionately lower lovels.
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It would appear that the dyspnoca which is such a character-
istic feature of lobar i and of bronchoy ta is
really central in origin, The degree of dysproea beats no
relation to the extent of lung involvement, and it can only be
due to the toxaemia which is the striking feature of the disease.
In spasmodic asthma it is well known that the essential feature
is o disturbance of respiratory control through the centre.

Nervousness often causes the respii 'y rate to be i d,
and true hysterical hyperpnoea and tachypnoea may oceur.
Interference with the pul y circulati Sudden inter-

ference with the blood supply of a considerable part of the
lung, such as occurs in pulmonary embolism, may eause intense
dyspnoea ; in such cases the diagnosis may be easy if a source
af embolism is known to be present, but it may be very difficult
if the picture is that of urgent dyspnoea without apparent
cause. The pulmonary vessels themselves may be narrowed,
as in Ayerza’s disease, or there may be simple mechanical
congestion, as occurs in right heart-failure. In these cases
shortness of breath is & prominent feature. f

The factors concerned in the dyspngea 9f heart-failure are
complex and vary according to the‘( ‘377 of the heart and
circulation and the extent of coincifierit Aung damage. The
chief factors are stated by Samson‘ anlm to he (i) raised
metabolic rate at rest; (i) diminished vital capacity; (i)
anoxia and consequently a malnourished respiratory centre;
(iv) carbon dioxide accumulation at times and acidaemia.
Secondary renal failure may complicate the issue, causing the
retention of non-volatile acids. A careful overbaul of the
circulation as well as the lungs is therefore necessary whenever
shortness of breath is a presenting symptom, for the twosystems
are go closely connected that, although the primary trouble may
be in one, there may well be extensive changes in the other.

Failure of the muscles of respiration.—Acute dyspnoea may
result from conditions which affect the muscles of respiration,
Sudden paralysis of the diaphragm may cause great distress,
and abdominal distension may interfere markedly with inspira-
tion. The intercostal muscles are rarely paralysed, but in
certain acute lesions of the spinal cord, for instance acule
poliomyelitis, there may even be fatal dyspnoea. .

Minor factors—Of the minor factors concerned in some
cases, increased metabolism, changes in the state of the blood,
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either anaemia or palycyth ia, and chronie ia from
the use of drugs should be kept in mind. These are not by
themselves sufficient to cause marked dyspnoea, but they may
accentuate the effect of the other factors which have already
been considered. Obesity is also a commen contributory
factor, especially as it often occurs in thoss who already suffer
from emphysema or from chronie heart disease.

Two other terms need to be defined. In severe degrees of
dyapnoea the patient may only o able to breathe in an upright
position, a state to which the name orthoprivea is given ; in this
position the inspi -y action of the diaphragm is materially
assisted by gravity. The other abnormality js that known as
Cheyne-Stokes breathing. This occurs in a variety of pathological
conditions and is nestly always s sericus symptom. Tho
respiratory thythm exhibits a periodicity choracterized by a
period of apnocen, after which the breathing recommences, being
shallow at first and gradually increasing in depth until there is
hyperpnoca § the excursions then become smaller and in a short
time cease altogether, being succeeded by a further period of
apnoca. This phenomenon is due to oxygen lack or to the
nction of poisons, usually acids, which accumulate in the blood
stream. It most commeonly results either from interference
with the cercbral circulation, such as may occur in pontine
vascular damage, tumour ar abscess, or from heart-failure or
wraemia. Cheyne-Stokea breathing is often firat noticed when
tho patient is asleep.

Weight

Change in weight ranks as a major symptom because it is
an enrly, and sometimes the earliest, symptom of tuberculosis ;
also, tho weight chart is & very reliable guide in ass&Sing the
progress of & patient under treatment.

The fact of a change in weight is emphasizell, for a steady
weight, either over or under the average, is not particularly
suggestivo of active disease.  An individual may be thin and
much underweight and yet may be in good health, nor is there
any reason to consider that those who are naturally thin sre
therefore predispased to develop tuberele. Those who are too
fat are, perhaps, rather prone ta develop chronic bronchitis
and emphysema. Loss of weight is a cardinal symptom of
active tuberculosia, as the term ** phthisis ™ suggests, and the
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It would appear that the dyspnoea which is such s character-
istic feature of lobar g ia_and of bronchoy ia is
really central in origin. The degree of dyspnoea bears no
relation to the extent of lung involvement, and it can only be
due to the toxaemia which is the striking feature of the disease,
In spasmodic asthma it is well known that the essential feature
Is a disturbance of respiratory control through the centre.

Nervousness often causes the respi 'y Tate to be i 1|
and true hysterical hyperpnoea and tackypnoea may occur.
Interference with the pul y circuluti Sudden inter-

ference with the blood supply of a considerable part of the
lung, such as occurs in pulmonary embolism, may cause intense
dyspnoea ; in such cases the diagnosis may be easy if a source
of embolism is known to be presens, but it may be very difficuls
if the picture is that of urgent dyspneea without apparent
cause. The pulmonary vessels themselves may be narrowed,
as in Ayerza’s disease, or there may be simple mechanical
congestion, as occurs in right heart-faiflure. In these cases
shartness of breath is a prominent feature.
The factors concerned in the dyspnoea ot heari-failure are
complex and vary according to the{ ate/ of the heart and
cireulation and the extent of coincident ung damage. The
chief factors are stated by Samson Wright to be (i) raised
metabolic rate at rest; (i) diminished Vital capacity; (iii)
anoxia, and tly a mal ished respiratory centre ;
(iv) carbon dioxide accumulation at times and acidaemia.
Secondary renal failure may complicate the issue, causing the
retention of non-volatile acids. A careful overhaul of the
circulation as well as the lungs is therefore necessary whenever
ghortness of breath is a presenting symptom, for the twosystems
are so closely connected that, although the primary trouble may
be in one, there may well be extensive changes in the other.
Failure of the muscles of respiration.—Acute dyspnoea may
result from conditions which affect the muscles of respiration.

Sudden paralysis of the diaphragm may cause great distress,
el 2 i Ledly with inspira-

and abdominal may
tion. The intercostal muscles are rarely paralysed, but in
certain acute lesions of the spinal cord, for instance acute
poliomyelitis, there may even bo fatal dyspnoea. .

BMinor factors—Of the minor factors concerned in some
cases, increased metabolism, changes in the state of the blood,




CHAPTER 3
MINOR SYMPTOMS

TIx addition to the six major symptoms inquiry must be made
about subsidiary symptoms. These may be referable directly
to the respiratory tract, they may be general, or they may
concern some other system, the function of which may have
been affected as a secondary event.

TRespiratory Symptoms
Wheeze

This i3 more pronounced on exrpiration and, if it can be
definitely established that there is a respiratory wheeze, then
it is almost certain that the symptom is due to bronchial
spasm and ia therefore likely to be asthmatic. In many cases
of “bronchitis” in children wheeze is presenc and, in such

true spasmodic asthma frequently supervenes.

Stridor
This is i fused with the fi i The noise
produeed is more strident and is clneﬂy inspiratory. Stridor
has its brigin in the laryux or traches; and it therefore indicates
obstruction somewhere between the vocal cords and the main
bronchi. The common causes are fumour, aneurysm, or a
mass of glands.
In infants and small children thero are certain well-defined
which cause inspi 'y stridor. As the personal
history is unobtainable in these cases, the diagnosis must be
made from a consideration of the clinical state (p. 103).

Voice Change

Loss of voice occurs with any laryngeal diseace, or it may
result from paralysis of a recurrent laryngeal nerve.  Recurrent
loss of voice may result from repeated attacks of laryngitis,
but it sometimes precedes the development of frank pulmonary
tubereulosis. Chronic huskiness is a feature of chronic laryngitis,
although it may also oceur in tuberculgsis, syphilie, or grouth of
the larynx,  Aphonin may alse be by sterical in origin

2
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degree of weight loss is roughly proportional to the severity
of the infection.

There may, however, be considerable loss of weight in many
other respiratory conditions, notably in malignant disease, and
also in severe bronchiectasis and sEasmodi—g asthma, Of course,
loss of weight oceurring as a sudden event in the course of some
chronic respiratory disease shonld always suggest the possibility
of a dary tuberculous infecti
Loss of weight is the one major symptom which is not
chiefly concerned with conditions affecting the respiratory
tract, for it commonly results from disease in most systems of
the body. Especially in cases of early hyperthyroidism, the
clinical resemblance to tuberculosis may be close and the
differential diagnosis may have to be carefully considered.
When loss of weight without other obvious clinical features is
the presenting symptom the urine must be tested for sugar in
order to exclude the possibility of diabetes mellitus, -

Malignant disease in any part of the body is a common
cause of loss of weight, and especially in cases of cancer of the
oesophagus and stomach.

Organic digestive disturbances are obvious causes of weight
loss. Gastric and duodenal ulcer, intestinal tuberculosis, and
any type of colitis are ples of 1iy
organic disease which may cause wasting, and it iy frequently
necessary to investigate the state of the intestinal tract by
means of & barium X-ray, even in patients who are knowa to
have disease in the chest. The patient may become very thin
as g result of f jonal disorders of the digestion, such as
achalasia of the cardia, atonic dilatation of the stomach, and
nally, it must be remembered that
y 7 “slimming ** may result in excessive
weight loss and the consequent loss of strength may easily
render the subject liable to contract tuberculosis. N

anorexia nervosa, Fi
at
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Upper Respiratory Catarrh

A history of repeated colds freq ly indi infe
of the nasal sinuses, which is o most important factor in causing
chroni¢ infection of the lower respiratory tract. In these cases
the nose must be carefully overhauled. Hay fever and paroxys-
mal rhinorrhoea aro ly present in asthmatic patients,
or they may ocour separately; the attacks of paroxysmal
sneezing are characteristic. Hay fover, of course, is atrictly
seasonal.

General Symptoms
General symptoms usually result from toxacmia and there-

fore occur in severe acute infecti such s ia, or
in chronic infecti notably “tut losis. The severity of
these symptoms is n rough clinical guide to the balance between

the virulence of the infection and the resistance of the patient,
Malaise

A vague symptom which may indicate gross disease or &
comparatively trivial ailment. It is common in all infections
ag well as in wasting disease. When it occurs without any
localizing symptoms it is always desirable to examine the chest
carefully from the point of view of latent tuberculosis and
cancer,

Undue_Fatigue

Porhaps the vaguest of all symptoms is fatigue, Especially
at the present time it is very common for patients to complain
of feeling unduly tired, and this may mean nothing in terms
of organic disease. Yet fatigue is an carly symptom of tuber-
culosis and growth, so that full investigation must always be
undertaken whenever this symptom is prominent.

Night Sweats

This is & )s in tuberculosis and it serves as
an indication of the severity of the disease, Less frequently
it is noted in cases of lymphad and in malignant states.
“The presence of night sweats does not necessarily indicate that
the disease is situated in the respiratory system, slthough this
‘is usually the case. In children marked sweating is often
associnted with active rickets.
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Symptoms in Other Systems
Dysphagia

The chief causes of dysphagia, although i 31 ic, do
not directly concern the respiratory tract, yet the respiratory
causes are by no means unimportant.

The symptom may result from causes in the throat, such as
acute tonsillitis, quinsy, mumps, and retropharyngeal ebscess.
Tuberculosis of the larynx causes much pain on swallowing,
whereas syphulis leads eventually to a stricture at the upper end
of the gullet. So far as the oesophagus itsel{ is concerned,
impacted foreign body and carcinoma are the common causes,
and disorder of the neuromuscular control of the cardiac
sphincter leads to the development of the condition known
as achalasia of the cardia or, less correctly, as cardio-spasm.

Pressure on the oesopbiigus may occur in the neck or in the
chest. Malignant dlsease of the thyroid gland and erophthalmw
goitre are ional causes of dysphagia, but ternal goitre,

*introthoracic tumour, and thoracic ameurysm are commoner.
Rarely, enlargement of the heart, or a pericardial effusion,
may press sufficiently on the ocesophagus to produce mild
dysphagia.

Dyspepsia

Many respiratory disorders may cause digestive disturb-
ance, either reﬂaxly or as a result of toxic absorption. An
initial l losis may be psi
of the acid type thh pain after food. The correct dmgnos)s in
such cases is easily missed at the critical stage of the disease.
In the later stages anjatonic dyspepsia may occur, shown by
anorexia, nausea, vomiting, and Joss of weights These symp-
toms result from coxnemla and indicate advanced dlsease they
may alse oceur i b hi is and in b

When there is severe spasmodic cough, as in whooping-
cough, mechanical vomiting after a bout of coughing is common.

Tir acute toxic conditions, such as preumonia, the degree
of digestive disturk as evid d by anorexia iting,
and diarrhoea, is a measure of the severity of the toxaemia.

In the most severe cases acute dilatation of the stomach may
oceur
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A history of repeated colds froq tly indicates
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the nose must be carefully overhauled, Hay fever and parozys-
mal vk hoea are ly present in asth ie patients,
or they may occur separately; the attacks of paroxysmal
sneezing are characteristic. Hay fever, of course, is strictly
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General symptoms usually result from texaemia and there-
fore oceur in severe acute infections, such as P ia, or
in chronie infecti notably “tut lozis. The severity of
these symptoms is a rough clinieal guide to the balarice between
the virulence of the infection and the resistance of the patient.

Malaise

A vague symptom which may indicate gross disease or a
comparatively trivial ailment. It is common in all infections
as well as in wasting disease. When it occurs without any
localizing symptoms it is always desirablo to examine the chest
carefully from the point of view of latent_uberculosis and
cancer. !

= Undue_Fatigue

Perhaps the vaguest of all symptoms is fatigue. Especially
at the present time it is very common for patients to complain
of feeling unduly tired, and this may mean nothing in terms
of organic disease. Yet fatigue is an early symptom of tuber-
culosis and growth, so that full investigation must always be
undertaken whenever this symptom is prominent,

Night Sweats
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an indication of the severity of the disease. Less frequently
it is noted in cases of had and in malignant states.
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ie usually the case. In children marked sweating is often
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. There is a tendency for all mucous membranes to be affected
in catarrh. It is quite common for a patient with post-nasal
datarrh to complain also of symptoms suggestive of  gastritis
or of ** colitis ”, .

Intestinal Symptoms

Diarrhoea is not in tuberculosis when the bowel
las become ulcerated, and this symptom is therefore of grave
significance in pulmonary tuberculosis. Toxie diarrhoea is a
serious symptom in pneumonia. In chronic suppurative con- .,
ditions diarrhoea is suggestive of amyloid disease, which may
ooccur as a complication of bronchiectasis, lung abscess, chronic
empyemwa, and, rarely, tuberculosis. .

Fistula-in-ano, when it occurs. without obvious canse, i3
suggestive of tuberculosis and is sometimes present considerably
in advance of the actual respiratory symptoms, In such cases
o careful overhaul of the chest is essential, -

Amenorrhoea
Sudden cessation of the periods is a not uncommon symptom
in early pul y losis, and the of amenor-’

rhoea with respiratory symptoms suggests the possibility of
tubercle. It may also occur in other wasting conditions,

Skin Conditions .

These are rarely likely to be an initial complaint, In
allergic asthma there is often an associated eczema or urticaria,
in the patient or in the family. In pulmonary tuberculosis there
may be pityriasis versicolor, a brownish red eruption seen as a
rule on the shoulders and due to microsporon furfur. Erythema
nodosum may precede phthisis; other tuberculides are rare.
Cut g lomata are i seen in cases of fungus
infection of the Jung and in Boeck’s sarcoidosis. Sometimes
nodules of secondary growth are found in the skin of the trunk
in cases of bronchial carcinoma.

Tt is quite common, in patients of middle age, to find small,
slightly raised, deep-red spots on tho trunk. These are known
as Campbell de Morgan’s spots ; they do not fade on pressure,
being duc to capillary telangiectases, and they are of no
significance, except that they must not be mistaken for a

purparic rash.
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Joint Conditions

Acute suppurative arthritis is an occasional complieation of
pneumonia. A diffuse form of polyarthritis, apparently toxie
in origin, may occur in pulmonary fuberculosis. 'This condition
has been described in the French literature and it is important
to keep it in mind, for sometimes there are no chest symptoms
and the focal infection is assumed to be streptococcal. Very
marked swelling of the medium-sized joints, ocourring with
clubbing of the fingers, and known as hyperirophic pulmonary
osteoarthropathy, is sometimes seen in cases of chronic suppura-
tion, pulmonary syphilis, and bronchial carcinoma.

The Nervous System

In acute infections of the respiratory tract there may be
toxic delirium which may persist for some time after the canse
has ceased to operate. A toxic psychosis is an occasional
complication of pneumonia but it is rorely persistent. Menin-
gismus is not uncommon, especxally in the apical pneumoma of
children, but true is aTare b
There appears to be a curious connection between lesions in
the Iung and in the brain, for lung abscess and bronchiectasis are
common causes of cerebral abscess, and bronchial carcinoma
frequently gives rise to cerebral metastases. In fact, a primary
cerebral tumour should not be diagnosed until it is certain that
the lungs are clear.

The spinal eord may be affected by pressure on the vertebrae
by aneurysm or growth, or by permeation of the foramina by
intrathoracic fumour. Thege conditions must be kept in mind
when investigating the cansc of a spastie ‘paraplegia.

The peripheral nervous system is rarely aﬁected but an
acute polyneuritis i1

In conelusion, it must be remembered that advanced chest
disease may be present with few or no symptoms. A bronchial
carcinoma may give rise to metastases anywhere in the body,
and the secondary growths may cause symptoms while the ™
primary is yet latent ; for instance, a metastasis in the brain
may lead to an erroneous diagnosis of a primary cerebral
tumour. Even in the absence of respiratory symptoms it is
always as well to take all precautions to exclude disease in the
respiratory tract.




CHAPTER 4

THE AUXILIARY HISTORY
The Past History

Tae past life of the individual is often reflected in the present
clinical state, so that a knowledge of the background and of
the habits is often essential, not only in diagnosis but also
in prognosis. Consideration of the previous illnesses is also
important, for the present condition may be & sequel of past
disease,

It is necessary to know the life the patient is accustomed
to lead, the amount of travelling' that he has to do, the atmo-
sphere both at work and in the home, Over-work, mental
worry, fatigue, poor nutrition, and bad ventilation are potent
factors in diminishi ist: to infection and thus are likely
hs of tuk losis.  Injudici dieting in order to
reduce weight reduces resistance as well, as does excessive
sun-bathing in those who are not suited to it. Those who eat
too much, and who are out of condition in consequence, are
prone to develop chronie bronchitis and emphysema, and their
gross habit spells poor resistance to infection, so that the chance
of recovery from pneumonia is less than average. Alcgholios
are also bad risks so far as chest infections are concerned.
Tohacco smoking may cause irritation of the upper respiratory
tract and thus may be responsible for the persistence of cough
in pharyngitis and in laryngitis. It has been shown that heavy]
smokers are more liable to develop posi-operative collupse of the
lung.
%{ecent injury is a possible cause of such acute conditions
as haemothorax and pneumothorax, or it may explain a hacmo-
ptysis. An injury can also aggravato or reactivate some
pre-existing condition. But injury cannot cause tuberculosis,
nor is there any evidence that it can be responsible for the
development of malignant disease.

The occupation must next be considered. - There are some
respiratory diseases which are due to the inhalation of dust,
such as silicosis and asbestosis, but there is no evidence that the
inhalation of irritant dust plays any part in causing bronchial
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cancer in this country, although the tendency of the cobalt
miners of Schneeberg to develop this disease is well known.
It is not sufficient to inquire about the present oceupation, for
this may have been recently changed, and it is better to obtain
a brief summary of the life of the individual. For instance, a
patient who describes himself as a *night watchman ” has
almost certainly pursued an entirely different occupation in the
past. Bronchitis may be agg d by the )i in
which a patient works, when it is either dusty or steamy. A
patient may become sensitive to some foreign protein which he
handles in the course of his work and he may develop asthme.

The mechanical effect of certain oceupations on the lungs is
well recognized. Glass-blowers are said to develop emphysema;
it is less certain that players of wind instruments suffer in this
way.

The part played by previous disease must next be eonsidered.
Of the acute specific fevers, measles and whooping-cough pre-
dispose towards preuwmonia as a complication and to dronchi-
ectasisasasequel. Ahistory of repeatedattacks of “ pneumonia ™
is commonly found in cases of bronchiectasis and in asthmatics,
in whom the acute condition is not always a true pneumonia,
Operation on the upper respiratory tract, such as the removal
of tonsils, teeth, or nasal polypi, i3 sometimes followed by lung
abscess. Previous pleurisy, either dry or with effusion, must
‘be regarded as a strong point 1n favour of a diagnosis of fuber-
culosis in & young adult who presents respiratory symptoms,
and a history of erythema nodosum has a like significance. It
is common to obtain a story of repeated attacks of “influenza”;
this diagnosis is so simple that it is commonly wrong, except
in epidemics. In cases of sporadic influenza it is necessary
to watch the state of the lungs very carefully for evidence of
eatly tubercle. Sometimes recurrent pyrexia results from sinus
infection.

In allergic conditions, such as asthma, it is usual to find
that the patient has previously suffered from infantile eczema,
urticaria, hay fever, or some similar manifestation.

In cases of recurrent bronchitis it is necessary to inquire
about the condition of the upper respiratory tract, for a history
of repeated colds or tonsillitis suggests that the infection is in
reality descending to the bronchi from some focus in the upper
part of the respiratory tract.
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Attention must always be paid to a Aistory of contact with
infection. This is of particular importance in the case of
contact with open tuberculosis. Tt is also helpful in children
with apparent bronchitis who have been in recent contact with
measles or whooping-cough, A chronic infective condition in
a patient who is connected with cattle should suggest the
possibility of actinomyecosis. .

Finally, it is desirable, in obscure cases, to consider the
possibility of conditions which do not commonly occur in this -
country, such as biasis, fluke infections, and parasitic cysts.
To this end inquiry should be made whether the patient has
resided abroad.

The Family History

Consideration of the family history is chiefly of ifnportuncc
in that it directs attention to hereditary predispositions, and
that it indicates the likelihood of contact with infection at
some stage in the patient’s life,

The most definite familial respiratory affection is allergic
asthma, in which cases a family history of that complaint, or
of allied phenomena, is frequently noted. In certain families
thero is & tendency to the development of emphysema and
chronic bronchitis. Catarrk tends to run in families.

In suspicious cases a family history of pulmonary tuberculosis
may be of iderable value in ing the di is in the
early stages of the disease, but it is also of importance in
forming a prognosis, for certain families appear to be unable
to put up any effective resistance to the infection and,’in such,
the progrosis in the individual is below the average.
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General Observations

It is & wise maxim to ohserve the patient beforo devoting
attention to any particular system. It is this preliminary
summing-up which is the hall-mark of the good clinician, and
it is an art which cannot be explained in print, for the ability
to *size up ” a patient can only be acquired’ by experience.
Yet this faculty is an cssential feature which in reality forms
the basis of clinical insight, or apparent intuition, and it can
only be learned by painstaking observation of mankind in
general, and not only of the sick,

At the very first glance it is usually possible to surmise
whether the patient is well or ill and, if so, how ill. Appear-
ances are often deceptive and mistakes are bound to be made,
but increasing experience will be found materially to reduce the
number of errors of judgement. The most obvious and striking
general change is the presence of cackeria ; this term implies
more than simple wasting, although it is not easy to defino the
difference. The cachectic patient looks ill, the skin is atrophic
and shiny, and one has the impression of impending death ;
advanced carcinoma or tuberculosis cause cachexin which, for
contrast, might be compared with the simple wasting of a severe
case of toxic goitre.

The absence or presence of respirafory distress is noted
almost subconsciously ; the causes have been mentioned in
the section on dyspnoea. It is important not to overlook the
presence of Cheyne-Stokes breathing. .

The complexion may reveal much to the observant. There
is the delicate’ texture of the skin and the “ pink and white
appearance of tuberenlosis, often associated in the active stages
with a hectio flush, not ta be confused with tho malar flush of
mitral stenosis. Many sufferers from chronic bronehitis and
asthma have a rather bloated appearance from venous con-
gestion, and a sallow or muddy hue is not unecommon when
there is chronic suppuration. Rarely the skin will show a waxy
appearance suggestive of amyloid disease.

Cyanosis is often secn, and it may be noﬁc.ed earliest in the
lips and ears. o understand its significance it is hecessary to
know how it is caused. Cyanosis results from an excessive
amount of reduced haemoglobin in the capillary circulation,
and the main factors concerned are venous atasis, increased tissue
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side, either fibrosis or collapse.” An appearance of flattening is
rarely produced by wasting of the chest fauscles, as in polio-
myelitis or swhen the pectoralis major is itally absent.
The spine should always be examined to exclude the presence
of seoliosis.

Alternatively, ono side of the chest may be expanded.
This is apt to lead to confusion, for it is obvious that the
general shape of the chest will be the same as when the opposite
side is flattened. It is therefore always necessary to be very
sure which side is sound and which is diseased, otherwise serious
diagnostic error will result. Expansion nearly always indicates
disease in the pleure on the affected side, the common causes
being pleural effusion and pneumothorax. Very rarely n rapidly
growing tumour may produce & similar result.

The Respiratory Movements .

The preceding points are noted while the general appearance
of tHe chest is being observed. It is now necessary to pay closer
attention to the act of breathing, as shown by the respiratory
movements, Tho patient should first be allowed to breathe
naturally. Normal breathing should be quiet and effortless;
the rate should be about 20 per minute end the rhythm should
be regular. Increase in rate is particularly marked in lobar
prewmonia and this point is of great importance in the dis-
tinction bet p ia and p itis (p. 194). The
presence of wheeze, stridor, or other abnormality may be
observed and the action of the accessory muscles of respira-
tion should be noted. In an acutely ill patient there may
be dyspnoea, hyperpnoea, or Cheyne-Stokes breathing, the
significance of which have been discussed. Therc is often a
characteristic expiratory grunt in pneumonia ; in the broncho-
pneumonia of small children the respiratory rhythm may be
reversed, the sequente being (i) expiration, (ii) inspiration,
(iii) pause, and this observation is therefore diagnostically

significant.
When there is no dyspnoea it is desirable to observe the

patient when he tokes a deep breath, as this may accentuate
any asymmetry of movement.

(8) The respiratory excursion may be
most commonly seen in emphysema, because the chest wall is
in o state of more or less permanent expansion ; in case of

diminished. This is
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x{witlion is rapid, and the clinical state of the patient is that of heart.
ayure,

Enlargement to the left may also occur from hypertrophy of the
left ventricle. The common eauses are high blood pressure, aortic
regurgitalion, and adkerent pericardium. The hypertrophied ventricle
causes a pronounced impulse which may be seen over a wider area
than usual and is well sustained.

2. The keart may be drawn lo the left. This occurs when the
volume of the left lung is diminished. The pleural space is potential,
and not actual, so that the shrinkage of the lang must be compens. -
ated by movement of the heart and other mediastinal structures
towards the affected side. The tivo common causes of traction to
the left will therefore be fibrosis and collapse of the left lung,

8. The heart may be pushed over (o the left. " This almost invariably
results from conditions affecting the right pleural sac, and the two
common causes are pleural effusion and preumothorax.

(c) The heart may be displaced to the right. The only primary
cardiac condition in which this occurs is dextrocardia in which, owing
to maldevelopment, the position of the heart is reversed in the
chest. The heart is drawn to the right by fibrosis or by collapse
of the right lung, and it is pushed over to the right by left-sided
pneumothorax or pleural effusion. N

The information obtained from the observation of the
respiratory movements and of the position of the heart may
now be combined and an idea may be formed of the type of

lesion likely to be present.
Bearing in mind that the sidewhich moveslesswell js the damaged

side, it need only be stated that— i
(1) Displ t of the mediastinum fowards the immabile (i.e.

damaged) side resulls from fibrosis or collapse of the lung. N
i) Displ of the mediasti away from the immobile

i)
(i.e.(d)amag‘edj side resulls from pleural effusion or preumothoraz.

Additional observations, — Campbell de Morgan’s Spots
(p. 24) are often seen in middle-aged patients; they have no
significance, but care must be taken not to confiise them with
a purpuric rash. Nodules of tic growth are i
observed in or under the skin. These vary in size and they may
be quite large ; it is obviously important that their significance
should be recognized. Distended veins over the front of the
chest indicate venous obstruction and they may therefore be an
early sign of mediastinal tumour. .

Abnormal pulsation is occasionally seen in the second and
third right spaces, close to the sternum, in cases ot: aneurysm of
the ascending arch of the aorta. The pulsation is sometimes
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- diffionlt to detect unless specially looked for; the upper chest
should be viewed with the eyes on a level with the sternum when
aneurysm is suspected.

1t is always advisable to include the i jon of the upper
part of the abdomen at this stage and to note the respiratory
movement in this situation. This affords val\mb]e evidence
of the action of the diaph
prominence of the eplgasmum shows that respiration is bemg
carried on chiefly by means of the diaphragm, and is commonly
seen in cases where the intercostal muscles are not performing
their function; it is present with emphysema. Inspiratory
recession of the upper abdomen on one side only indicates that
the phrenic nerve on that side is paralysed and is suggestive of
malignant growth involving the nerve.

Litten’s sign is of some value in distingnishing lesions above and
below the diaphragm, When the patient is recumbent in a good light
& shadow will be seen to move from above downwards in the lower
patt of the axilla during inspiration. This is due to the pull of the
descending diaphragm cansing recession of the intercostal spaces ;
it indicates that the diaphragm is contractig and that it has normal
contact with the chest wall. This moving shadow is not seen in
pleural effusion, whereas it is present with subphrenic abscess

In conclusion, the fingers must always be examined for the
presence of clubbing. The fully developed state, with bulbous
finger-ends, is easy to recognize, but the earler stages are more
difficult. A slight degree of curving of the finger-nails and a
fullness and shiny appearance at the base of the nails are
suggestive of clubbing, but opinions sometimes differ as to
‘what constitutes the early stage of the condition. Clubbing
is found in most chronic chest diseases, bronchiectasis, lung
abscess, empyema, and growth ; rarely is it present in uncom-
plicated tuberculosis. It is also found in congenital heart
disease and in subacute bacterial endocarditus.

Susary oF ESSENTIAL SIGNS on INSPECTION
Shape —
Symmetrical,
Flat—tendency ta branchitis, tuberele, ete.
Expanded—emphysema.
Asymmetrical.
Retraction~Bbrosia or ccllapse of the lung
il eftusion or
ovement.—The snie which moves less well ia the d;aeaayi side,
D




CHAPTER 6

PALPATION

Tue first object of palpation is to confirm the observations
slready made on inspection. The respiratory movements may
be more accurately determined by palpation and the apex
beat may be exactly defined. Further information may, how-
ever, be obtained, and as a routine this method of examination
should be continued as follows :—

1. The state of the muscles can be ascertained by gentle
palpation, especially over the pectoral muscles. The tone of
these is diminished in many wasting conditions, as well ag in
diseases which primarily affect the muscles themselves. At
this stage of the examination tenderness may be elicited, which
may be caused by local inflammation in the muscles or in
their subjacent fibrous tissues, or may result from deep-seated
inflammation affecting the pleura. Tenderness in the upper
left chest is i iated with d ive lesions at
the base of the aorta, or with disease of the coronary vessels.
It is sometimes noticed, on tapping the muscles, that a twitch
is elicited ; this is known as myofatic irritability, and it is found
in many wasting conditions, especially in tuberculosis and
carcinoma. A further stage of the same condition is sech when
the muscle responds by forming & small transient lump at the
point of impact, a ph known as id which
has much the same significance.

2. Any Jumps or irregnlarities which have been noticed on
should now be carefully investigated in order to
their i y and ical relationships. This
part of the examination must always inelude palpation of the
supraclavicular fossae and axillae Jor enlarged glands, and of the
bréasts for carcinoma. Hard swellings in or under the skin,
especiblly when they are adherent to surrounding ‘struct.nres,
nearly,always indicate malignant growth. Fiuctuation will be
elicited when pus is present, either from subcutancous sup-
b joh, sbscess in ion with the spine or with a rib,
or the tare cases in which an underlying empyemn comes to
the surface. It may slso be present over a haematoma. Al
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definife conclusion can be drawn, ZIncrease in the vocal vibra-
tions is found over areas of pncumomc consolidation, and this
sign is useful in disti 2 between lidation and
effusion. Occasmnully an mcreusc is noted aver cavities in the
Jung. It is more common to find diminution. In women and
children and in the obese the vocal vibrations are normally
feeble and, of course, vibrations are absent when the voico is
lost. Thickened pleura, bronchial obstruction, fibrosis of the
lung, dense consolidation, tumour, and prieumothorax may all
cause diminution, and lhe vocal vibrations are commonly absent
over pleural effusions. Absent vocal vibrations are, in fact, o
valuabls indication of the presence of fiuid in the pleura. In
cases of pneumonia the vibrations are sometimes found to
disappear rather suddenly ; this cvent nearly always indicates
o developing pleural effusion, and it may be » warning of
impending empyema.

When there is both fluid and air in the pleural eavity a
succussion splash may be felt, This is elicited by placing the
flat of the hand on the back of the chest and moving the
patient slowly forwards, nnd sharply backwards ; it is patho-

ic of hydro

Finally, the upper abdomen must be palpated, for informa-
tion may be obtained which is strictly relevant to the state of
the respiratory tract. The liver or spleen may be found to be
displaced downwards by a pleural effusion, or the liver may be

larged from the p of or of amyloid disease.
Sometimes o tumour may be felt in the abdomen which gives
rise for the first time to the suspicion that the trouble in the
chest may be due to secondary deposits from an extra-thoracie

source.

Sussary oF ESSENTIAL SiONS ON PALPATION

Position of Medinstinum.
Displaced towards the affected side~—fibrosis or cuUane of the

ITun,
Displacged away from the affected gide—pleural effusion or
pneumothorax.
Vocal vibrations.
Incrensed—mnaohdahon of the lung i
d- t chronic Jung condi hickened pleura.

Absent~pleuml effusion.
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tympanitic”. As the quantity of air in the percussed area dimin-
ishes, 5o the pitch of the note rises, but special names need not be
attached to the different sounds. The pitck varies according to the
tension of the contained air ; the higher the tension the higher the
pitch, and the less the resonance,

The tone of the percussion note is seldom pure. Mostly it is
;nuﬂled and, with complete dullness, there may be sound without
one.

The sense of resistance felt on percussion is, to the expert, almost
as significant as the sound produced. The sensation with fluid is
one of unyielding resi which fs ¢l teristic.  With all but
the most dense consolidation there is some sensation of elasticity
even although there be little resonance.

It is customary to describe the perenssion note in abstract
terms according to its “ resonance . The term is really used
to indicate the result of a sub ious mental hination of
the pitch and duration of the sound, and the note is described
a8 being more or less resonant than normal, or as heing dull.
Tho ability to describe and to interpret the percussion note
must be acquired by experience.

The objects of percussion are, firstly, to clicit a sound and,
secondly, to determine the sense of resistance. The physical
state which is examined is the depth of the column of air which
underlies the percussed part. The longer the column, and the
less the amount of overlying tissue, the more resonant the note.

There is no normal percussion note. It varies with the
thickness of the chest wall and with the vigour of the per-
cussion stroke. It is best to adopt a stroke of medium intensity
as a standard. A stroke which is too heavy will elicit resonance
from areas far removed from that which is being pereussed,
whereas a stroke which is too light will fail to elicit resonance
which is subjacent. The note may vary in either of two ways,
being more or Jess resonant than the normal, which is judged
by the character of the note on the apparently sound side of
the chest.

A more resonant note is found when there is more air in
proportion to solid tissue. It is present in emphysema and, as-
that condition is usually bilateral, it may not be possible to be
sure of the change until the condition is advanced. A hyper-

28 note is obtained over a 7 h In most cases
the note is low in pitch and of markedly increased resonance,
although this is not always the case, especially when the lesion
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affected Tobe, which may be d in lobar p
In pleural effusion of moderate degree the shupe of the dull
area is very characteristic, for the upper border rises from the
region of the spine with a convex upper margin to reach a peak
about the mid-axilla, and gradually slopes down towards the
sternum. In doubtful cases the shape of the dull area may be
of considerable diagnostic help. The dullness of a localized
collection of fluid, such as 2n interlobar empyema, an aneurysm,
or a cyst, may be very sharply defined, as may be that of some
solid tumours,

Finally, the area of cardiac dullness should be mapped out.
From the point of view of the examination of the respiratory
system this is important chiefly in that it checks the observa-
tions on the position of the heart, and affords useful information
as to whether the heart is enlarged or displaced. Sometimes,
as in cases of pericardial effusion, the area of cardiac dullness
may encroach to a considerable extent upon the arca normally
occupied by the lung on either side, and difficulty in disgnosis
may result. Pericardial and left-sided pleural effusions are

lly confused, although careful tion to the shape
of the dull area should obviate error 2s a rule. s

trabl

Suvrnnary oF Essentiar Sians o¥ PERcyssioN

Percussion note.

ore t- physema, p 1 .

Less resonant—any condition in which the Iung contains less
air, consolidation, collapse, fibrosis, thickened pleura.

Dull—pleural effusion, massive growth.
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pneumothorax). The intensity of breath sound, therefore,
rans roughly parallel to the Tespiratory movement. The
sounds will be equally diminished on both sides of the chest
when both lungs are equally damaged, as oceurs in emphysema
or diffuse fibrosis,

The breath sounds are entirely absent when; for any reason,
air is unable to enter a large bronchus. Obstruction of a
bronchus by foreign body or by growth, leading to massive
collapse of the lung, or pressure on the lung from a large plenral
¢ffusion or preumothoraz, ate the most likely causes,

The quality of the normal breath sounds is termed vesicular.
The column of air is conducted along the traches and main
bronchi in & steady stream, and it iy then broken up in the
innumerable pulmonary alveoli, so that the pure sound whick is
present over the main tubes is altered. It is customary to
compare vesicular breathing with the sound produced by the
rustling of leaves in the wind, yet this comparison is not really
adequate, and the normal vesicular breath sounds can only be
fixed in the mind by careful study of the normal chest. Vesicu-
lar breath sounds are normally heard over the whole of the
Tungs with the exception of a small area in the second right
space, close to the sternum, where the eparterial bronchus
approaches the surface.

It is helpful to remember that, with vesicular breathing,
the sound is audible throughout inspiration, there is no percept-"
ible pause b inspiration and expiration, and the sound
is only heard in the first quarter of expiration, being less audible
in this phase. Loud vesicular breathing is often heard in
the chests of children and is termed puerile. Prolongation of
expiration is often the earliest evidence of disease. 1t is com-
monly heard when emphysema is present and, when it is
localized to an apex, it may be & sign of early tuberculosis.
An icregular breath sound, cog-wheel breathing, may be heard,
chiefly over the upper lobes and anterior margins of the lungs.
It is due to irregular expansion of the lung, sometimes as
result of uneven descent of the diaphragm, but its significance
is doubtful; it need not necessarily mrean diserso in the lung

or pleura.
‘Abnormal breath sounds ate frequently heard, the common

variety being known as bronchial breathing. In this the quality
of the breath sounds is pure, inspiration and expiration are of
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of bronchitis or of spasmodic asthma. The rhonchus, a low-
pitched sound, is produced in the larger tubes, and the sibillas,
high-pitched, is produced in the bronehiol

Rales are produced by the bubbling of air through liquid,
and they are minute explosive noises which usually oceur in
showers. They vary in size and may be termed coarse, medinm,
or fine, according to the size of the tube in which they are
produced. Rales are commonly heard in the region of cavities
and usually indicate the p of tuberculosis, bronchi i
or lung abscess, but they are also heard when there is exudation
of fluid inta the hioles, as ocours in 3 fails
and cedema of the lungs.

Crepitations are the finest of all added sounds and they are
heard only in inspiration. It may be difficult or impossible to -
distinguish a crepitation from a fine rale. The crepitation is
produced by undue adhesion of the alveolar walls on expiration,
50 that the inspiratory effort forces them apart, producing an
andible sound in the process. The presence of crepitations, theres
Jore, is a definite indication of damage in the lung tissue itself.
Crepitations are commonly heard in the early stages of pneu-
monia (** indux '), as well ag during resolution (* redux ), in

early d

bereulosis before i has and in cases
of incomplete collapse of the lung (**atelectatic » crepitations).
They are sometimes heard at the beginning of auscultation
in debilitated subjects as a result of patchy collapse of small
areas of the lung. Such crepitations may be recognized by the
fact that they disappear on decp inspiration or after hi
when the lung is caused to expand better.

Extra-pulmonary sounds may be of many types, from the
coarse audible tremor which is sometimes produced in muscle to
the crackling noises which may be heard in surgical emphysema.
(The nature of this latter sound will be made clear on palpation,
for the crackling can be felt as well as heard.) The only added
sound which has any signi: so far as the i -y tract
is concerned is pleural friction. The sound is usually coarse and
creaking in character, although sometimes it is fine and may
resemble crepitation. Friction is localized and unilaters.'l, it is
X Ily heard in inspiration and in piration, it is not
altered by conghing, but the sound may be increas'ed by
pressure of the stethoscope on the aﬂected.area. Pain and
tenderness are usually present where friction is heard.
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After the added sounds have been determined the patient is
instructed to cough, and any alterations are noted. Vanishing
sounds'are mrely sngmﬁca.nt but rales and crcp)tatlons which are

d by coug are imes a sign of early tubercle,

Post-tussic suction consists in a eurious sucking noise, heard after
eoughing, which is caused by air rushing into a cavity. It issaid
o be the only sign which indicates a cavity with certainty, but it
is very rarely heard.

The vocal resonance is studied when the patient says  one,
two ” or “ ninety-nine » ; hoth are guitable. The normal voice
sounds are indistinct, and in this respect they are comparable
with vesicular breathing, for the clear laryngeal fones are lost
when the air column is split up in the alveoli. Experience is all
that is necessary to be able to recognize normal voice sounds.
The resonance is faint when the voice iz high-pitched, when the
patient is well-covered, and when the voice itself is weak ; it is
stmng when the reverse conditions are present.

hoph is the b: lity. It ocours
when the pure voice sounds are conducted without change to
fhe stethoscope, and it may be defined as * the clearest degree
of vocal resonance ever heard over the healthy chest, and all
degrees more clear than this 7. The loudness of the sounds is
nothing to do with bronchophony ; it is simply a matter of
clearness. When in doubt, the sounds may be compared with
those heard in the second right space, close to the sternum,
where normally the clearest vocal sound is heard; equal or
i d cleatn: i hop . The i
of by hophony, direct duction from the b hus to the
stethoscope, is precisely similar to that of bronchial breathing.
These two phenomena will therefore be found in similar eircum-
stances, in brief, consalldahlm &nd cavifation, and the two
ditions cannot be disti hed with certainty by the voice

sounds,
Aegophony i3 & variety of bronchophony, but the clear
sounds are altered by the addition of a nasal element ; it owes
its name to its fancied resemblance to the bleating of a goat.
Altlmugh it may occur in any of the conditions which cause
, it is most ly heard over a thin layer of
fiuid in the pleura.
Whispering pectoriloquy is a term employed to indicate the
direct tronsmission of syllables by the whispered voice. Itis
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heard over cavities which are in direct communication with
a bronclfus, and sometimes over solid areas, Thig sign may be
help‘i;ul in the case of very ill patients or when the voice is
weak.

Additional observations may be made during auscultation,
Should there be reason to suspect the presence of o pneumo-
thoraz, an attempt should be made to elicit the coin sound.
This is done by placing a coin flat on the chest and pereussing
"It with another coin while Mtating, Lung tissue prod
& dull note, whereas a large air space yields a clear, echoing
sound. The sound is not present over every pneumothorax,
for the tone depends on the tension of air within the cavity,
and it may happen that the result varies from time to time
in the same patient. A positive coin sound is almost diagnostic
of pneumo-thorax, although it may be elicited, very rarely,
over enormous cavities in the lung, -

A physical sign which is path ic of hydrop
thorax is the succussion splask. This occurs when there is &
moderate quantity of fluid and a good deal of air in the pleural
cavity. It is best elicited by listening at the suspected upper
Ievel of the fluid and jerking the patient slowly forwards and
sharply backwards. A splash is heard which is quite character~
istic, and the impulse may even be perceptible to the patient
and to the hand of the examiner. When there is only a small
quantity of fluid there will be no splash, but a metallic tinkie
may be heard on deep inspiration. This is & musical sound
which somewhat resembles the bursting of 2 bubble. It often
accompanies amphortic breath sounds and is said to be due to
the bursting of bubbles which ascend through the fluid from a
tiny opening in the lung below the level of the liguid.

The physical ination of the chest completed, a careful
summary of the physical signs should be prepared and an
attempt should be made to interpret them in the light of the
history. It must not be forgotten that a complete examination
of the patient must be made in every case, for fresh information
may be gained which may confirm the opinion already formed
or which may, on the other hand, suggest other possibilities,
In either case the clinical diagnosis is rarely sufficient, for it
is usually capable of proof, and, with this end in view, the
appropriate methods of special investigation should next be

applied.




AUSCULTATION

51

SoaarY of EssENTIAL SIGNS ON AUSCULTATION
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CrarTER 9
RADIOLOGY OF THE CHEST

Tmis section deals with the general principles of the X-ray
examination of the chest and the radiographic appearances of
the common abnormalities. The best results are obtained by
combining the information derived from the film with that
gained by clinical observation. Physical examination of the
chest is never complete until 2 good X-ray film has been care-
fully scrutinized. And, in fact, this method of examination
will frequently reveal abnormalities which conld not be detected
by even the most competent observer who places his faith on
physical signs alone,

The complete radiological examination consists in a routine
preliminary screening of the chest and subsequent inspection
of films taken in such positions as are considered necessary.
Certain special measures may then be adopted in order to
secure further information. .

Screening.~—Apart from conveying a general impression of
the state of the lung flelds, and this can be obtained in much
greater detail from a study of the films, soreening is essential in
order to detect abnormalities of movement. The action of the
diaphragm can be clearly seen, and the extent of its excursion.
By this means ! ledge can be obtained i
the hanism of respiration ; in the emph; subject
the diaphragm is seen to lie lower than usual and to move little,
if at all, on inspiration. Most asthmatics can be seen to make
little use of the disphragm and the lower part of the chest
remains fixed. 1When one side of the diaphragm is paralysed,
23 it often is in cases of bronchial carcinoma, the affected side is
iderably raised and either immobile or it may even
aseend on inspiration (paradozical t). The pulsati
of the heart and aorta should also be studied, although much of
the information so obtained lies in the provinee of the cardio-
logist. The conus of the pulmonary artery can often be scen
pulsating vigorously when there is any obstruction in the
pulmenary circulation and the size of the aorta may be defined.
1t is mecessary in all cases of apparent mediastinal tumour to

52
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be certain that the shadow is not that of an aneurysm, and &
simple test is to screen the mass in order to observe whether it
pulsates.

The film.—The most satisfactory films are those taken with
the tube six feet distant from the patient, so that the rays are

, paralle], or nearly so. A film should never be taken with the
tube less than three feet from the chest, as an element of
distortion is introduced and it is impossible to pare the
size of the various structures with the normal. It is usual to
take n postero-anterior film, that is, the tube is behind the
patient and the casette is held in front of the chest, This is
the standard film which is always produced when a chest
X.ray is asked for without qualification. It is sometimes found
that a lesion is more clearly seen with an antero-posterior film ;
in this case the patient faces the tube while the casette is held
against the back.

In addition to the standard postero-anterior film, a lateral view
must ahways be taken when any lesion is present, in order lo localize
it (figs. 23, 24). The necessity for a lateral view is particulatly
great in view of recent work which "has demonstrated the
existence of well-defined “‘segments™ within the various lobes
of the lungs: The d ion of local 1 involve-
ment is of great significance in the recognition of early malig-
nant disease, and it has now become extremely helpful to the
surgeon who is planning an operation for lung abscess or for

is, Tt is not ary for the student to be familiar
with the names which are given to the many segments which
have been described, nor, indeed, is the nomenclature fully
established at present. Films are usually taken in the erect
position and, if taken with the patient recumbent, allowance
for this must be made when the film is examined. The patient
must always be erect when it is desired to determine the
presence of a fluid level {figs. 18, 23, 49). Care must be taken to
ensure that the patient is straight beforo the exposure is made.

Abnormal appearances consist, firstly, in a divergence of
the anatomical structures from the normal, and secondly, in the
presence of abnormal shadows ; it is in the interpretation of
these shadows that difficulty is most apt to occur. A shadow is
cast by any portion of lung which has become airless, and there
is nothing specific about most of them. It is therefore unwise
to draw too definite deductions about the nature of a disease

B
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THIS section deals with the general principles of the Xeray
examination of the chest and tho radiographic appearances of
the common abnormalities. The best results are obtained by
combining the information derived from the film with that
gained by clinical observation. Physical examination of the
chest is never complete until a good X-ray film has been care-
fully scrutinized. And, in fact, this method of examination
will frequently reveal abnormalities which could not be detected
by even the most competent observer who places his faith on
physical signs slone.
'Th pl diological ination consists in a routine
preliminary screening of the chest and subsequent inspection
of films taken in such positions as are considered necessary.
Certain special measures may then be adopted in order to
secure further information. .
Screening.—Apart from conveying & general impression of
the state of the lung fields, and this can be ebtained in much
greater detail from & study of the films, screening is essential in
order to detect abnormalities of movement. The action of the
diaphragm can be clearly seen, and the extent of its excursion.
By this means accurate knowledge can be obtained concerning
the hanism of respiration ; in the emph; subject
the diaphragm is seen to lie lower than usual and to move little,
if at all, on inspiration. Most asthmatics can be seen to make
little use of the diaphragm and the lower part of the chest
remains fixed, When one side of the diaphragm is paralysed,
as it often is in eases of bronéchial carcinoma, the affected side i3
seen to be considerably raised and either immobile or it mey even
ascend on inspi {paradoxical The p i
of the heart and aorta should also be studied, although much of
the information o obtained lies in the provinee of the cardio-
logist. The conus of the pulmonary artery can often be seen
pulsating vigorously when there is any obstruction in the
pulmonary circulation and the size of the aorta may be defined.
Tt is necessary in all cases of apparent mediastinal tumour to
52 .
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be certain that the shadow is not that of an sneurysm, and o
simple test s to screen the roass in order to observe whether it
pulsates,

The film.—~The most satisfactory films are those taken with
the tube six feet distant from the patient, so that the rays are
paraflel, or nearly so. A film should never be taken with the
tube Jess than three feet from the chest, as an element of
distortion is introduced and it is impossible to p the
size of the various structures with the normal. It is nsual to
take a postero-anferior film, that is, the tube is behind the
patient and the casette is held in front of the chest. This is
the standard film which is always produced when a chest
X-ray is asked for without qualification. It is sometimes found
that a Jesion is more clearly seen with an antero-posterior film ;
in this case the patient faces the tube while the casette is held
against the back.

In eddition to the standard postero-anterior film, a lateral view
must always be taken when any lesion s present, wn order to localize
it (figs. 23, 24). The necessity for a Iateral view is particularly
great in view of recent worL wh\ch has demonstrated the

of weil-d d * within the various lobes
of the lungs. The d fon of local 1 involve-
ment, is of great significance in the recognition of esrly malig-
nant discase, and it has now become extremely helpful to the
surgeon who is planning an operation for lung abscess or for
bronchiectasis. It is not necessary for the student to be familiar
with the names which are given to the many segments which
have been described, nor, indeed, is the nomenclature fully
established at present. Films are usually taken in the erect
position and, if taken with the patient recumbent, allowance
for this must be made when the fitm is examined. The patient
must always be erect when it is desired to determine the
presence of a fluid level (figs. 18, 23, 49). Care must be taken to
ensuro that the patient is straight before the exposare is made,

Abnormal appearances consist, firstly, in a divergence of
the anatomical stractures from the normal, and secondly, in the
presence of abnormsl shadows ; it is in the interpretation of
these shadows that difienlty is most apt to oceur, A shadow is
cast by any portion of lung which has become airless, and therc
is nothing specific about most of them. It is thereforo
to draw too definite deductions about the nafure o:;_g,‘

.




Sreas Tingaseywintinh ©PEhe Blm alone, and the X-ray examina-
Tk iy 4t e Wilownd entirely to supplant the methods of
P asmnination and the other investigations which have
oot Sratrand, Qunsolidation may be due to causes other than
tudencuhsdx or growth, and cavities may be seen_in many
conditions besides tnberculosis, .

The interpretation of X-ray films can be simplified if they
are examined in a logical order, and the following routine is
useful :— '

1. The bony chest wall.—It is first necessary to be sure that
the film is strictly postero-anterior, otherwise the structures
will be distorted. This can he done by.noting whether the
trachea is situated centrally between the inner ends of the
clavicles, so long as there is no cause of gross displacement of
the mediastinum, When there is displacement it is necessary
to note whether the inner ends of the clavicles lie equidistant
from the central line, usually marked by the spinous process of
a cervical vertebra. -

The thoracic cage must next be inspected. In the normal
chest (fig. 3) the ribs are scen to slant downwards and forwards
{from the transverso processes of the vertebrae, and the width of
the intercostal spaces is between half and three-quarters of an
jnch in the adult. When the lungs are expanded, as oceurs in
emphysema, it is found that the ribs become more horizontal
and the intercostal spaces are unduly wide. In thin subjects
the ribs often slope more sharply downwards and the inter-
costal spaces are narrowed, and, when one lung is contracted,
this change will be uni]ﬂtem!. At this stage of thtf exa'mi‘na.t.ior‘l
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The arms should be so placed when the film js taken that
the edges of the scapulae are withdrawn from the lung field.
Otherwise the vertebral borders are seen ag sharply defined
lines running downwards on each side, but careful inspection
should reveal their nature {fig. 5). It sometimes happens that
tha scapulae miay cover a faint shadow in the underlying lung.
Tt is possible in this way 1o overlook a small encysted collection
of fluid, and great care must therefore be taken in reporting
any film in which the badies of the scapulae have been allowed
to obacure part of the lung fields.

2, The dwphiragm.~—The appearance of the diaphragm
shauld next be studied. Normally the right half is about an
inch higher than the left and the surface should be smooth
and well defined. Irregularities, “ peaking " or “tenting ”, are
produced by basal adhesions, and smooth projections same-
times indicate underlying tumour masses. The whole of the
diaphragm may be lowered in position in cases where the Iungs
sre expanded, as in enipkysema ; it may be raised when there is
increased intra-abdominal pressure, as in ohcsity pregnancy,
oscites, or with Iarge tumours, such as ovarian cy: sls Asvm-

mietry of the diaph results from d
ity, from parnlym, or from subjacent collections of fluid, such
as subph abscess. S i the diaph is seen as

& very thin lino high ap in the chest; this occurs when the
muscle has failed to develop, and the diaphragm 1s represented
merely by a leaf of fibrous tissue, & condition known as eventra-
tion (fig. 6), which has ttle clinical significance A further |
stoge of this d \ lity is absence
of the diaphragm on ono side, with msulu\nc dm]\l\mgmnuc
heraia (figs. 61, 62).

The paralysed diaphragm is higher than normsl. Non-
teaumatic paralgsis of the phrenic nerve is wsually due to
malignans infiltration (fig. 30). 1t 19 stated not to oceur in cases
of aneurysm and the observation is therefore useful in diagnosis,

Paralysis of the diapheagm is frequently seen as the result of
phrenic evilsion for the treatment of tubereuloas (figs. 59, 60).

In some cases, owing to dense opacity in the adjacent lung
field, it is impossible to be sure of the exact positian of the left
diaphragm. In such cases the patient may be given a Seidlitz
powder immediately before the film is taken, and the resultant
£as bubble in the stomach outlines the position of the muscle.
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diaphragm by inducing a y P

The area immediately above the diaphragm represents the
base of the lower lobes. It is sometimes found that heavy
breast shadows in middle-aged women obseure this area and
render the film difficult to interpret. When it is thought
necessary to obtain a good view of the bases in such 4 patient,
a film can be taken while the breasts are raised by the patient.
This procedure is of value in identifying the presence of shadows
which would otherwise be overlooked. A similar result can
be obtained by placing the patient in the prone position.

3. The mediastinum.—The position of the mediastinum is
indicated by the position of the heart and trachea. It is
important to have some idea of the size of the normal heart

It is only possible to clarify the outline of an’ obscure right

and not to confuse enl: with displ. Alittleex-- -
perience is usually sufficient to ensure this. The significance
of displ t of the diasti; has already been fully

P
“indicated in the discussion on physical signs and it will be very
briefly re-stated. The mediastinum may be drawn towards the
affected side {as is determined by subsequent inspection of the
lung fields) by fibrosis or collapse of the lung (figs. 13, 14)." It is
displaced away from the affected side by pleural effusion or
preumothoraz (figs. 11, 12). )

Although this rule is rather arbitrary, and many cases are
encountered in which the presence of more than one condition

imul ly may pli the radiological app

yet it forms a sound working basis and will enable the majority
" of skisgrams to be interpreted. When further information as

to the position of the mediastinum is required, a barium

swallow may be given and the position of the oesophagus can

thus be defined.

The normal thymus does not cast a shadow, even in infants.
Enlargement, especially increase in thickness, must be con-
siderable before the gland can be identified.

Swellings in the mediastinum are often more obvious in the
X-ray than on clinical examination. They may result from the
presence of abscess, enlarged glands, iumour,'aneuryam, or cyst.

(a) Abscess in the mediastinum is often ill-defined, and the
diagnosis is made on the clinical state.

(b) Enlarged glands may result from tub!rcle‘, lzt/mph-
adenoma or growth. Primary glandular tuberculosis is not




RADIOLOGY OF THE CHEST 37

often seen in adults, although the glands are involved in most
cases of primary tuberculosis in childhood. Deposits of calctum
definitely indicate past tuberculosis (fig. 35). The glands of
tymphadenoma form tumours of varying size but not usually
very large. In the early stages there is a broadening of the
aortic shadow, usually with a bulge to one side. Later a mass
with wavy outlines may be seen projecting on each side (fig. 54);
pulsation s not visible on the screen. The diagnosis can only
be made for certain by the microscopic examination of a
superficial gland. The glands may also enlarge in leuksemia.

{¢} Grouths may be primary or sccopdary. One type of
bronchial i may infil the jastil while not
involving the lung fields (fig. 28). ZLymphosarcoma forms a
rapidly growing tumour; the rate of increase can be studied in
serisl films. It is very redio-sensitive, and the therapeutic
test is of some value in differential dingnosis (fgs. 57, 58).
Secowdary masses in the mediastinal glands may occur with
carcinoma anywhere. Primary growths in the thymus are rare
and tend to give a rectangular shadow. Very rarely fibroma,
lipoma, and i oceur in the mediasti They all
causo a well-defined, rounded opacity.

Tho thyroid gland may enlarge into the superior media-
stinum, sometimes without obvious enlargement in the neck ;
it forms a pyramidal tumour with the base upwards (fig. 53).
The sorta is displaced downwards and to the left and the
trachea may be compressed. The shadow can bo seen to move
upwards on swallowing. These tumours are sometimes calcified.

Anewrysm may be very simple to recognize, for most
tumours which show well-marked pulsation are of this nature.
Considerable help may be obtained by a study of the kymogram
{p. 69}. The norta may bo dilated throughout & large part of
its course (fusiform aneurysm) {fig. 65), or it may form a loeal
bulge (sacenlar ancurysm) (fig. 56). When tho sweiling is small
tho connection with the aorta is usnally obvious, but when it 1s
{arge, it may be impossible to be sure of this. When there is
much blood clot in the sac pulsation may not be seen and
disgnosis may then be difficult.  Aneuryom does nol paralyse the
phrenic nerve. In doubtful cases tho clinical findings, Wasser-
mann reaction, screen appearances, plain film, and kymogram
must all be taken into consideration.

Cysts in the mediastinum are rare.  Dermoid cysts arise in
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connection with the thymus or the pericardium. They cast
well-defined, round, or oval shadows, which are. seen in the
lateral view to lie in the anferiar mediastinum (fig. 52). The
presence of such structures as teeth makes the diagnosis
obvious, but these are rare and the nature of the swell-
ing is a matter of inference. Hydatid cysts are less com-
mon in the mediastinum than in the lung. There is nothing
characteristic about them, but the walls sometimes show
calcification.

4. The lung fields—The appearance of the lung fields varies
very greatly, according to the length of the exposure, the
intensity of the rays, and the development of the film, For
correct interpretation it is essential that the film should not be
over-exposed, as much of the finer detail is lost and eatly
disease may be missed. The normal lung fields are secn as
translucent areas which are crossed by.strinte markings which
radiate fan-like from the hilum on each side. These markings
consist chiefly of the shadows cast by the blood vessels which
accompany the bronchi and they are not caused by the bronchial
walls themselves. .

The fissure between the right upper and middio lobes may
be visible as a thin sharp line, with an upward convexity,
running transversely across the lung field in the fourth space.
An accessory lobe is sometimes seen in the normal chest, the
azygos vein lobe of Wrisberg (fg. 5). The azygos vein takes an
unusual course across the right upper lobe and causes a decp
indentation in its substance, the medial part forming the
accessory lobe. The vein itself is not visible, but the pleural
reflection is seen as a small triangular area in the upper part of
the hilum, from which a thin sharp line curves obliquely up-
wards and outwards across the clavicle. Collapse, tubercle,
and bronchiectasis are sometimes found in this abnormal

lobe. .
Alterations in the density of the lung give riso to two main

types of picture. .

(2) The lung may be more tmnsluccnbl than not_mnl. T)x.xs
results commonly from emphysema, in which there is more air
and less solid tissue than usual. In the common type of
emphysema the change is universal, but sometimes, when a
portion of the lung is collapsed, there may l:'e compensatory
emphysema which results in a local area of increased trans-
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)uceney When this change is very gross it may sometimes
be for y h but the lung markings can be
faintly scen in the translucent ares {fig. 21).

Cavitation in the lung is the other cause of increased trans-
Tucency, Cavities are nearly always surrounded by & wells
defined wall, and the thicker the wall the more chronic is the
cavity. Tt is sometimes difficult to be sure, when there is
diffuse consolidation, if a cavity is present as well, and in such
casen the presence of & fluid lerel is strong evidence in favour of
cavitation. The tomogram may give valuable help in cases of
this kind. Whken a fluid level is present in a large superficial
cavity it is sometimes difficult to distinguish between an intra-
pulmonary cavity and a localized hydro- or pyo-pneumothorax.
When the cavity is sitvated in the Jung the fluid Jevel never
extends quite out to the chest wall whereas, with pleural
eflusion, the {luid level can usually be seen to reach the rib
margins. Cavities roay result frora tubercle, bronchiectasis, cyst,
fung abscess, or breaking-down growth. Recent and very active
tuberculous lesions caunse a thin-walled cavity which may be
almost invisible on the film. In chronic phthisis the walls are
thick and obvious (fig. 43). The presence of infiltration and
ealcification are confirmatory of tubercle. Lung abscess 19
usually well-defined, although the margins are often indefinite,
and the presence of a fluid level is canfirmatory evidence (fig.
23) ; breaking-down growth muy be very sumilar i appearance.
Cysts and bronckiectatic cavities have o thin wall which is
sometimes difficult to identify (figs. 15, 17). These eircles wers
at one time termed “ pleural rings ™ but they have, in fact, no
connection with the pleurs.

{b) The lung fields may be less translucent than normal,
Thiz may re<ult from the following changes "—

Collapse of the lung implies that the lung tissue has becoms
absolutely or comparatively airless, and in such cascs a shadow
of varying density results.  With complete collapso {fig. 13) the
mediastinum is shifted towards the affected side, but if only one
lobe collapses there may be little mediastinal displacement
{figa. 21, 22) and the remaining Jobe or lobes may enlarge in
order to fill up the space, A collapsed lobe will therefore show
a well-defined shadow s hich may be intensified by contrast with
the transtucency of the surrounding emphysema. The ehadow
causedd by lobar collapse i3 triangular and shows & eharp
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straight border. When the left lower lobe is collapsed, the
shadow may be obscured by the heart (fig. 21), .

Consolidation results either from inflammation or from
growth. In acute infl ions, such as p {a or pneu-
monitis, there may be an opacity of the whole lobe, or the
shadows may be irregular and diffuse, as in bronchopneumonta.
These shadows are quite non-specific and they may be identical
with those cast by tuberculous areas. In more chronic tases
tuberculosis is the common cause of an inflammatory shadow
and the lidation is usually irregular and not very dense.
The term “infiltration ” is applied to these (fig. 39). When
there is chronic tubercle there is often fibrosis and calcification
as well. In most chronic cases it is usual to find more than one
of these processes in the same film, ie. consolidation, cavita-
tion, fibrosis, and calcification, and it is the combination of
appearances which enables a diagnosis of tuberculosis to be
made. Other chronic infections, such as actinomycosis and
syphilis, may give rise to similar_appearances, except that
calcification does mot occur. It must be remembered that
tubercle is a frequent complication of other Chronic chest
conditions.

Fibrosis is rarely so massive as to cause a dense shadow in
the lung. The usual appearance is that of localized haziness
with increased striation, and the mediastinum is displaced
towards the affected side {fig. 14). When large bronchiectatic
sacs are present, these may appear as translucent areas in
contrast with the denser fibrotic markings.. Diffuse bilateral
fibrosis is seen in occupational diseases, such as silicosis, in
which there are various stages, ending in dense nodule forma-
tion (figs. 45, 46). 3

Calcification is ch teristic of Aealed tuderculosis. The
patches are usually sharply defined and opaque, in contrast to
the softer shadows of consolidation (fig. 44).

Tumours may be innocent or malignant. JInnocent fumours
are rare and they are always sharply defined. Tl.xey may be
seen in any part of the lung field ; Ch0§e which arise xch..xally
in the lung are usually chondromata, which may show calcifica-
tion. Innocent tumours in the lung or mediastinum must be
distinguished from bromata arising from an’intercostal
nerve:’ Tt is essential to have a good lateral view in t'hese cases,
and it may be necessary to induce & pneumothorax in order to
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determine whether the tumour is attached to the chest wall or
whether it moves inwards with the lung.

Maulignant tumours arising directly from the lung tissue are
extremely tare, and the diagnosis can only be made with
certainty by histological examination. The great majority of
malignant tumours take their origin in the bronchi and are, in

- fact, bronchial carcinomata. Four types are found,

1. The tumour which completely occludes a bronchus and
causes collapse of that part of the lung supplied by the
affccted tube (figs. 13, 22). The picture is that of massive
collapse of o lobe or of & lung. Yn such cases it is obvious that
the extent of the X-ray change is na guide to the actual size of
the tumour.

2. The tumour may arise from a bronchiole and may be
found in the substance of a lobe. In such cases the shadow
is usnally rounded, but the margins are indefinite (fg. 27).
Should necrosis occur, a cavity with a fiuid Ievel may be seen,
and the appenrance may closely simulate a simple lung abscess,

3. A tumour arising from one of the bronchi, near the
hilum, may infiltrate directly into the mediastinum, usually in -
the upper part of the chest, and it may therefore present the

of a primary mediastinal tumour or an gneurysm.
“'lthouc further mvcstrgatmn it is impossible to be sure of the
origin of the growth in such a case (fig. 29).

4. A tumour which arises in the bronchus may, and very
often docs, extend simultancously in both directions, =0 that
there is an irregular fan-shaped projection spreading out into
the jung as well as the mediastinal mass. The mediastinal
tumonr may be continuous with the primary growth or it may
consist of sccondary deposits in the regional glands.

Secondary deposits may be either single or multiple, but
much mare commonly the latter. The nodules are round and
sharply defined and they vary greatly in size (figs. 33, 34).
Multiple shadews are characteristic of sccondary growth, but a
ringle tumour may be impossible to distinguish from & cyst or
from a primary growth. Frequently the ribs can be seen to
contain small deposits when & film is exposed with a Potter-
TBucky diaphragm. In any case of doubt & search should be
instituted for & primary growth elsewhere, the common sites
being the breast, kidndy, prostate, and thytoid gland.

Mydatid cysts may occur in the Jungs. These vary greatly
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insize and may he single or muitiple. They are most commonly
seen in the right lower lobe, and in many cases it is found that
the liver is also affected. The cysts appear as round, sharply-
defined areas which are homogeneous, and there is no fluid level.
They have, h , no diagnostic characters ; times the
walls are seen to be calcified.

5. The pleura,—Normally the lungs extend to the chest wall
and the pleural membrane is not visible, but when disease is
present thero may be certain changes.

In chronic pleurisy of any sort the pleura may be consider-
ably thickened, and in such cases there is & hazy appearance of
the lung field. In tuberculosis the change is commonly at the
apex, whereas when the thickening has followed a pleural
effusion or an empyema the haziness is usually at the base. In
such cases the normal sharp outlines of the diaphragm and the
costophrenic sinus may be obliterated. Very Tarely, calcifica-
tion may oceur in the pleura, and it is seen in the form of dense
linear and spotted arcas, It may result from the healing of
tubercle, or an old-standing h: thorax or .

Pleural effusion is not as a rule very difficult to recognize.
When the effusion is small, there is an opacity which decreases
in density from below upwards (fg. 47) ; it must be noted that
the density of the opacity is not a reliable guide to the quantity
of fluid present. When the effusion is larger, the opacity
increases in size and the jnner border tends to run downwards
and inwards, but it is not always sharply defined. Usually
the border is towards the mediasti but it is gome-
times convex. When large effusions are present the heart
and trachea are displaced away from the affected side (fig. 11).
Should there be air in the pleural cavity, the upper border
of the effusion always shows a fluid level which extends out
to the thoracic wall (fig. 49). Even when air cannot be seen
in the pleural cavity, a fluid level always indicates that airand
fluid are present.

Preumothoraz is a condition which js very commonly seen
in X-ray films, and it should be easily recognized in most cases.
The deflated lung has a greater density than normal fmd the
visceral pleura ean be seen as a sharp line. Outside this is the
pleural space, which is an absolutely cleur. area nol tmcer..,zd
by any lung markings (fg. 12); when there is a large q'unnmy
of air present, the heart and mediastinum may be displaced
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towards the opposite side. In h it
is always essential to examine the lung fields very carefully in
-order to be sure whether tubercle or other disease is present.
Tumours of the pleura do not show very definite shadows in
the film. There may be an appearance of gross thickening, or
of fluid, but there is no local mass as a rule. Subpleural tumours
aro usually neurofibromata arising from an intercostal nerve and
projecting as spherical, sharply defined masses into the lung
field, Tt is usually impossible to be sure whether such a tumour
is in or outside the lung, and an sriificial pnenmothorax may
be necessary to make certain. A lung tumour will retract with
the collapsing fung, whereas a subpleural tumour will be seen
projecting from the chest wall into the clear pleural apace.

Lipiodol
A bronchogram is sometimes of the utmost value in reaching
a diagnosis, and as the techni is P ively simple, it

will bo described in detad.

Before lipiodol is given to any patient it is necessary to test
for sensitiveness to two drugs, iodine and cocaine. In the first
place, o subcutancous injection of fsth grain of cocaine is given.
‘Tho pulse is watched at intervala for half an hour, and any rise
in rate, or tendeney to faintness, jndicates that the patient is
sensitive to the drug. Should cocaine be ndministered to a
patient who is sensitive in the quantity used while giving
lipiodal, alarming and occasionally fatal collapse may oecur.
Sensitiveness to iodine is tested hy giving 30 grains of potassium
indide daily for two days. Should the patient be sensitive, there
may bo an acute catarrh of tho nose and mild conjunctivitis,
together with a skin eruption. 1t is unwise to pursue a lipiodol
investigation in patients who are demonstrably sensitive to
fodine, but the patient may be tested for sensitiveness to
Bromide, and, if this test is negative, o bromine-containing oil
(Bromipin} may be substituted with fairly good recults,

The oil must always be warmed to body temperature before
injection. This renders tho process less uncomfortable for the
patient and also makes the ail less viscid, so that it is more
easily introduced. The quantity injected varies with the
condition which is being investigated. A normal Jung, or one
with mild bronchicctasis, is adequately filled by 10 or 15 .09,
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of oil. When there is gross bronchiectasis, from 20 to 40 c.cs.
may be necessary. The amount may be judged by screening
beforethe films are taken, Whena lung is completely collapsed,
not more Fhan 5 c.cs. should be injected, otherwise collapse of -
th.e opposite lung may oceur and severe dyspnoea wmay result,
Ftlms_&hould be always taken in the lateral as well as the antero-
posterior position unless the oil has been injected into both sides at
the one operation. !

There are three methods by which lipiodel may be intro-
duced.

The nasal route—For this examination it is necessary to
have a de Vilbiss spray, a 20-c.cs, syringe fitted with an olive-
shaped nozzle of such size that it fits securely into the end of a
gum-elastic catheter, a 2-c.cs. syringe, and a few c.cs. of 2 10
per cent solution of cocaine. The catheter is sterilized by
means of formalin vapour and should be lubricated with
glycerine before use.

The patient sits upright and the selected side of the nose is
sprayed with the cocaine solution. Either side of the nose may
be used, but it is advisable to be sure that a deflected septum or
any other gross abnormality does not cause obstruction on the
side through which the catheter has to pass. The throat is
then anaesthétized in a similar manner. The de Vilbiss spray,
which has an adjustable nozzle, is the most suitable for this
purpose, for the posterior pharyngeal wall, the back of the
tongue, and the larynx may each be dealt with in turn. TFive
minntes are allowed to elapse for full anaesthetization to take
place, and a No. 5 gum-elastic catheter is then introduced into
the nose. It is pushed on until it can be felt to impinge upon
the posterior pharyngeal wall, and to turn downwards. The
head of the patient is controlled by the operator and is now bent
slightly forwards. The patient is instructed to breathe regularly
and deeply, and the catheter is pushed gently onwards during
inspiration, when it will be found to slip quite easily into the
larynx. It may now be pushed down to its full extent and will
come to rest in one of the main bronchi. It is astonishing that -
the catheter enters the larynx so regularly, and it is a fact
that failure, in expert hands, is comparatively rare. There is
usually o slight cough as the catheter passes through the
larynx, and phonation is altered or lost. Should there be any

doubt whether the catheter is really in the trachea, the laryngeal



RADIOLOGY OF THE CHEST 65

‘mirror may be used to make certain. As soon a8 the catheter

is in position, 1 ¢.C- of the 10 per cent cocaine solution is injected

through i¢ in order to numb the mucous membrane of the
trachea.

The position of the patient “during the injection i3 deter-
mined by the patt which it is desired to fill- For the lower lobes
the patient should be upright, whereas for the Wpper lobes
recumbency is necessary. The great advantage of this metbod
is that the oil can be injected while observations are made on
the X-ray screen, thus ensuring proper filling of the required

. area snd avoiding the tisk of overfilling. 1t is sometimes
desizable to take pictures both recumbent -ad erect, and when
{hereis evidence of abnormality it i essential that Tateral views
should also be taken. For this purpose it is important €0
remember that one side only should be filled before the lateral
view is taken, otherwise the pronehial markings o the two
sides will be confused. The catheter is ususlly left in situ until
the fil has been taken, and it may then be removed. The
patient should be instructed not t0 suallow ary food, either hqud
‘or solid, for at least (0 hours after the cocaine has been given, 88
otherwiso there is o risk of inhalation of foreign material into
the bronehi.

The oral route—This i8 the simplest method, but it i3 not
reliable when filling of the upper lobes is required. 1t is often
possible to introduce the oil into the upper pronchi, bub this
cannot be g toed. In sddition, 1 is not uncommorn for
some of the oil to pass down into the st 1, and it is therefore
not until the patient is “creened at the end of the operation
that it js known whether & successful result has been obtained.
For these reasons this method i3 definitely inferior to the nasal
route, but its greater convenience makes 1t the method of choic®
in some ¢asCs.

The instruments required are & throat SPrays about b e es of
10 per cent cocaino solution, some tongue cloths, and a 20-¢.c3.
syringe to which is attached 8 cannuls, which may e straight
or slightly curved at the end, ond about three inches in length-

. 'The patient sits uprights with the head bent elightly backwards,
and the fauces, photyns, and larynx 810 sprayed with cocaine.
‘After fivo minutes tho syringe i8 filled with Lipiodo! and the
patient ia instructed to breathe evenly and decpl¥s making &
slight noise on inspiration. The lipiodol is poured slowly over
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the base of the tongue and, in a patient who co-opératcs well,
it will drop into the trachea. The patient should be inclined
towards the side which it is desired to examine, Immediately
after the oil has been introduced the patient may be instructed
to lie on one side for a fow niinutes if it is desired that some
should enter the upper bronchi. The patient is then screened
and films taken, :

The crico-thyroid route.—This method approaches more
nearly to & surgical operation and is best avoided in nervous
patients. There are also certain disadvantages to the method.
In the first place, it is possible that infeeted material might gain
entrance from the puncture in the erico-thyroid membrane into
the tissties of the neck, setting up a severe, and perhaps fatal,
cellulitis, Unless due care is talken, it is also possible to inject
the lipiodol into the tissues of the neck and upper mediastinum,
and this, although not necessarily harmful in itself, leaves
permanent radiographic evid of bad techniq

The instruments required are a 2-c.cs. syringe, a hypodermic
needle, an intravenous needle, a special trocar and cannula
(that described by Chandler is the most suitable), 2 per cent
novocaine and 10 per cent cocaine solutions, and a 20-c.cs.

syringe. -

It is most convenient to carry out the operation with the
patient recumbent. For the preliminary stages a small pillow
is placed under the neck, thrusting the larynx and trachea
forward. The region of the crico-thyroid membrane can be
easily felt in the space diately below the cartilagi part
of the larynx, in the mid-line. A small amount of novocaine is
injected into the skin immediately over the membrane and then,
with the ir needle, the 1 itself is anaesthet-
ized and punctured. It is easy to tell when the membrane has
been punctured becanse air can be drawn into the syringe with-
out resistance. Leaving the needle in situ, the small ayringe is
then filled with 4 c.c. of 10 per cent cocaine solution, and %}u‘s
is injected directly into the trachea, The needle must be “"lﬂ.l-
drawn immediately, as there is always a reflex cough and jt js
possible that the needle might be broken. (It is maintained by
some that cocainization of the trachea is unnecessary and it
may be omitted if desired.) After two or three minutes tl'w
trocar and cannula are pushed through ‘the crico-thyroid
membrane into the trachea and the trocar is removed. The
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20-c.08. syringo is then attached to the cannula and the piston
is withdrawn in order to be suve that the end of the cannula is
in the trachea, The patient is made to lie on the affected side
and the lipiodol is injected slowly, the piston of the syringe being
withdrawn slightly after every two or three c.cs, have been

. injected in order to make sure that the end of tho cannula is
still in the trachea, If this precaution is observed, lipiodal
cannot be injected into the tissues of the neck. When the
requisite amount of oil has been instilled the cannula is with-
drawn and the puncture sealed with eollodion.

This technique is the mast certain of the three and in skilled
hands it is the method of choice.

Toxic symptoms do not appear to arise as a result of
absorption of tho oil from the bronehi, and most of it is coughed
up in the course of o day or two. If sercening shows that any
appreciable amount has been swallowed, it may be desirable to
wash out the stomach as o precaution, although this is by no
means always done and most patients come to no harm, A&
dose of salts 13 probably all that is really necessary.

Sometimes lipiodol enters the alveoli, where it may remain
for months, or even years. No harm results so Xong as the faet

. i3 recognized in subsequent films.  Residual lipiodo! haa rome-
times been erroncously reported as tubercufous infiltration,
but it is always diffusely scattered in the slveoli, and the
individual outlines are quite sharply defined ; the whole shadow
hus a Imrd and metallic quality in contrast to tho sofiness of

Close inspection of the film, and
Jnowledge of the past history, should enable the true inter-
pretation to be reached {fig. 40},

The interpretation of lipiodol films i quite easy so long aa
the normal appearances can be recognized (figs. 7, 8). The
significance of almormalities, and their appenrance, 13 con-
sidered in the seetion which deals with the various diseases,

Lipiodel examinations should be carried out in the following
cireumstances :—

{a}) To determine the presence of bronchiectasis and to define
ita extent.

{b) Tomake sure that there is no bronchiectasia in the apparently
sound fobes, This is es<ential when lobectomy is being
conailered,

{e} Whea it is necewsary to be sure whether o cavity 13 in
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ication with a bronch A bronchit ic cavit;
should ﬁ}l with lipiodol, whereas a lung abscess usually doeys;
not. It is of no value in the distinction between simple lung
abscess and breaking-down growth.
(d) To determine the presence of bronchial obstruction and to

loca?e it. This is ially i in suspected early

carcinoma.

It is sometimes useful to inject lipiodol through a sinusin the

chest wall (* pleurogram ). This is done in cases of chronic

empyema in order to define the size and position of the cavity,

and it is most useful i showing the presence of a broncho-

pleural fistula. If lipiodol is injected into the pleural cavity

and the film shows the presence of oil in the bronchi, then a

broncho-pleural fistula is certain to be present (fig. 51).

(

&

Diagnostic Pneumothorax

It is 1 in, from ination of plain films,
whether a lesion is situated in the lung or outside it. In such
cases the routine is to induce an artificial pneumothorax and
then to take further films for comparison. If it be found that
the shadow moves inwards with the collapsing lung, it may be
assumed that the lesion is in the lung itself. When, however,
there is a tumour in a rib, or attached to the parietal pleurs,
the shadow remains stationary and the lung is seen to move
away from it, Tumours in connection with the visceral pleura
can sometimes be seen to stand out clearly, projecting into

the air space.

Tomography .
Thia term is used to indicate the investigation of a selected
layer of the chest. The ordinary plain film js a composite
picture of the whole thickness of the chest and it is thercfore
possible that lesions of considerable sizo will fail to be recorded
should they be situated near the front or back of the chest ; a
cavity in the centre of a solid area is veryslikely to be missed.
In tomography there is a deliberate diffusion of all super-
fluous structures, so that the condition in a given plane can be
visualized. This diffusion fs brought about by & movement of
the X-ray tube, grid, and film about the plane to be shown
during the exposure. The result is a general vagueness ?bout
the appearance of the film, with any lesion in that pamc.u]:{r
plane standing out clearly (figs. 9, 10). In chest work it is
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customary to make exposures centred in six or more planes.
fram bekind forwards and thus unsuspected diseaso may not
only be brought to light but alse accurately locnlized.

Kymography

The § b is an X-ray i in which there is a
metal grid with a row of transverse slits of equal width and equi-
distant from each other. This is placed between the patient
and the film casette and, during the exposure, it is moved at
right angles to the slits. The resuit is a picture in which the
different phases of the cardiac movement are s¢parated instead
of being superimposed on each other, a3 occurs in the plain film,
Any moving border appears as a serrah;-d edge and itis poss\ble
to distinguish between and P
8o far a3 respi ry diseases are d, the } h is
of 10 in cases whero thers is a doubt whether a mediastinal
shadow is due to a tumour or an aneurysm.

** Dauble-Exposure " Films

The great advantago of sereening is that the respiratory
movements can be watched. Quite recently a method has been
developed by which a record of this excursion can be preserved.
Two exposures are made on the same film on full expiration
and inspimtion The radiogram can be studied, the respiratory
ewumon can be mensured and a record can be pmscn'ed

may be d in
nnd in asthma. This type of film is useful in auessmg effect:
of breathing exercises.

Miniature Mass Radiography

The appatatus which is nsed in miniature mass radiography
consists of an X.rny screen with s comera attachment by
means of which the image on the screen is photogmphed. The
eamers containg a roll of film on which exposures ean be made
at frequent intervals, so that s large number of patients can
be examined in a short time. When the film is developed it
is placed in o projector and a magnified image of the chest is

¥
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thrown on & screen. Even quite trifling sbnormalities aro
detectable by this means. Whenever the appearance is con-
sidere.d to be abnormal the patient is recalled for radiographic
examination on a full-sized X-ray film. -

Large scale examinations are being carricd out on various-
sections of the population, the Services, factory workers, and
the Civil Servieco, The results are as yet far from complete,
but it is possible to state that miniature mass radiography is
o most useful means of detecting early respiratory disease.
There is o widespread misconception that the method is only
of value in searching out cases of tuberculosis, but this is, of
course, quite etroneous. Any variety of chest discase which
would be evident on o full-sized film will be revenled by minia-
ture radiography, and emphysema, fibrosis, bronchicctasis,
tumours, and various eardiac conditions are commonly found.

The practical utility of the method is beyond doubt and
it is likely to be used increasingly as further units become
available, The great majority of the patients who are found
to have some early lesion have no symptoms, and experience
shows that most of them have no recognizable physical signs.
This is, therefore, the best and most reliable means of detecting
early respiratory disease available at the present time,

From the clinical point of view there are two difficulties
which have been found to arise in practice. Many patients
who have a radiological abnormality have no symptoms, and
it is not always easy to separate those for whom treatment is
essential from those who may be safely allowed to carry on at
work, This applies ially to cases of tub lous disease,
in which there is often difficulty in deciding whether the lesion
is active, It is frequently necessary to keep a patient in this
group under regular X-ray observation before a decision can

De reached. .
The large number of cases of early tuberculosis which have

already been discovered has thrown a considerable strain on
sanatorium accommodation. This is & serious difficulty, but
it is clear that the scarch for early cases of tuberculosis must

be carried on.
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of these same com.litions, and the amount may reach ten or even
twenty ounces daily. Very occasionally it happens that a large
quantity of pus is coughed up suddenly. This may oceur when
a lung abscess, an empyema, or a subphrenic abscess, ruptures
into & bronchus. .

The expectoration of a large quantity, of watery, frothy
sputum is characteristic of acute oedema of the Jungs, and of the
raze condition, bronchorrhoea serosa. Tho sudden appearanco
of a large quantity of comparatively clear liquid is very sugges-
tive of the rupture of a hydatid cyst; the presence of frag-
ments of daughter cysts is of material help in establishing the
diagnosis. . .

(b) Appearance—The appearance of the sputum is -of
considerable diagnostie importance. In the first place, it is
necessary to be sure that the material inspected is in reality
sputum, and not saliva or tion from the pharynx,
Ag a rule the patient can judge the origin of the material, bus
this is not always the case, and it may be necessary to note the
manner in which it is produced,

Watery sputum is the result of pulmonary congestion, acule
oedema, bronchorrhoea serosa, or ruptured hydatid cyst ; it is
never the result of an infection. .

Mucoid sputum is clear in appearance and viseid in con-
sistency. It is produced in the larynx, trachea, or main bronchi
as a rule, and it indicates irritation of the respiratory tract, the
commonest causes being catarrh, excessive smoking, the early
stages of acute bronckilis, chronic bronehitis, sp dic asthma,
and conditions which result from the inhalation of dust. In
early tuberculosis the sputum is usually mucoid, even although
it contains tubercle baecilli, and specimens should therefore
always be submitted to proper inati A similar type of
sputum is 1) present in & hial carci .

Purulent sputum is yellow or greenish in colour. The degree
of admixture with mucus varies greatly, and the intermediate
stages between mucaid sputum and pus are ten‘ned “mnco-
purulent ¥, Pus will be present when thero is any we.ll-

Hlished i in the respil y tract, and a bacterio-
logical examination is .necessary in order to identify the

organisms concerned.
Other inferences may be drawn from the colour of the

sputum. Grey sputum is not uncommonly present in city
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dwellers and in smokers. A black specimen suggests the
inhalation of carbon in large quantities, and is encountered in
coal miners (‘ black spit 7). The appearance of small yellow
(“* sulphur ”') granules in & purulent specimen is very suggestive
of actinomyeosis, but the granules may easily be overlooked
unless the specimen is carefully examined. A reddish colour,
varying from brown to pink, indicates the presence of blood,
which may bo either fresh or altered in appearance according
to the length of time which has elapsed between the actual
bleeding and the production of the specimen. Fresh blood is
easily recognized. The * rusty sputum ** of lobar pneumonia
consists of altered blood intimately mixed with tenacious
mucus. A littlo blood mixed with pus may give nse to s pink

p which is i fo\md in & “ Red-
currant jelly ” and ‘ prune-juice ” sputum are said to be
found with bronchial carcinoma, but they are so rarely seen
as to be of little value in diagnosis. Dark brown purulent
material, alleged to resemble anchovy sauce, is scen in cases of
amoebic lung abscess.

Certain other abnormal elements may also be noted.
Discrete discs in a purulent specimen (** nummular ™ gputum)
are said to indicate cavitation. Dittrich’s plugs are small
caseous masses, from the size of & pin-head upwards, greyish
yellow in colour, and emitting an unpleasant odour when
crushed, which occur in bronchiectasis. Curschmann’s spirals
in asthmatic sputum aro more readily recognized under the
microscope than with the naked eye. Finally, fibrinous casts
of the smaller bronchi may bo seen; they occur in fibrinous
bronchitis and, rarely, in diphtheria. Fresh casts of the bronchi
may be coughed up after o profuse haemoptysis.

It is said that a samplo of sputum which separates into three
Iayers on di istic of b is, but the
observation is of lmlo practical value,

The odour of the sputum sho\l]d always be noted. A foul
odour always indi fe with bes, fusiform
bacilli, or spirilla, and the conditions in which this occurs are
certain types of lung abscess, bronchiectasis, and bronchial
earcinoma

(e} Laboratory examination.—When the sputum is copious
any mm)vlo may be taken but, when it is scanty, and especially
when it is essential to know the exact bacterial content, the
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ma.teriul Pproduced in the early morning is most likely to yield
satisfactory results, The patient must be instrueted to wash
out 'fhe mouth with a simple alkaline solution in order that the
speaimen may be obtained, so far as possible, fres from con-
tamination. It is desirable first to examine a specimen spread
out on a glass slide. Sometimes it is possible to recognize
fragmc}lts of lung tissue, or the *“ sulphur * granules of actino-
mycosis.

The fresh film must then be inspected under the microscope,
and pus cells and red cells will be easily identified, In specimens
from cases of spasmodic asthma Charcot-Leyden crystals are
sometimes found. These are colourless, needle-shaped crystals
which appear to be octohedral. Curschmann’s spirals oceur
quite commonly in the sputum brought up during an attack of
asthma and very rarely in any other condition. They are white
or yellow in colour and are twisted into coils which may reach
1 em. in length, rarely longer, but they cannot be recognized
with ctrtainty by the naked eye. Under the low power they
appear a8 threads which have a clear central core around which
fine mucinous fibrils are wound. Their exact composition is not
known.

Elastic fibres may be secn under the low power, although
high power examination is always desirablo in order to establish
their identity. They are more clearly demonstrated when the
specimen is mounted in a drop of 10 per cent caustie soda
solution. They are then seen as slender, refractile threads with
a double outline, and frequently with curled or split ends.
Sometimes they arc seen in alveolar formation, retaining the
original outline of the lung parenchyma, 2 point which proves
their origin from lung tissue. The presenco-of elastic fibres in
the sputum is proof pesitive of a lung lesion; they are most

found in fuberculosis and less often in lung abscess
or in malignant disease. They should not be present in true
bronchiectasis.

Evidence of parasitic infection is sometimes noted on routine
examination. The only one likely to be found in this country
is hydatid cyst, which is rare; the appearance of the typical
hooklets is diagnostic of this disease. Very rarely the entamoebn
histolytica or its cysts may bo found, usually in cases whero
a liver abscess has ruptured into the lung. Naturally this
condition nearly always occurs in patients who have been for
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some time resident in the East. In an:m the ova'of the lung
fluke are commonly found, especially in cases of epidemic
haemoptyeia,

Appropriate staining of the films by means of methylene
blue may show more detail of the structure of the cells in the
sputum. This will give a general idea of the cells and bacteria
present, and special stains may then be employed as indicated.

Those in most common use are :—

For cells, Leishman's stain.
For bacteria, Gram's stain.
For tuberelo bacilli, Ziehl-Neelsen's stain,

Examinatian of the film prepared with Leishman's stain
shaws the types of white cells present. Pus cells ocour in every
sputum which results from infection as opposed to irritation,
and they are of no Qiagnostic significance apart from this.
Eosinophil cells are found in considerable numbers towards the
end of an attack of asthma and, in smaller numbers, in the
intervals. Their partjcular significance 13 that they oecur in
cases in which the allergic element is important.

Epithelinl cells are nearly always present and may come
from any part of the respi cy tract. It is desirable when
possible to recognize their probable site of origin.

Large flat polygonal celfs with & comparatively small nuclens aro
Bquamous in origin and come from the upper air pazsages. They are
frequently studded with bacteria and they have no pathological
significance,

Giliated cylindrical cells originate from those parts of the tract
which are lined by a cliated membrane; they usually come from
the trachea and Dronchi, although it must bo remembered that
eimilar colls are also present in the nasal mucosa. They aro not very
often identified, as they are usually much altered from their normal
form when found in the sputum.

Occasionally large round or oval cells, with one or more nuclei,
are encountered ; theso aro thought to rome from the alveoli of
the lungy themaelves, They nearly always contain particles of
cazbon, cspecially in city dwellers. In chranie heart disesso, and
in other conditions in w»hich there is long-standing passive con-
pestion of the lungs, they may slio contain numerous brown
grannles of altersd blood pigment, and they are then known aa
* heatt-failure cells . Similat cells are often present for some days
after & haemoptysis,
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. It is difficult to Tecognize malignant cells in the sputum
with certainty. Large cells which stain deeply with methylene
b|lue, which have dark, irregular nuclei, and which tend to be
clumped, are suspicious of neopl but absolute identification
is still & matter for the expert.

Bacteriology.—The technique of the bt g
tion need not be considered in detail. The routine examination
consists of a Gram film, Ziehl-Neelsen film, and cultures on the
appropriate media. In all cases of acute inflammation in
the respiratory tract, and also in many cases in which there
is gross infection, although the process is mot acute, it has
now become customary to incubate special cultures in order
to test the sensitiveness of the bacteria present t6 penicillin.

Penicillin

The introduction of penicillin is likely to result in a change
of attitude in our approach to the problem of acute respiratory
infections. In the past, the emphasis in teaching has always
been laid on acouracy in diagnosis, and it is right that this
should be so. We are now provided with a substance of proved
efficacy in the treatment of many of the acute infections, and
it is only natural to suppose that this will be used more or less
empirically and that, in fact, it may come to be employed
as 2 kind of clinical touchstone by means of which a diagnosis
will be reached after observing the résult of treatment. In
cases of emergency this is quite justifiable, and it would be
wrong to withhold penicillin from a desperately ill patient
until the precise nature of the infecting organism is established.
Nevertheless the virtues of penicillin must not be allowed to
become an excuse for omission to carry out the proper investi-

gation of the patient,

Penicillin is still a very recent addition to our therapeutic
resources, and it is yet too early to be dogmatic about its
action or abont the results of treatment. Af first it seemed
that bacteria could be divided into two groups, those which
are “sensitive "’ and those which are “insensitive . Experi-
ence has shown, however, that this is not quite true. In the
group of apparently insensitive organisms it has been f?und
that some are affected after higher doses than usual sre given,
and individual variation in sensitiveness is described. It is



THE 8PUTUM 71

therefore necessary in any case of doubt to test the sensitive-
ness of the organism to penicillin before deciding to embark
on treatment. This test is now carried out as a routine in
any pathological laboratory, but a result cannot be expected
in less than twenty-four hours.

Penicillin sensitive organisms.—It is fortunate that most
of tho organisms which cause the dangerous types of acute
respirntory mfechon aro sensitive to penicillin. The pneumo-
coceus, phyl aureus, P Pyog , and
most strains of streptococcus viridans are all sensitive, and
therefore penicillin treatment is likely to be effective in cases
of infection due to any of theso organisms.

In addition to this, it is found that many anerobes and
spirills, such as are commonly present in cases of Jung abscess,
aro sensitive.

Another sensitive orgamxm \vl\lcl\ i3 commionly present in
respiratory infections, although it does not usually oceur alono,
is Micrococcus catarrhalis.

Among the less common infections due to penieillin sensi-
tive organisms are actinomycosnis and enthrar

Penicillin resistant orgamsms —It i3 in this group that
increase in the size of dose may alter our views as further ex-
perience is obtained. In the first place it inust be stated that
the lubercle bacillus 13 not affected by penicillin. The group
of Gram-negative bacilli is relatively insensitive, and therefore
penicillin is unlkely to be of value when the infection is due
to B. Pleiffer, B. Friedlander, or B. pertussis.

Tho majority of the virus discases do mnot respond to
penicillin, but it has recently been stated that some of the
larger types of virus may be sensitive. Peittacosis falls into
this group, but there is not yet eny clinieal evidence of the
effect of penicillin in this disease.

Penicillin administration.—The route and desage are not
et finally settled but the following is a brief rummary of the
methods in use at the present time

Intramuscular tnjection. — Continuous administration by
means of & drip i3 now rarely employed. Perhaps the most
usual method is repeated injections at intervals of 3 hours.
For this purpose, from 20,000 to 30,000 units of pemeilkn are
dissolved in from 2 to 4 c.cs of isotonic ealine eolution. This
method is reliable, but it suffers from the dicadvantage that
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eight injections are needed in twenty-four hours and thus
ther.e may be interference with the patient’s rest, Sometimes
the injections are painful and they may not be well tolerated
after 3 or 4 days.

.The most recent method is to employ a solution of 125,000
units in an oily suspension. The official mixture s i—

B
Calcium penicillin =~ . . 12,500,000 units
‘White beeswax . . . 45 grammes
Arachis oil to . . . 100 c.cs. -

The preparation should be warmed to blood heat for several
minutes and shaken before drawing it into a warm syringe.

It is believed that an effective blood concentration is ob-
tained which lasts for abont ten hours, with this dose. This
method is not quite so easy to use from the point of view of
the technique of injecti but it is undoubtedly less uncom-
fortable for the patient. .

Dosage.—It will be seen that, by either of the injection
methods, the average daily dose should be between 200,000
and 250,000 units. In acute infections treatment should be
carried on for 4 or 5 days, so that an average total dose of
about a million units is the rule. In severe cases, or when resist-
ance is lowered, the course of treatment must be carried on
so long as it is considered necessary.

Inhalations.—When the main infection is in the bronchi
rather than in the lungs it appears preferable to administer
penicillin in the form of a very fine vapour, such as can be
readily obtained by several atomizers now on the market. In
this way it is possible to treat cases of bronchitis and bronchi-
ectasis with rather more effect than can be obtained by
intramuscular injection. It is even possible to obtain an
effective blood concentration from penicillin inhalation.

In cases of empyema 240,000 units of penicillin may be
injected into the cavity and lef in sifu (p. 285).

Indications for penicillin administration.—Acute lung infec-
tion which is due to a penicillin sensitive organism may be
treated efficiently by intramuscular injection. Thus, pneumo-
coccal pneumonia and staphylococcal and streptocaceal

in & dramatic manner, Of
usually ds quite well

. bronchopneumonia often respond
" .

course, P P
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. to the sulphonamides, and there is not much to choose between
the two methods of treatment in the average case. Tenicillin,
however, should always be used when there is no evidenco of
Tesponse to sulpl ide withjn twenty-four hours, or when
there i3 any clinical evidence of sulphonamide poisoning or
sensitivity 3 it is also much safer to uso penicillin when there
are complications such as heart failure, chronic renal disease,
or lencopenin. Penicillin is undoubtedly more effective than
sulphonamide in the trentment of streptococen! and staphylo-
coceal infections.

In cases where thero is a mixed infection, some of the
organisms being penicillin sensitive, it would seem masonablo
to cmiploy this method of perhaps in
witli one of the sulphonamide group of drugs.

In acute and chronic bronchitis, in bronchiectasis, and in
somo cases of chronic fung abscess with copious sputum, it
is reasonable to try tho effect of penieillin inhalations. It must
be unds { that no final {usions hiave yet been reached
about the optimum dosage, and it may e that the next few
years will bring considerable modifications in the present
scheme of penicillin administration.

When dosage i3 being considered it appears to be quito
safe to orr on the side of giving too much, and it is certainly a
great mistako to give too little, for by this means the organisms
may become temporarily penicillin resistant. There have been
some reports of ill-eflect resulting from penicillin administration
Occasional allergic reactions, such as urticaria, arthralgia, and
serum rickness and asthma, aro on record, but these are hardly
ever sufficient to contra-indieato the use of penicillin, It is
probable that theso ill-effects are due to the presence of im-
purities, and it is likely that they will no longer oecur when a
really pure product is uses),

The organisms most commonly found in the sputum may
heo considered accarding to their staining properties,

1. Gram-pasitire Coces

(i) Preumococeus —Thic is the commonest of all the
organixme found in the respitatory truet and it ja present in
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large numbers in the rusty sputum of lobar pneumonia, It is
often met with in cases of bronchopneumonia, bronchitis, in
some cases of lung abscess, and as part of a mixed infection.
The organism is also found in the mouth and nose in healthy
people and its presence does not necessarily imply disease.

_The pneu is typically 1 late in shape, Iying in
pairs with the blunt ends in apposition. Each pairis surrounded
by a gelatinous capsule which can be seen as a clear halo in the
Gram film, and which can be demonstrated by special methods:
Cultures may be made on blood agar, when small, round,
translucent colonies are formed.

Setologica:l agglutinations have shown that pnemmococci
can be separated into no less than 32 distinct types. The
common organisms to be found in lobar preumonia are of types
land 2; type 3 is a more virulent, but less common, organism
which resembles a streptococous in many ways and is some-
times termed * strept ”.  The inil
preumococei are classed together as sub-groups of type 4,
which is a composite group of relatively low virulence.

(il) Streptococcus—Any of the varieties of streptococcus
may be found in the sputum, and the appearance of a chain of
Gram-positive cocci in the film should indicate the necessity for
a culture, which must be made on a blood medium, in order to
identify the h Iytic types of strep These organ-
isms cause acute disease such as bronchopneumonia, lung
abscess, empyema, snd the lung conditions which are found as
a part of a general septicaemia.

Non-haemolytic streptococci are present in the sputum in
many cases of subacute and chronie infection anywhere in the
respiratory tract. They are not usually very virulent.

(iii) Staphyl —This ism may be present as a
contamination, and it is better not to accept it as being respons-
ible for an infection unless repeated cultures have shown its
presence. It may be the cause of lung abscess, especially_when
this is secondary to pyaemia. At other times it ocours simply

as & secondary invader.

2. Gram-negative Coccs

Several kinds of Gram-negative coeci are found in the upper
respiratory tract, but the majority are not of p?tholog.xcal
significance. It is truo that the meningococeus fas its habitat
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in the naso-pharynx, but this organism is seldom, if ever, the

cause of local diseaso and it need not be further considered here.
The only crgumsm m th\s gm\xp wh\ch is deﬁmtely assscmtcd
with " ' i3 . This
organism is a large Gram- negahve coceus, frequently found in
clusters, and intracellular. It can easily be identified by
culture, for it yields distinctive, sticky, greyish-yellow colonies.
1t is present, not as & rwle alone, in many acute and chronic
bronchial infections.

3. Gram-negative Bacilli

(i} Friedlander’s bacillus—This organism is of interest in
that it was the first to bo described as the cause of pneumonia,
but it is only found in a small percentage of cases. It s some-
times seen, in association with other organisms, in subacute or
chronic infections, The organisms are rather long, non-motie,
encapsulated rods which grow well on ordinary media and form
o characteristic “ candle-grease » colony.

{ii) . influenzae (Pfeiffer’s bacillus).—This is a munute
Gram-negative rod which was presented as the cause of influ-
enza. It s certainly frequently found in the respiratory
secretions in influenza, but it is not the cause of the discase. It
is found in many cases of chronie respiratory infection, and it
is somietimes the canse of sinusitia wath recurrent descending
infection of the respiratory tract. Cultures must be made ona
blood medium, when minute * dew-drop ” colonies are formed

(iii) J. pertussis (Bordet's bacillus),—This organism closely
resembles Pleiffer’s bacillus, from whieh it can only be distin-
guished by its agglutmation reactions. It is the canse of
tchooping-cough,

4. Gram-positive Bacilli

These are the least common of the organisms found in the
respiratory tract.

(i) C. diphtherige (Klebs-Loeffler bacillus).—This is present
in tho throat and nose in cases of true diphtkeria and in carriers.
Very rarely a descending infection may occur and the trachea
and main bronchi may be covered with false membrane. The
organism is usually identified in cultures made on blood serum,
cither of material taken from the throat by & swab or from
portions of expectorated false membrane. Should the clinieal
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condition be doubtful it is necessary to confirm the virulence
of the organism by means of guinea-pig inoculation,

(ii) Anaerobic bacilli—These organisms usually appear in
the sputum as Gram-positive rods of varying size. Their true
nature can be suspected from the Gram film, but positive

confirmation should be sought from anaerobic cultures. They

oceur in some cases of lung abscess and bronchiectasis, and
sometimes in an empyema.

5. Other Organisms

(i) B. tuberculosis—This is a medium-sized bacillus which
can only be stained with difficulty. It is in fact Gram-positive,
but the Ziehl-Neelsen stain is used as a routine for its detection.
A suitable portion of sputum, preferably from & part which is
purulent, is smeared thickly on a slide and is then dried and
fixed by heat. The slide is immersed in a bath of steaming
strong carbol fuchsin solution for five minutes. It is then
decolourized, firstly in 25 per cent sulphuric acid for one
minute, and then in 70 per cent aleohol until the stain ceases
to come out, after which it is washed in water and counter-
stained with methylene blue. The waxy envelope of the
tubercle bacillus retains the pink dye and the organism can be
readily picked out against the blue background. The reason
for the use of acid and alcohol as decolourizing agents is that
by this means the tubercle bacillus can be distinguished from
certain similar bacteria. The bacillus of leprosy does not retain
the stain when exposed to the acid, and the smegma bacillus is
decolourized by alcohol. Certain non-pathogenic bacilli, such
as the Timothy-grass bacillus and the biitter bacillus, are also’
acid-fast ; these latter organisms might be found in the
stomach washings.

The tubercle bacillus is often slightly curved at one end and
it may show beading or clubbing ; it is allied, not to the lower
orders of bacteria, but to the streptothrix group (Mycobaclerium |
tuberculosis).

Tubercle bacilli may live for a long time in dry surroundings *
but they are rapidly killed by exposure to sunlight nnfl by
strong antiseptics. In the dry state they are comparatively
resistant to heat, but when moist they are killed at a tempera-

ture of 60° C. . .
Culture is difficult on ordinary media, but the organism
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may be grown on Dorset’s egg medium or in glycerine broth;
growth appears after about ten days’ incubation at 37°C. A
better medium i that devised by Lowenstein; it contains
asparagine and is enriched by the addition of Malachite Green,
and has proved satisfactory for the culture of sputum, pleural
fluid,and othermaterial. The final test of the nature of a doubt-
ful organism is guinea-pig inoculation, for the tubercle bacillus
alone is capable of producing the lesions of tuberenlosis.

The two important types of tubercle bacillus ave the human
and bovine forms, which are culturally distinet and which
behave differently in the body. The human type grows fairly
easily (engonic), producing a dry, yellowish, rough growth,
whereas the bovine grows with diffienlty (dysgonic), and forms
o white, moist, smooth surface. When mnoculated into rabbits
the human bacillus produces a local fesion and the bovine
causes fatal gencralized tuberculosis.

The tole bacillus has been extensively studied in this
conniry and it has now been accepted as & variety of tubercle
bacillus, Its great importance lies in the fact that 1t appears
to have a iderable power of producing i ity against
infection with the human tubercle bacilluy, and it may turn
out to have several advantages over B.('G. vacene in this
respect (p. 211),

(ii) Streptothriz.—The ray-fangus, Streptothriz actinomyces,
i+ an organism which consists of & mycelium, the threads having
club-shaped extremities. There may be a macroscopic granule
whicly, under the microscope, is seen to consist of o central dense
felt-work of filaments which show true branching but no spores.

. Radiating from the centre are the typieal clubs which are
thought to rey ather o d ion or a deft
Teaction, more probably the latter. The filaments stain Gram-
positive, but the clubs are Gram.negative as a rule. The
organism grows in anacrobic culture in glucose blood broth It
may be found in sputum or in pus from an empyema

{iii} Yeasts and fungi.—3any organisms are included in this
Eroup, but few are found in the respiratory tract. Aupergillus
is oceasionally seen in the sputum, but usually it 14 only a

prophyte in a tul Jous or b hi ic cavity ; cascs of
primary infection of the Jung tissue are very rare. Similar
ob-ervations apply to yeast-line organisms {monilia} and other
fungi, such as the sporothrix, which have been reported in the
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sputum, but which have rarely been shown to have caused lung
disease.

(iv) Fustform bacilli and spirilla.—It has long been known
that ulceration of the throat and gums may be due to a com-
bination of fusiform bacilli and spirilla. It is now recognized
that the foul odour of the sputum in cerfain cases of lung
abscess, bronchiectasis, and growth results from infection with
organisms which appear to be identical. The combination is
characteristic, and can be readily demonstrated in a Gram film
of the sputum, but the best results are obtained when Leish-
man’s stain is used. The bacilli are thin Gram-positive rods
which vary greatly in length and may be beaded ; the spirills
are delicate Gram-negative threads with wide, irregular curves.
Culture is difficult and is not necessary in clinical work.

(v) Rare organisms.—Infection of the respiratory tract is
nearly always due to the bacteria already deseribed, but

lly some other jsm may be found. Atypical
inflammations are sometimes due to bacilli of the typhoid
group, or to B. melitensis, and a severe bronchopneumonia may
result from infection with B. pestis, the cause of plague, or from
anthraz. )

The part played by filterable virus in the causation of chest
disease is not yet clear. There seems no reason to doubt that
the common cold and influenza are due to this type of infech:on.
Recently it has been suggested that this agent is also responsible
for * atypical pneumonia ”, but its relation to this common
disease is not yet fully determined. A few years ago there was
a small epidemic of psitfacosis, with severe and often fatal

and the pathological evidence pointed .

convincingly to a virus as the cause of the disease.
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I fspimfwy condition is syphilitic in origin, Tn many cases of
bronchial carcinoma, for instance, the test is positive, and the
cl.mlcal distinction from gumma of the lung may be extremely
difficult. In suspected aneurysm a positive reaction is of some
confirmatory value, but the clinical and radiological evidence
must always be considered together with the result of this test.
In cases where it is impossible to resolve a doubt about a
diagnosis between syphilis and malignant disease, it may be
justifiable to observe the effect of an intensive course of anti-
syphilitic treatment before forming a final opinion.

(c) The erythrocyle sedimeniation rate.—This is a very
simple test to perform. Several different methods are described
but that of Westergren is most commonly employed. A
standard glass tube, graduated up to 200 mm., and of 2:5 mm.
internal bore, is used for the test. A 3-8 per cent solution of
sodium citrate is used to prevent clotting and 0-4 e.c. of this
is drawn into & syringe. Blood is then withdrawn from a vein
up to the 2-0 c.cs. mark and, after being thoroughly mixed, is
expelled into a small glass tube. The citrated blood is drawn
up to the 200 mm. mark in the Westergren tube which is then
fixed upright in a rack. The changes which occur at the end of
one and two hours are recorded in terms of millimetres of clear
plasma which are visible above the coluntn of sinking red cells,
Normally the sedimentation rate is 5 mm. or less in the first
hour.,
The sedi ion rate is i d in any
is associated with foraemia, and the rate of fall is quite a good
indication of the degree of toxaemia present. But the test is of
no value af all in the di is of any p lar infection. In
active tuberculosis, for instance, the rate may be normal or
greatly increased and the test is used to indicate the need for
rest. A series of observations s of great value in following the
progress of any infection ; it is never Wis.e to uH_oW & con-
valescent patient to get up while the sedimentation rate is
much above normal, In tuberculosis the response to treatment,
and consequently the prognosis, can be assessed with cor'lsider-
able accuracy in this way. An unexpected increase in the
E.S.R. is often a warning that some compiication is about to

dition which

declare itself.
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Pleural Fluid

In every caso of pleural effusion a small quantity of the
fluid, about 20 ¢.cs., should be removed for cxamination. When
the fluid is clear, half should be mixed with a little sterile 2 per
cent citrate solution in order to prevent clotting, and so to
assist the cytological examination.

Fluid in the pleural cavity may be clear, purulent, blood-
stained, or chylous,

Clear effusions are divided into ezudates and transudates.
The differences between the two types may be tabulated as

follows :—

-

T e |

Rpontancous clotting l Does nut oconr

toured

Specic grasity . Loss than 1034 0

Protein | Less than 1 per cent | Moro than I per cent

Celin . F«w. chiefly endo- Usually many Iympfio-
eytea:  potymo

are sometimew found

From a consideration of these points it is usually possible
to decide whether a given fluid is an exudate or a transudate.
The causes of the various types of pleural effusion are con-
sidered later (p 274).

The cell content of the fluid is next studied. Red cells often
result from tranma at the time of puncture, but they occur
alro in tubercle and growth. The presence of polymorphonuclear
celly indicates pyogenio infection, but organisms need not
neeessarily be present, for a cellular exudate may occur in the
pleura as o result of inflammation in the surrounding organs,
even under the diaphragm. Lymphocytes suggest the presence
of tuberele, although they may oceur with other chronic
inflammations. Endothelial cells are shed into the fluid from
the pleural membrane and o few may be found in transudates.
Their presenice in quantity suggests malignant growth. Some-
times these cells are altered in appenrance, larger and more
deeply-staining. with more than one nucleus; such cells are
termed Foulis’ ceils and, although not themselves of mahgnant
arigin, they are said to be found when a growth invalves the
pleura
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respiratory condition is syphilitic in origin, In many cases of
bronchial carcinoma, for instance, the test is positive, and the
clinical distinction from gumma of the lung may be extremely
difficult. In suspected aneurysm a positive reaction is of some
confirmatory value, but the clinical and radiological evidence
must always be considered together with the result of this test.
In cases where it is impossible to resolve a doubt about s
diagnosis between syphilis and malignant disease, it may be
justifiable to observe the effect of an intensive course of anti-
syphilitic treatment before forming » final opinion.

(c) The erythrocyte sedimentation rate.—This is a very
simple test to perform. Several different methods are described
but that of Westergren is most commonly employed. A
standard glass tube, graduated up to 200 mm., and of 2.5 mm.
internal bore, is used for the test. A 3-8 per cent solution of
sodium citrate is used to prevent clotting and '0-4 c.c. of this
is drawn into a syringe. Blood is then withdrawn from a vein
up to the 2:0 c.cs. mark and, after being thoroughly mixed, is
expelled into a small glass tube. The citrated blood is drawn
up to the 200 mm. mark in the Westergren tube which is then
fixed upright in a rack. The changes which occur at the end of
one and two hours are recorded in terms of millimetres of elear
plasma which are visible above the column of sinking red cells.
Normally the sedimentation rate is 5 mm. or less in the first
bour.

The sedi rate is i d in any dition which

iy assooiated with lozaemia, and the rate of fall is quite a good -

" indication of the degree of toxaemia present. Buf the fest is of
no value at all in the dit is of any particular infectic In
active tuberculosis, for instance, the rate may be normal or
greatly increased and the test is used to indicate the need for
rest. A series of observations js of great value in following the
progress of any infection ; it is never wiso to all'ow & con-
valescent patient to get up while the sedimentation rate is
much above normal. In tuberculosis the response to trcatnfcnt,
and consequently the prognosis, can be assessez} with ccx'mder-
able accuracy in this way. An \mexpecte'd increase in the
E.S.R. is often a warning that some complication is about to

declare itself.
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Pleural Fluid

In every case of pleural effusion a small quantity of the
fluid, about 20 ¢.c3., should be removed for examination. When
the fluid is clear, half should be mixed with a little sterile 2 per
cent citrate solution in order to prevent clotting, and so to
assist the cytological examination.

Fluid in the pleural cavity may be clear, purulent, blood-
stained, or chylous.

Clear cffusions are divided into ezudates and fransudates.
The diffcrences between the two types may be tabulated as
follows :—

T

St Joured e Toured

Spontaneous elotting . | Does not occur Usually

Specific gravity . . | Less than 1014 1014 of over

Protein . . . | Lesa than 1 per cent | More than 1 per cent

Cells . . .| Few,cheflyendo. | Ususlly many lympho- |
thelial cytea; polymorphs

are somstimen found

From o consideration of these points it is usually possible
to decido whether o given fluid is an exudate or a transudate.
The causes of the various types of pleural effusion are con-
aidered later (p. 274).

Tho cell content of the (luid is next studied. Red cells often
tesulb from trauma at the time of puncture, but they occur
aleo in tubercle and growth. The presence of polymorphonuclear
cells indicates pyogenic infection, but organisms need not
necessarily be present, for a cellular exudate mday occur in the
plenra as o result of inflammation in the surrounding organs,
even under the diaphragm. Lymphocyles suggest the presence
of tuberele, although they may occur with other chronie
infiammations.  Endothelinl cells arc shed into the finid from
the pleural membrane and a few may be found in transudates,
"Their presence in quantity siggests malignant growth. Some-
times these cells aro sitered in appearance, larger and more
deeply-staining, with more than one nucleus ; such cells are
termed Foulis® cells and, althongh not themselves of malignant
origin, they are £nid to be found when o growth involves the
Plevra,
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The bacteriological investigation consists in the exnmmnhon .
of a Gram film for the isms and confi by
culture. A Ziehl-Neelsen film may reveal the presence of
tubercle bacilli, but these are more likely to be found by
culture of the fluid or by guinea-pig inoculation. When pus is
found it is submitted to the ordinary methods of examination
by films, cultures, and animal inoculation where necessary.
In acute cases pneumococei, streptococei, staphylococei, or
anaerobes are most commonly found. Tubercle is a common
cause of chronic empyema but, if it proves impossible to find
the bacilli, search for some form of streptothrix should be
instituted.

Fluids which are deeply blood stamed seldom yield any
in ion of value on p

Opalescent fluids are ra.rely met with. They may be
chylous, or chyliform. Chylous fluid contains true chyle, and
alwa,ys results from damage to the lymphatic system ; under
the microscope fatty globules will be seen. Chyliform fluid is

under the mi , for it contai lxpmd' it
oceurs in some cases of hyd ,‘ itis and in eff of
long standing. Chemical amﬂysls is the most certain method

of identifying the type of fluid.
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SPECIAL- DIAGNOSTIC METHODS
Bronchoscopy

Witex the diagnosis has not been made with certainty as a
result of the foregoing investigations, it may be necessary to
apply certain further methods, all of which require special skill
and will not therefore be discussed in detail,

The bronchoscope is employed on an extensive scale in
diagnosis and, to a less extent, in treatment. It is now part of
tho routine investigation of the obscure chest case. The great
valuo of this instrument is that it enables the mucous membrane
of the main bronchi and part of their primary divisions to be
inspeeted and material removed for examination, both histo-
logical and bacteriological.

Bronchoscopy should only be carried out by an expert, for
tho technique is not easy and the interpretation of the appear-
ances requires experience. A preliminary injection of morphia
and scopolnamine is given and the throat and larynx are well

_ annesthetized with cocaine. It is surprising how well most
paticnts tolerate the passage of the instniment. A general
anaesthetic s mrcly nccc«ary

The main indication for )3 diagnosis, At
first it was cmploycd chiefly for tho locnhun nnd removal of
Joreign body but it is now mgnrd(-d as cssential in tho investiga-
hon of any su'pcctcd discase in the larger bronchi. Tho

of bronch i is best confirmed by this

means—the grow th can often be seen and a piece removed for

pic section. Bronel Py is the nn]) surO means by
which an early i can bo
experience has shown that about 10 pcr cont of bronchial
tumours ars not malignant, and it is therefore of the utmost
importance that the exact nature of the growth should be
cstabliched by this means beforo the plan of treatment is
finally decided. In{l-\mmuory lesions can also be !tudlcd
ot first hand. Tt is established that tubereul )
Is fairly common in the larger bronehi, while oihcr gnmulo~
matous condil aro scen. O

£
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The bacteriological investigation consists in the cxammatwn .
of a Gram film for the common organisms and confirmation by
culture. A Ziehl-Neelsen film may reveal the presence of
tubercle bacilli, but these are more likely to be found by
culture of the fluid or by guinea-pig inoculation. When pus is
found it is submitted to the ordinary methods of examination
by films, cultures, and animal inoculation where necessary.
In acute cases pneumococci, streptococei, staphylococei, or
anaerobes are most commonly found. Tubercle is a common
cause of chronic empyema but, if it proves impossible to find
the bacilli, search for some form of streptothrix should be
instituted.

Fluids which are deeply blood stamed seldom yield any

ion of value on p

Opalescent fluids are rarely met with, They may be
chylous, or chyliform. Chylous fluid contains true chyle, and
always results from damage to the lymphatic system ; under
the microscope fatty globules will be seen. Chyliform fluid is

g under the mi , for it contains lipoid ; it
occurs in some cases of hydraemxc nephntls and in effusions of
long standing. Chemical analysis is the most certain methad
of identifying the type of fluid.
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SPECIAL- DIAGNOSTIC METHODS

Bronchoscopy

WHEN the diagnosis has not been made with certainty as a

result of the foregoing investigations, it may be necessary to
. apply certain further methods, all of which require special skill
and will not therefore be discussed in detail.

The bronchoscope is employed on an extensive scale in
diagnosis and, to a less extent, in treatment, It is now part of
the routine investigation of the obscure chest case. The great
value of this instrument is that it enables the mucous membrane
of the main bronehi and part of their primary divisions to bo
inspected and material removed for examination, both histo-
logical and bacteriological.

Bronchoscopy should only be carried out by an expert, for
the technique is not easy and the interpretation of the appear-
ances requires experience. A preliminary injection of morphia
and scopolamine i3 given and the throat and larynx are well
anaesthetized with cocaine. It is surprising how well most
patients tolerate the passage of the instrument. A general
anaesthetic is rarely necessary,

The main indication for b is in diagnosis. At
first it was employed chiefly for the location and removal of
foreign body but it is now mgarded as essential in the investiga-
hon of any suspected disease in the larger bronchi. The

of b hic i is best c d by this
mea.nsvthe growth can often be seen and a piece removed for

ic gection, B py is the only sure means by
which an early i can be

experience has shown that about 10 per cent of bronchial
tumours are not malignant, and it is therefore of the utmost
importance that the exact nature of the growth should be
established by this means before the plan of treatment is
finally decided. Inﬂ'xmmatory lesions can also be studied
ot first hand. It is blished that tub

is fairly common in the larger bronchi, while other granulo-
matous conditions are imes seen. Occasi a

8
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either tubercu?ous or syphilitic, may be encountered and
br{mchoscopy is essential in the distinction between these
lesions and carcinoma. An oedematous appearance of the
mouth of a b!‘On(Ehll? and the observation of pus exuding from
it are valuable indications of the exact position of a lung
fzbsce.sa, an essential preliminary to any form of drainage. Local
inflammatory changes are also seen in the tubes leading from
an area of bronchiectasis, but lipiodol bronchography is more
useful .m depicting the extent of the discase, Finally, broncho-
scopy is sometimes carried out in order to obtain uncontamin-
atéd seeretion for culturs, and tubercle bacilli can sometimes
be recavered by this means in cases where sputum cannot be
obtained.

Bronchoscopy has proved to be of increasing value in the
treatment of certain bronchial conditions. The recognition of
the fact that massive collapse of the lung is frequently due to
the occlusion of a bronchus by a plug of mucus or muco-pus
has led to a great increase in therapeutic bronchoscopy. The
blocked tube can be cleared by this means and re-expansion
can be ensured. The removal of a foreign body is an obvious
therapeutic use. Sometimes an innocent growth may be
completely extirpated, although simple bronchoscopic removal
is not considered to be sufficient in most cases. The treatment
of malignent disease is not practicable; local removal is out
of the question, and the application of radium has not -been
attended by good results and has led to some disasters.

Bronch Py is contra-indi t in cases of advanced heart
disease and known aneurysm, and it should not be earried out
during or-shortly after severe haemoptysis. Gross sepsis in the
mouth should be dealt with so far as possible before the opera-
tion is carried out.

Thoracoscopy

The thoracoscope is an instrument constructed on the lines
of the cystoscope. A prewmothorax muast always be pnser.xl
before it can be introduced. The selected intercf)stal space is
fully anaesthetized with novocaine and a large-size trocar and

pushed into the pleural space. The trocar is then

cannula are ar s
ithd laced by the th pe, which is an

and is a
instrument equipped with a light bulb and mirror system at its
distal end, and an eye-piece at its proximal end. A large part
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SECTION IV
DISEASES OF THE RESPIRATORY
TRACT - -

CHAPTER 13

THE UPPER RESPIRATORY TRACT

Ir is not always understood that the respi y tract functions
s o complete unit and that the state of the upper respiratory”
tract may play a great part in determining what oceurs lower
down. The examination of the mouth, throat, and nose should
always be ded as an ial part of the i igation, for
which purpose it is necessary to be familiar with the local
appearances.in health and in disease,

. The Mouth

Infection sometimes descends from the mouth into the chest,
although this rarely happens spontancously. The removal of
teeth and tonsils is sometimes followed by a Iung abscess, and
the passage of a bronchoscope may carry infected material into
the bronchi. Although almost any organisms may be found
in the mouth, the important ones are those which belong to the
Juso-spirockaetal group and which aro the eause of the foul
sputum which is present in many cases of bronchiectasis, lung
abscess, and growth. The condition of the teeth and gums must
therefore be taken into account pre-operatively and in the

of blished infeetions in the lower respiratory

tract. The majority of the pathogenic organisms found in the
mouth are sensitive to penicillin, and local administration is
best carried out by means of lozenges which are allowed to
dissolve slowly. In some cases the tongue shows a dark dis-
tion during t; the signifi of this change

is not known.

The tonsils.—Disease of the tonsils is not a very common
antecedent to disease in the bronchi and lungs. It is necessary
to realize this, for tonsillectomy is often confidently recom-
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mended with a view to the relief of such conditions as recurrent
bronchitis or asthma, and the operation frequently fails to
achieve the desired result. Infected tonsils are often an
expression of infection in the nasal sinuses and, in such cases,
their removal will not effect a cure. In some cases there is no
* doubt that enlarged and chronically inflamed tonsils can cause
an irritating cough, which is mechanical in origin and which
will be relieved by their removal. The chief respiratory com-
plication of tonsillectomy is lung abscess, and this develop-
ment should be suspected in any patient who has fever, with or
without respiratory symptoms, within ten days of the operation.

Adenoids.—These tesult from hypertropby of the lymphoid
tissue which is lly present in the harynx in children
and which is analogous to the tonsil.

The presence of adenoids leads to nasal obstruction and
therefore to mouth breathing. The child snores when asleep,
and the condition may be so bad as to interfere with rest.
There is concurrent nasal catarrh and often a cough.

The appearance of the “ adenoid child ”* is characteristic,
for the mouth is usually open and the upper Lip is often retracted.
The child appears dull and stupid. Catarrh at the back of the
nose may lead to defective hearing, and otitis media is not
uncommon. The voice is often thick and nasal.

D ding i jons of the respi y tract aro common
sequels and may cause actual deformity of the chest, such as the
** pigeon breast ** and Harrison’s sulous. There may be associ-
ated bronchitis or asthma. The child is commonly pale and
may be anaemic, the lymphatic glands in’ the neck are often
enlarged, and the pad of adenoid tissue can be palpated. The
tonsils are usually hypertrophied as well.

If left alone, adenoid tissue tends to atrophy at puberty, but
by this time the seeds of disease have been sown and organic
changes may have resulted. Adenoids should always be
removed, together with the tonsils, when there is evidence that
they ave the cause of ill-health. Following operstion the
general health must be carefully supervised and breathing
exercises should be instituted.

A long upula may be the cause of a chronic unproductive
cough which comes on when the patient lies down. Recognition
of the cause of the cough is easy if the possibility i3 considered.
Shortening of the uvula is a simple remedy.
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The y}larynx is exposed to many kinds of infection. Acute
Pharyngicls is nearly always associated with an acute infection
in the tonsils or sinuses and causes pain and dysphagia. Chronie
pbafyngieis is associated with chronic infection in the tonsils
or sinuses, or with excessive smoking and spirit-drinking. The
mucous membrane is often red and granular, or it may appear
smooth and shiny, The condition causes a chronic irritative
and useless cough, and treatment is that of the canse. Retro-
pharyngeal abscess usually occurs in children and may result
from direct infection or, in chronic cases, from tuberculous
caries of the underlying vertebrae. The chief symptoms are
dysphagia, dyspnoea, and cough, and there may be a fixed
position of the head. Diagnosis is not always easy, but it may
be suspected by careful inspection and palpation, and a lateral
X-ray of the cervical spine will afford confirmation. The
treatment is surgical. :

The Nasal Passages

The nasal passages are divided into three by the turbinate
bones. The upper passage, in the region of the ethmoid air
cells, carries the smallest amount of inspired air. The two
lower passages are those commonly used in respiration. The
nasal mucosa consists of a transitional epithelium, the super-
ficial leyer of which is composed of ciliated columnar cells.
The membrane is very vascular and is richly supplied with
nerves which take their origin chiefly from the trigeminal and
connect with the vagus nuclei in the medulla. There is thus
an intimate connection between the mucous membrene of the
nose and the innervation of the bronehi, This rich supply of
nerves and vessels leads to certain parts of the membrane
having the properties of erectile tissue, and irritation of the
nose is very apt to be accompanied by vascular swelling in the
region of the ethmoids and the middle turbinates.

Opening laterally from the nasal passages are the nasal
sinuses. The maxillary antra, and the frontal, ethmoid, and
sphenoid air cells are of little consequence in health, but they
play an important part in the rausation of disesse in the
respiratory tract as a whole. The state of the antra and frontal
sinuses can be investigated by transillumination, but the re-
maining air cells can only be accurately visualized by means

of X-rays.
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“ Sensitive spots.”~When u probe is passed into the nose
and allowed to touch the nasal septum, especially in the deeper
part, evidence of sensitiveness is often elicited by means of a
gneeze or cough reflex ; in some very sensitive patients bronchial
spasm may result. This observation may be important in
showing the presenice of a nasal factor in cases of asthma.

Polyp formation.—Polypi may result from chronic infection,
with hypertrophy of the mucous membrane ; a similar forma-
tion is often seen in cases of * allergic '’ nasal mucosa. While
they commonly canse purely nasal symptoms, such as recurrent
catarrh and inspiratory obstruction, in some cases they are
associated with attacks of asthma. Removal of polypi may be
followed by cessation of asthmatic attacks, but it is also true
that the removal of polypi may result in attacks of asthma in
patients who have previously been free from this symptom.
A great deal of experience is needed to know when to operate
in these cases, and conservative measures would appear to be
the safest as a Tule.

The common cold (coryza).—Even now we know compara-
tively little of the causation, and still less of the treatment, of
this universal affliction. There can be no doubt that it is an
infection, probably with & virus, although many other organ-
isms are found in the nasal secretion after the first day or two.
That the infection is not entirely local is shown by the symptoras
of general toxaemia, malaise, anorexia, and aching which =0
frequently cause the victim to feel ill before the local symptoms
develop. It is also true that, in spite of the fact that colds are
thought to be due to a virus, & stock anti-catarrh vaceine is

" useful in keeping the individual free from i i S
infection plays an important part in determining the seventy
of the symptoms and the duration of the disorder and, in those
who are prone to winter colds, a stock vaccine is always worth a
trial. A very simple, efiective method of prevention is the use
of Glegg’s mixture, which consists of-—

Paraffin liq, . . 3parts
Paraffin molle alb. . . 1part
Menthol . .} grain to the ounce

to be instilled into the nose with a pipette.
‘When the condition is fully developed, guinine is the drug
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which appears to be the most popular and perhaps the least
ineffective, although cinnamon and other aromatic oils are
often recommended.
'N’asal caterrh is often the first symptom of measles and, in
chxlfiren, the membmne.of the inner surface of the cheeks should
*be inspected for Koplik's spots. A child who has been in
contact with measles and who develops nasal catarrh should
be isolated.

Coryza is also a symptom of sensitiveness to fodine. It is
associated with conjunetivitis and a skin eruption,

Hay fever—This is an allergic candition which results from
hypersensitiveness to pollen. In this country it is usual to
find the patient sensitive to Timothy grass, and in the United
States to ragweed. The patient who has hay fever in this
country may have no symptoms elsewhere, and conversely, &
patient may have hay fever for the first time on going abroad
if he happens fo be sensitive to a pollen which is a prominent
feature of the flora of the district,

Ususlly the condition shows itself in adolescence and tends
to become less severe in middle age. The symptoms aro
characteristically seasonal. In this country they commence as
a rule in May and terminate in July.

The p are ing and running of the
nose, together with irritation of the eyes and marked inflamma-
tion of the conjunctiva. They are most prominent when the
patient is in the open air in contact with the pollen, but they
may come on at any time if the conditions are suitable. In
addition, there is a certain amount of general disturbance and _
the patient may feel out of sorts and depressed. In severe cases
there may be bronchial spasm (hay asthma).

The diagnosis is usually simple if the scasonal incidence is
noted ; there is nearly always a family history of one or other
of the allergic conditions, and the patient may show other
clinical evidence of the allergie state.

Confirmation should always. be sought by means of the
protein sensitivity tests (p. 122), which give & positive reaction
to the offending pollen. The allergic nature of the condition
is also shown by an increase in the number of eosinophils in
the blood, and by ination of the nasal discharge, which

may show a great number of eosinophil cells. .
Treatment should be directed towards redueing the sensitive-
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ness of the patient, and this may be done in Ewo ways, local
and general.

If there is gross disease in the nase, such as polyp formation,

i ion is best

this should be d, but i
avoided as & rule. A satisfactory method for producing local
d itization is by zinc Vonization, the technique of which is

quite simple.

About ten thin flat pieces of cotton-wool, between one and two
inches square, are prepared and soaked in 2 per cent zinc sulphate
solution, the excess fluid being squeezed out. The patient sits on &
chair and the nose is carefully packed with the cotton-wool pledgets,
care being taken to see that they lie flat against the mucous mem-
brane. The first piece is inserted high up into the ethmoid region,
the second slong the septum, and the third and fourth along the
lateral side of the nose, and the remaining space is then Slled up.
Except in very nervous patients, both sides of the nose may be
treated simultaneously.

A rubber head-band, which contams s metal plate with two

screw-holders attached, is then fixed round the head. Two curved
zine Tods, the distal ends of which are wrapped in cotton-wool
soaked in the zine solution, are then fixed to the head.band and so
adjusted that firm contact is made with the plugging in the nose
‘The hand of the patient is placed upon a mostened metal plate
which is connected to the negative lead in the battery, and the
positive load completes the cireuit from the battery to the metal
purt of the head-band. A current of between 4 and § nulliamperes
is allowed to flow for 20 minutes. The apparatus is then discon-
nected and the nose unpacked. Care must be taken to make certain
that the correct number of pieces of cotton-wool are removed from
the nose. Sometimes ribbon gauze soaked in zinc solution is used
instead of cotton-wool ta plug the nose. This wmethod is perhaps &
little simpler, but it is doubtin] whether as good comtact can be
made. The usual course consists of four applications at weekly
intervals and it is best to begin in mid-April. The treatment should
be repented annually for several years, The great advantage of this
method is that it can be applied with suecess even after hay fever
kas actually commonced.

Zing jonization has also been employed with suceess in cases
of paroxysmal rhinorrhoes, and it has proved beneficial in casea
of spasmodic asthma in which there is a pronounced nasal
factor, It should not be attempted when there is jocaf sepsis.
The results of treatment are good in about 80 per cent of cases,

For raany years active i ization has been employed
with varying success. A course of subeutaneous njections of
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:}}:tract of Timothy grass pollen js given for some weeks before
o hay faver season begins, Many reliable preparations are on
the 'market, so that the material is readily available. It is
udvxsa?)le first to test the sensitivity of the patient by means
of an intracutaneous injection of the solution which is to be
emp].oy ed, and to commence with a dose small enough to avoid
causing any marked reaction, Injections may be given at
mtervals of from three days to & week, necording to the amonnt
of time available. The results are not altogether dependable,
and they are inferior to those obtained with zine jonization.

Avoidance of contact with the pollen is, of course, a certain
method of avoiding attacks, and with those patients who can
manage it this may be done during the hay-fever season by
means, of & gea voyage dr 8 journey abroad, especially to a
high altitude. This is impracticable in most cases. Benadryl
tablets, taken by the mouth, have recently been introduced
and satisfactory results have been reported from their use.
They are intended purely for the treatment of the acute
symptoms,

Treatment of the attack is not very satisfactory. The nose
may be sprayed at frequent intervals with a 1 in 100 solution of .
adrenalin, or benzedrine may be inhaled. Aestivin drops are
helpful in relieving the conjunctival irritation,

Paroxysmal rhinorrkoea.—The symptoms are similar to
those of hay fever, but the condition depends upon a t
instability without pollen hypersensitiveness, and the attacks
oceur at any season. They result from mechanical irritation,
such as the inhalation of dust, from nervous influences, or from
active disease in the nose, either inflammatory or traumatic. -
The ocular symptoms are less prominent, but there may be
associated asthma. In mild cases relief may be obtained from
the use, twice daily, of & nasal spray containing ephedrine, 2
per cent, pot. sulph., } per cent, in water, followed after five
minutes by & simple alkaline nasal douche ; the best consists of +
equal parts of sodium chloride and sodium bicarbonate, & small
teaspoonful of the powder in 2 half tumbler of warm water,
The results of zine jonization are often dramatie, and this is tho
treatment of choice. Operations for ventilation of the sinuses
and the removal of polypi may be undertaken, but they are not
to be lightly advised, for severe asthma may follow. .

Sinusitis.~There is a close connection between disease in
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the nasal sinuses and in the lower respiratory tract. In fact,
the term * broncho-sinusitis disease ”’ has been coined in the
United States in order to emphasize this relationship.

In acute sinusitis there may be local pain, according to the
situation of the infected air cells; the pain will be on one side
of the face if an antrum is involved, towards the eye when there
is ethmoiditis, or there may be a deep-seated headache when
there is infl ion in the sphenoidal sinus, ion of the
frontal cells causes local pam which may be referred over the
forehead. ,

There s uﬁ\m“y purnlent discharge from the nose, and some-
times epi General p may be p especi-
ally fever and toxaemia. In some cases there is a blood-stream
infection, and the possibility of sinus infection should always
be Lept in mind when considering the cause in obscure cases
of septicaemia, pyaemia, or pyrexia of unknown origin. In these
cases treatment is a very delicate .netter, involving the con-
sideration as to whether drainage should be performed, and close
co-operation between the physician and surgeon is essential.

Chronic sinus infection does not always cause character-
istic symptoms, yet it is almost constantly found to be present
in cases of recurrent bronchitis, asthma, and bronchiectasis, and
there can be little doubt that direct downward transfer of
infected material plays an important part in aggravating, and

perhaps causing, these diti The local symp are
intermittent purulent nasal dxscharge and headache, or even -
mental dullness. Careful and

are essential, and this may be supplemented by X-rays if
necessary. It has been found that radjcal operations in cases of
bronchiectasis are likely to be unsuccessful if the sinuses are
grossly mfected and this point must be kept in mind when
[ the isability of lok

The operative treatment of chronic sinus infection is often
unsatisfactory and the condition of the.patient is even some.
times changed for the worse. When there is pus in en air cell
a drainage operation should usually be undertaken, but when
the mucous membrane is thickened or chronically inflamed
operation does not usually help. Interference with infected
sinuses is not without danger of consequent meningitis or
bronchopneumonia and it is a good practice to administer a
course of sulphonamide both before and after operation,
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Intranasal infection can be treated with success by the local
instillation of an emulsion of one of the sulphonamide group.
It is as yet too early to assess the value of penicillin inhalations,
although it is to be expected that this method of treatment
will prove to be very useful when the infecting organism is
sensitive.

Many patients who have chronic sinusitis improve with
regular attention to the hygiene of the nose. Ephedrine sprays
and ephedrine ““replacements”, and simple alkaline douches
are valuable; vaccines are helpful, provided that,they are
given in small doses, starting with not more than i million
organi: In iti iderable benefit is obtained from
the local application of infra-red rays in some cases.
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remain at work with a mild attack, although this is to be
deprecated. The patient should be kept in a warm, moist
atmosphere at a temperature of 60°. Plenty of fluid should
be taken, and a mixture containing aspirin, phenacetin, and
codein is helpful. Relief of local symptoms is best obtained by
means of frequent inhalations, either of Friar’s balsam or of—

OL. pini . . . . . 5 minims
Mag. carb. levi: . . . . 4 grains
Agq. . ad 60 minims

Sig. 1 teaspoonful in I pint of water at 150° F,

Lozenges, such as troch. phenol, may be sucked.
Oedema of the glottis.—This is & serions condition which may
be due to local or general causes.
(i) Local causes. .
{a) Injury, foreign body, inhalation of jrritant vapours.
(b) As a complication of acute laryngitis, diphtheria,
tuberculosis, syphilis, growth.
{¢) As a complication of scute infection in the neck;
Ludwig’s angina, erysipelas.
(i) General causes.
{a) Angioneurotic cedema.
(b) Hydraemic nephritis.
(o) Congestive heart-failure.

The onset is sudden, with urgent dyspnoea, stridor, and
The patient rapidly becomes cyanosed and the

aphonia.
If left untreated, the

inspiratory movements are forced.
condition is likely to prove fatal.
On examination the epiglottis is found to be much swollen
and easily palpable. The true vocal cords are not often in-
volved,
Treatment is a matter of urgency and irackeolomy is often
necessary. A 10 per cent cocaine spray may relieve the urgent
ymp , and it is ti advised that the swollen
epiglottis should be scarified. In patients subject to angio-
neurotic oedema a prompt injection of adrenalin may avert a

severe attack. .

Chronic laryngitis—In these cases there is usually some
predisposing cause, such as gout, aleohol, or excessive use of
tobacco. The condition may be occupational in those who
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habitually strain the voice, such as clergymen or street hawkers.
Chronie sinus infection is often present,

The voice is hoarse and may even be Jost at times. There
is irritation in the throat and spasmodic cough with mucoid
sputum. On direct observation the mucous membrane is seen
to be swollen, the vocal cords are thick, and there is some
congestion as a rule. The condition may not be easily distin-
guished from early tubercle, syphilis, or growth, all of which may
simulate chronic laryngitis very closely in the early stages;
in any doubtful case full investigation should be nndertaken.
The condition is chronic and the voiee may be permanently
impaired.

The most imp indicati is rest of the
wvoice for a considerable period. Alcohol and tobacco should be
forbidden, Inhalations of oil of pine or Friar’s balsam are
frequently beneficial, and a 4 per cent solution of zinc chloride
may be applied locally on alternate days for two weeks. Sinus
infection should receive attention.

berculous laryngitis —This is a condition which is always
secondary to tubercle of the lung, although the laryngeal
condition may be advanced while the lung condition is relatively
mild and quescent.

The inflammation commences in the posterior part of the
ary-epiglottidean folds and in the arytencid region. It gpreads
forwards and eventually reaches and destroys the epiglottis.
The prominent symptoms are loss of voice and pain on swallow-
ing. The onset is usually insidions, with some huskiness of the
voice and laryngeal irritation, This progresses to chronic
hoarseness and eventual loss of the voice, A husky cough
develops, if it has not been present before, and the amount of
sputum depends upon the extent of the lung lesion. Dysphagia
oceurs when the infection has reached the epiglottis or when
ulceration has spread to the pharynx. Pain on swallowing may
be extreme. Symptoms of toxaemia, fever, sweats, and loss of
weight occur as the disease progresses and give an important
clue to the diagnosis.

On direct examination the vocal cords are seen to be pale
and thickened. Infiltration occurs early and may result in
two quite different types of condition. (1) There may be
granulomatous masses which resemble papillomata. (i) In
other cases typical tuberculous ulcers may be present. These
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are 'usuallx pale, rather shallow, and covered with exudate,
causing & = worm-eaten ” appearance of the cords. YWhen the
;ilxlieaései 1150 ;l;ore exteqsive there is. gross loss of substance and
tissuels) gesullts e d.lsapp oar .entu"ely . Sp.r ead to the deeper
ey s in perichondritis and necrosis of: the cartilages,
o are may occasionally be coughed up. Stenosis of the larynx

In addition to the local changes, tubercle bacilli will be
fol.md in the sputum and there will be clinical and radiographic
evidence of active pulmonary tuberculosis. In cases where
there is difficulty in finding the bacilli, material obtained by
swabbing the ulcers should be examined.

Experience shows that the prognosis depends upon the type
of laryngitis present, and very useful information can be
obtained from laryngoscopy. Briefly, it may be stated that
cases in which warty masses are present usually do well,
whereas those in which ulcers predominate have a bad outlook.

The first essential in treatment is complete silence, which
may need to be maintained for as Jong as six months. In
addition the lung lesion should be treated vigorously, and
great improvement in the laryngeal condition is often seen to
follow the induction of a pneumothorax, or a phrenic avalsion,
Local treatment consists in exposure to nltra-violet light,
which appears to be very useful. The larynx may be painted
with a 25 per cent lactic acid solution. A damaged epiglottis
may be removed for the relief of dysphagia, but the local
condition is apt to spread more rapidly after this has been
done. Relief of pain may be accomplished, in part at least, by
insufflating orthoform powder, gr. x, directly to the larynx,
preferably half an hour before a meal. A cocaine spray is also
useful, but it should be confined to cases in which the prognosis
is considered to be hopeless. In the hands of a competent
operator injection of the superior laryngeal nerve sometimey
affords dramatic relief from pain.

When dysphagia is severe the patient should be fed on
semi-solids, which are found to be more easily swallowed than
either liquids or ordinary solid food. The effect of posture may
be tried. The patient lies on the bed with the head well down
over the side and sucks food through s tube, thus aveiding
contact with the larynx during the act of swallowing (Wolfen-

den'’s posture).
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vary, the child is not ill, and there are no complications. Complete
Tecovery occurs within a few months, b

2. Laryngitis stridulose.—This results from mild infection, with
spasm of the laryngeal muscles. It is common between the ages of
two an_d four years and rarely oceurs in infancy. The child suffers
from slight cough for a few days, which increases until an attack of
spasm occurs. Most commonly the child is wakened from sleep with
difficulty in respiration, erowing inspiration, and cough. There may
be signs of laryngeal obstruction and the child is frightened, There
is little or no rise of temperature and the condition usually appears
more serious than it really is. The spasm may last for two or three
hours, after which it subsides. The patient s fairly well during the
day, but the attacks recur for two or three nights. The outlook is
good and recovery is always complete,

3. Acute catarrhal laryngitis—This is a similar condition, but
more serious. There is definite dyspnoea, the temperature is raised’
and there are no remissions. It is often the precursor of bronchitis
or bronchopneumonia.

A very similar clinical picture is presented by laryngeal diph-
theria. This oceurs most commonly between the ages of three and
five years and is nearly always secondary to an infection of the
fauces. Occasionally it may cceur as a primary condition. In the
early stages there are hoarseness, harsh cough, stridor, and dyspnoea.
In the milder cases there is slight membrane formation, the dyspnoea
occurs in paroxysms as a result of spasm of the glottis and, as there
is little obstruction, the illness is not serious. In the more serious
form the stridor and dyspnoea become progressively more severe,
without remissions, cyanosis increases, and the patient becomes
urgently ill. This type of caseis iated with abund
which often invades the trachea and even the bronchi. Pulmon.
ary collapse, pneumonia, or heart-failure may supervene. In all
cases of doubt it is advisable to take a swab from the larynx for

culture. . o
4. Laryngismus stridulns.—This is associated with rickets, It
does not oceur before the age of six months and very rarely after
the age of three years. The stridor resuli§ from spasm of the muscles
of the larynx and may be associated with tetany. Attacks occur
most commonly at night or in the enr!y morning, and mny.bo
brought about by any irritation. There is no cpugh nor alteration
of the voice and the attack begins with sudden cessation of respira.
tion, during which the patient struggles for breath and becomes
slightly eyanosed. Eventually the spasm relaxes and the guack
e it croming vt T st mady I
joril i es by noting the signs of rickel 6

l’::gg:lgtg;;st'}?e coxi]ition ;gs not serious as a rule and fatalities
e .;‘."?F.'hooping-caugh.—’l‘}m is discussed in another section (p. 111).
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CHAPTER 15 .
THE TRACHEA AND BRONCHI

Di1seasE rarely affects the trachea nlone, In most infections
the whole tree is involved and a composite clinical picture
results.

A foreign body which is sufficiently small to pass the
entrance to the larynx is too small to be retained in the trachea,
and it will not be arrested until it has entcred a bronchus.
Injury of any sort is rare.

Acute tracheitis is present in most cases of acute bronchitis
and is responsible for the raw sensation under the sternum
which is a constant symptom. In snfluenza the mucous mem-
brane of the trachea is usually intensely engorged. Drugs are
of no value in relieving the symptoms of acute tracheitis, but
the inhalation of soothing vapours, especially oil of pino, is
helpful. Chronic inflammation of any kind is rare.

Compression and displacement of the trachea are often well
shown on a plain X-ray (fig. 53).

Displacement of the traches is an important sign of chest
disease for it indicates the position of the superior mediastinum.
The significance has already been considered (p. 39). Tumours
of the trachea are uncommon. Fibroma, myoma, and adenoma
are sometimes found and carcinoma may oceur just above the
bifureation. When & tumour is small there will not bo any
&Y. but, as it enl inspiratory ob ion with
stridor will result. Haemoptysis may occur with malignant
growth. An exact diagnosis can only be made by endoscopy.

Pressure on the upper part of the trachea results from en-
largement of the thyroid gland, in Graves’ discase and in
carcinoma. When the lower part is compressed the lesion is in
the superior mediastinum and is likely to be malignant growth,
Iymphadenoma, aneurysm, or & retrosternal goitre. The symp-
toms are stridor, dyspnoea, and brassy cough, Haemoplysis will
only occur when the mucous membrane is eroded.

108 :
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It is commonest in winter and spring and appears to attack
those whose resistance is lowered.

In the average adult, acute bronchitis is a cnmpamti\'rely
mild disorder, but in infants and in old people it may be
extremely serions and may be & terminal event.

In mild cases there is little constitutional disturbance, the
temperature is usually less than 100°, and there is slight malaise.
The earliest local symptom is a raw sensation under the sternum,
with cough and scanty viscid sputum. When cough is severe
the sputum may contain streaks of blood, but this is not
common and should always raise doubt about the diagnosis.
There is no pain as a rule and little shortness of breath. After
two or three days the sputum becomes.more copious and

tor Resoluth 1

ulent in ch p gradually for

& week or more,

On physical examination the patient may be mildly toxie,
with a slightly raised pulse rate. The respiration rate is not as
a rule affected in adults. In infants the respirations are raised,
but usually not above 40 per minute. This point is of value in
distinguishing bronchitis from broncho-pneumonia, in which
the respirations are considerably higher.

The only physical sign in the chest is the presence of bilateral
rhoncki and sibilli, indicative of sticky ionin the b hial
tubes.

Pathological investigations are not usually done, but in
cases whero the bronchitis fails to resolve properly, or where
there are repeated attacks for no apparent cause, the sputum
must be carefully examined for tubercle bacilli. An X-ray will

7 not show any changes in acute bronchitis, but will be of great
value in revealing incipient lung disease. The bacteriology of
the sputum is not usually helpful. The organisms com}nonly
found aro Mic. catarrhalis, pneumococci, streplococci, and
H. influenzae, and more than one kind may be present.

Treatment.—The patient should remain in a warm room
for two or threo days, although it is not necessary to advise
complete rest in bed as o rule, Diet should be light, and plex?ty
of finid should be taken. A hot bath at night, together with

' 10 grains each of Dover’s powder a‘nd usPix:in, is useful in

pr ing sleep and in ing diaph

stages, a mixture may reser]
phlegm. A valwable prescription is—
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be prescribed in order to loosen the
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characteristic sublingual ulcer. This only oceurs in infants in
whom the lower central incisor teeth are prominent, and is
caused by the pressure of the under surface of the tongue
against the sharp margins of the teeth (Riga’s ulcer).

During the second week the chatacteristic whoop makes its
appearance. After intensive expiratory efforts the laryngeal
spasm suddenly relaxes and air is violently sucked in through
the glottis. At this stage there can be no mistake in the
diagnosis. On examination of the chest there may be very few
physicel signs, although rhonchi and sibilli are sometimes heard.
In severe cases there may be considerable venous congestion,
especially of the face, during the paroxysms, Even at this
stage the temperature is not much raised in the absence of
complications. The third stage is one of defervescence, in
which the cough gradually diminishes in severity and the
patient is clinically well ; but it must be noted that the whoop
may persist for a very considerable time and is apt to recur for
months, or even for one or two years, if the patient develops &

bseq respiratory infecti
Early diagrosis.—Even before the whoop appears the type
of cough should arouse suspicion, Confirmation can be obtained
at a very early stage by making the patient cough on to a culture
plate held in front of the mouth for about fifteen seconds.
Incubation will reveal the causal organism. A pronounced
lymphocytosis iy also very suggestive.

The complications of whooping

h may be either in-

fective, mechanical, or vascular.

The most important infecti plication is é&ronck
pneumonia, which is fairly common. The combination of
whoopi gh with bronchoy iz makes the p o .‘
more grave than in simple bronchopneumonia. The signs in
the chest ate those of patchy consolidation, and any of the
complications of pneumonia may develop. . .

Mechanical complications result from distension of the
alveoli as a result of the strain of coughing. Acute vesicular

ph . 162) is and some damage
may be left; interstitial emphysema is rare. Spon'mnco\u
pneumothorax may oceur. Weakening of th'c bmfwhm] wall
may be a factor in causing subsequent bronchxectasls.. .

The strain of coughing tends to emban-fmss thc'a r_xght side

of the heart and tly the venous Right
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conjun.c?iop is 80 close as to give rise to the belief that chronic
bronchitis is primarily due to an underlying vascular degeneration
ra(her than to infection. 'This conception is of the wtmost
importance for it accounts for the intractable nature of the
complaint and it indicates that treatment should be general
rather than local.

The condition is usually associated with emphysema (p. 159),
and some of the symptoms, such as dyspnoea, are referable to
this. The symptoms are worse in the winter.

Cough is perhaps the most prominent symptom ; it is often
worse at night, keeping the patient awake. It may be paroxys-
mal and exhausting. Tho sputum varies in quantity. It may
be scanty and difficult to expel, or there may be a moderate
amount of mucoid or mucopurulent phlegm. It ix rarely
copious in the absence of bronchial dilatation. In mild cases
most of the sputum is coughed up in the early morning. Wheeze
is often associated with the cough.

Haemoptysis, usnally in the form of streaks of blood, js not
uncommon, There can be no doubt about this fact, but it must
be remembered that it is never safe to assume that haemoptysis
is due to chronic bronchitis until the other, more serious, causes,
such as tuberculosis, bronchiectasis, and growth, have been
excluded. )

Shortness of breath is very common. This results, not from
L hitis, but from iated emphysema ; some:

chronic
times it is cardiac in origin. .
On physical examination the patient may be either fat or
thin. The chest nearly always shows evidence of emphysema,
and the only sign of the bronchitis is rkonchi and sibilli, which
are not always present. .
The investigations which should be performed as a routine
are —
The sputum should be examined bacteriologically, and search
should be made for tubercle bacifli. .
An Xeray of the chest should always be tahen. In the typical
case there will be evidence of emp with some d
striation as & rule. The right side of the heart is usually somewhat
enlarged and the pulmonary cone is prominent. It is ouly necessary
to do = lipiodol examination if the presence of copious purulent
sputum suggests that there may be bronchiectasis, or if there should
be reason to suspect an early carcinoma.

Chronic t hitis is a P

13t

ly benign
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A linetus is also very helpful in relieving useless cough. A
classical one is Gee’s linctus :—
Tt. opii camph.
Oxymel seillae }equal parts of each,
Syr. tolut.
Oue teaspoonful to be taken

Stock medicines arenot of great value in theaverage case, but
a long course of pot. iod., given in small doses, is often beneficial.

When there is evidence of bronchial spasm, as shown by
marked expi y wheeze, bellad or lobelia may be
added to the mixture in a dose of 5 to 10 minims. Senega and
ammonium carbonate are of little value, :

When irritating cough is a promi) feature,
may be prescribed. The simplest method is to inhale the steam
from boiling water to which 1 dram of tinct. benzoin co. has
been added, or menthol and oil of pine may be used (p. 102).

‘When emphysema is advanced, it is necessary to be cautions
in the prescription of sedatives which contain morphia or heroin.
The barbiturates are saferand should be used for promoting sleep.

Tuberculous ulceration of the bronchi has been revealed
through the bronchoscope, on many ions and it is no
Ionger correct to describe this as a rare condition. In addition
to ulceration, granulation tissue and strictures are sometimes
seen. It is wise to suspect the possible presence of tuberculous
ulceration in a bronchus if the sputum is regularly reported to
contain tubercle bacilli when the X-ray appearances in the
lung would suggest that the bacilli should have disappeared.
The condition is difficult to treat, and the best method is to
apply a 30 per cent solution of silver nitrate to the ulcers
through a bronchoscope. A word of caution is necessary about
bronchoscopy in cases where the sputum contains tubercle
bacilli. Incsutious handling of the instrument may result in
spread of the disease to hitherto unaffected parts of the lung.

Syphilis may ionally produce a localized .
infiltration in a large bronchus. The process may result in an
inflammatory stricture with pulmonary collapse. This con-
dition can only be distinguished from a growth by bronchoscopy
and microscopic section. A positive Wassermann re‘action. is
not, by itself, sufficient evidence. In cases of doubt an intensive
course of anti-syphilitic treatment .should be given, and the
result considered before a final diagnosis is made.

1
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CHAPTER 16
ASTHMA

Tage term * asthma ' signifies ** laboured breathing . In this
sense it is sometimes employed to describe the dyspnoca of
chronic heart-failure or of uraemia, but it is most frequently
used to denote a common symptom-complex, spasmodic
asthma. As the name implies, spasmodic asthma is not a
specific disease but rather a unigue symptom produced by the
abnormal response of the respiralory centre to @ stimulus.

The attack consists of a spasm of the plain muscle of the
bronchi, together with some swelling of the mucous membrane.
The effects are those of vagus over-action, and they can be

y of the sy i Many
stimuli are capable of provoking this response when conditions in
the centre are favourable, and each patient who complains of
asthma must therefore be thoroughly overhauled in order to
discover what potential exciting causes are present.

The stimuli which cause the attack may be divided into six
groups, and it mmst be understood that more than one factor
is often present in a particular case, so that complele investiga-
tion js always necessary. Further, the most obvious factor
found is not necessarily that which 13 usually responsible for
initiating the attack. Treatment of an apparently minor factor
is often sufficient completely to relieve the symptom, although
the fendency to asthma may remain. The principal factors are
iound to be: (1) sllergic, {2) upper resplratory, {3) broncho-

'y, (4) alb Y (5) and (6) psych
The candmon may ocour in either sex and may commence at
any age.

1. The allergic factor—The term “ allergy ”’ implies a state
of inherited hypersensitiveness to a foreign substance which is
usually, although not invariably, & protein. Acquired sensitive-
ness to & foreign protein is rare. Bakers sometimes become
sensitive to flour and develop asthma in conscquence. Dust
sensitiveness may be due to the protein content of the dust
with which the patient comes in contact, or it may be a pure
mechanical effect on the mucous membrane of the nose.

ur L
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.The assessment of the factor depends on the, following
po.mts. In the allergic individual asthma generally starts in
childhood or in ea_rl_y adult life; there may be a history of
other allergic conditions, such as infantile eczema, urticaria,
‘bay fever, or migraine ; the family history usually “affords
instarices of one or more allergic conditions in relatives ; the
blood may show an eosinophilia, and it may be possible to
demonstrate sensitiveness to one or more proteins by means of
skin tests.

The interpretation of the skin tests is not always easy. Although
the patient may be demonstrably sensitive to some common protein,
it does not always follow that attacks of asthma Will occur whenever
the patient is brought into contact with the offending substance.
This is particularly well shown by patients who are sensitive to
feathers. Many of them do not actually have attacks of asthma on
every occasion on which they sleep on a feather pillow, but attachs
are prone to occur when some other factor, such as nasal catarrh,
dyspepsia, or worry, lowers their resistance, Patients may of conrse
be sensitive to substances other than those included in the test
groups. Many a ics are itive to drugs, especially aspirin,
and care shonld always be exercised in prescribing for the allergic
patient.

The presence of an allergic factor shows a fendency to
asthma. It may be looked upon as indieating that the patient
is liable to develop an atlack of asthma whereas other, non-
allergio, subjects might respond to the same stimulus by
d some quite di ptom.

2. The upper respiratory factor—This is very commonly
present in asthmatics of every age. On taking the history vari-
ous points may be noted, A history of hay fever, 50 long as it is
the genuine allergic condition, is simply evidence of the presence
of an allergic factor. Frequently, however, patients complain
of a syndrome, very similar to hay fever, but not confined to
the proper season. In these cases skin tests are negative and
the condition is a vasomofor neurosis. It is & well-recognized
a iated diti which frequently acts as the exciting
stimulus, In such cases the nasal mucous membrane may look
normal or pale, although, if the patient is seen in an attack, tl}e
membrane may look red and congested. More gross organic
disease is sometimes present in the nose. Polypi may be
discovered on examination, or it may be found that one or
more nasal sinuses are infected. Inspection of the nose is of
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great importance. There may be considerable hypertrophy
of the turbinate bones, or the npsal seplum may be grossly
deflected, thus interfering with free il Ttis

noted that, on passing a probe lightly over the nasal septum,
one or more * sensitive spots >* can be detected, as shown by an
immediate sneeze or congh reflex elicited when the spot is
touched.

The relation of the tonsils to asthma is moro diffienlt, for,
although they are frequently found to be infected, their removal
does not often improve the condition.

In assessing the nasal factor the history iz at least as

a3 the local inati Patients in whom nasal

trouble definitely acts as the exciting factor nearly always give

& history of reenrrent nasal catarrh or sneezing attacks immedi-

ately before the attack of asthma begins, and there i3 often a
history that eontact with dust excites the attack,

3. The bronckho-pulmonary fuctor~The chest must be care-
fully investigated from the point of view of possible organic
disease. In a small proportion of cases there is active pulmonary
tuberculosiz ; the spuium must always be examined and an
X-ray should be taken. In other cases there is chronie bron-
chitis, or some degree of t 31 and a b h
may be necessary. Less commonly there may be extensive
fibrosis in the lungs, either as a result of past inflammatory
d(dease or with silicosss. In chronic cases there is often a

degree of emp
Apart from the questmn of orgamc disease in the lungs
i lves, the are worthy of careful

study It is commonly fcund that the asthmatic patient
mnkcs very little use of the lower intercostal muscles in
hing, and the diaph is fi Iy low in such cases.
The study of respiratory movements should be carried out
both by direct observation of the patient and also on the
X-ray screen. A double-exposure film (p. 69) may be helpful.
4. The alimentary factor.—This ia commen in patients who
suffer from nocturnal asthma. Attacks are apt to follow heavy
meals, especially if taken late at night. In these cases there
may be no sensitiveness to any partioular article of food, and
it is more a question of gastric distension acting as an exciting
stimulus. There is usually an atonic dyspepsis and on investiga-
tion it is often found that there is o complete absence of hydro-
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chloric acid in the gastric ]_'uine. Constipation is sometimes a
factor.. In every case it is essentinl to remedy the digestive
defect if the condition is to be relieved.

5. Tjhe endocrine facior—The gland most i;ltimately con-
.cef'net.i is the suprarenal, as is shown by the instant effect of
injections of adrenalin in the attack. Injections of pitunitrin
have a similar effect in many cases, and therefore the pituitary
w’fmld appear to be concerned to some extent. The connection
with the thyroid gland is nat very obvious, yet many asthmatics
are thin and have tachycardia, and there may even be mild
exophthalmos ; occasionally the asthmatic patient resembles a
mild case of hyperthyroidism. There is also a connection with
the gonads, especially in the female. It is quite common to
find that the attacks of asthma are much more marked just
before a period is due to start, and it is also frequently noted
that asthma is completely relieved for the time being by
pregnancy. In other cases, however, the ssthma may date
from a pregnancy.

6. The psychological factor-—This factor is at least as
important as any other, yet it is by far the most difficult 'to
assess. There can be no doubt that asthma is much more likely
to oceur when the patient is upset or worried in any way, and
the environment must always be noted. Family disturbances
and jealousies, unsuitable employment, and uncongenial sur-
roundings are factors which it is sometimes possible to over-
come, with great benefit to the sufferer. The psychological
factor is important from other points of view. Inthe first place,
it is possible that an asthmatic habit may be contracted by
contact with, or observation of, another asthmatic subject.
Secondly, the presence of a psychologieal factor renders it very
difficult to assess the results of treatment. Anything which
is done which is sufficiently impressive, such as a course of
injections or treatment of the nose, is likely to meet .wit‘h'
temporary success which is not entirely due to the intrinsic
merit of the Confid in the physician iz an
important factor in the snceessful treatment of asthma,

. The onset of the attack is usually sudden ; there is a feeling
of constriction in the chest and intense shortness of breath.
The patient feels as if it is impossible to a]zfl air from the chest

and consequently takes in short gasps of air, but spends most
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of his time trying to empty the chest. An upright posture is
usually adopted, for, in this position, the action of the dia-
phragm is assisted by the weight of the abdominal contents,
There may be considerable useless cough, and a little clear
mucus, possibly eontaining threads, may be voided at the end
of the attack. A few streaks of blood may appear when the
cough is severe.

On ination an audible expi y wheeze is
present. The chest is fully expanded, the breath sounds are
distant, expiration is prolonged, and rkonchi and sibilli are
heard, Tho tepiperature is not raised.

‘When the spasm is long continued, as in “ status asth-
maticus ', cyanosis and sweating may occur, and even acute
heart-failure, although this is comparatively rare.

Between the attacks the patient may be perfectly well, or
there may be a tendency to wheeziness. In fact, wheeze is the
most characteristic feature of asthma.

There are few plicati Sp Y
may occur in the attack, and emphysema, with or without
bronchitis, may result when the condition is chronic. The
repeated strain on the pulmonary cirenlation may lead, in the
course of time, to right heart-failure. A bronchus sometimes
becomes obstructed by sticky muecus, with consequent defla-
tion of a Iobe or of & lung (p. 167).

The diagnosis of spasmodic asthma is easy, especially if an
attack can be observed. Care must be taken not to confuse the
expiratory wheeze of asthma with the inspiratory stridor of
tracheal compresston. The symptoms of bronchitis are more
constant, there i3 pyrexia and mucopurulent sputum, but the
conditions may coexist. Tho * asthma ™ of chronic heart or
kidney disease occurs for the first time in patients of middle age,
in whom the primary condition should be obvious on examina-
tion.

The investigation of the asthmatic subject should be
carried out as follows :—

1. History.—Questions are first directed to the allergic factor
sud concern age of onset, other allergic conditions such as infantile
eczema, urticaria, hay fever, together with inquiry as to the oceur-
rence of similar conditions in other members of the family. The
state of the nose is then considered with reference to catarrh,
paroxysmal rhinorrhoea, and evidence of nasal obstruction. The
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symptomatology of chest disease, comprising the usual series of
Questions, is then pone thraugh. It should be noted that in pure
asthma, there is little sputum. Haemoptysis should always be
regarded with suspicion. Inquiry is next made ebout the digestion
and the relation of the attacks to meals. Appropriate questions are
then asked as to the possible ion between the endocri
System and the asthma, It is usually possible to gain a fairly clear
idea, while taking the history, of the importance of the psychological
factor, for the patient’s own assessment is not reliable. Information
on this point may also be gained from the relations.

2. Physical examination comes next. An ordinary routine
examination of the ehest is first performed in ordgr to exclude the
presence of organic disease, The degree of emphysema is noted, for
this observation is helpful in prognosis. The right side of the heart
is sometimes enlarged and the blood pressure is often found to be
low. Abdominal examination is carried out as a routine. The
reflexes convey ar ides of the state of the mervous system, and
tremor suggests the presence of a thyroid factor,

The examination of the nose and throat must always be carefully
carried out. In the first place, direct investigation will show the
state of the mucous membrane, the presence of enlarged turbinates,
and polypi. The septum is then gently explored with a probe, when
a cough or sneeze response indicates the presence of “‘sensitive
spots ¥, The throat should next be cxamined and finally the
sinuses should be transillaminated.

The following investigations must next be carried out :—

(a) The urine is usually normal. Special tests may demonstrate
the presence of a proteose, the significance of which is not understood.

(b) The sputum must be examined. It is usually scanty, clear,
and viseid. Under the mi , eosinophil cells, Cursch ’s
spirals, and Charcot-Leyden crystals may be seen. Thero are few
organisms as a rule. In cases where the sputum is more copious
and yellow, tubercle bacilli should be sought. When there is
evidence of bronchial infection, full bacteriologival examination
should be made in order that a vaccine may be prepared if necessary.

{c) Sk sensitivity fests should be performed. It s customary
to use stock proteins and jt is now usual to employ in addition an
extract of house dust. Protein sensitivity tests may be carried ont
in two ways, either by intradermal injections or 27yl & simple scratch
on the skin. d 1 injections are more for they
need the provision of sterile liguid extracts of the substances to be
tested. It also means a iderable number of inje which
are not well tolerated by many children, and a fairly high proportion
of pseudo- and doubtful reactions aro encountered. 'The seratch
method is quite adequate for all ordinary cases and is much simpler

to perform.
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Small tubes which contain tHe protein to be tested in a semi-
liquid base are readily obtained, and a selection is made to suit the
needs of the individnal case. In patients with asthma it is wise to
test the sensitivity to all the common proteins, i.e. to foodstuffs,
epidermals, and pollens, In cases of hay fover it is usually sufficient
to test the Tesponse to pollens. In all cases it is as well to include
orris root, the usual basis of face powder, among the substances to
be tested. Additional substances may be used if there should be
any particular indication,

The skin of the forearm is cleaned with ether or gpirit and a
series of compartments are drawn with a skin pencil. A drop of
the material is then expressed from each tube and & small scratch,
about 2 ram. in length, is made through each drop. A little practice
is required to ensure uniform results, the correct depth beng that
which produces a faint streak of blood, showing that the skin has
just been penetrated. The solutions are allowed to remain in
contact with the scratch for $wo or three minutes and the excess
is then wiped off. The results are read in twenty mnutes. A
positive result is indicated by the presence of a wheal, together with
an area of surrounding redness. As a rulo the contrast between a
positive and o negative result is so clear that there 15 no doubt;
when a result is indefinite, it should be classed as negative In
ordinary cases, when many tests are being made simultaneously, it
is not necessary to use a control solution, for the contrast between
the positive and negative reactions indicates the results sufficiently
leatly. When only one or two tests are being made a control
solution should always be employed. The awelling persists for a
few hours and all traces should have disappeared in three or four

ys.

(@) Blood examination may reveal an eosinophilia when an
allergic factor is present.

(e) An X-ray of the chest should always be taken to determine
the presence of organic disease. Should there be any suggestion of

iectasis, & lipiodol i may be done, The informa-
tion to be gained from screening and from double-exposure films
have been considered (pp. 52, 69).

{f) A fractional test nieal should be carried out as a routine. In
about one-third of all cases it will be found that there is little or no
secretion of hydrochloric acid.

(g) In certain cases, when a thyroid factor is suspected, the
basal metabolism may be estimated.

Treatment.—This must be selected for the individual patient,
and it depends upon the sceurate assessment of the factors
concerned. It may be stated that, of all the various lines of
treatment at our disposal, efforts at desensitization are the
least effective. It happens that, in most cases, the presence of
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symptomatology of chest disease, comprising the usual series of
questions, is then gonoe through. It should be noted that in pure
asthma thero is little sputum, Haemoptysia should always be
regarded with suspicion, Inquiry is next made abont the digestion
and the relation of the attacks to meals. Appropriate questions are
then asked as to the possible ion between the endoeri
system and the asthma, It is usually possible to gain a fairly clear
idea, while taking the history, of the importance of the psychological
factm:, for the patient’s own assessment is not reliable, - Information
on this point may also be gained from the relations.

2. Physical examination comes next. An ordinary routine
examination of the chest is first performed in order to exclude the
presence of organic disease. The degree of emphysema is noted, for
this observation is helpful in prognosis. The right side of the heart
is sometimes enlarged and the blood pressure is often found to bo
low. Abdominal examination is carried out as a routine. The
reflexes convey an idea of the state of the nervous system, and
tremor suggests the presence of a thyroid factor,

The examination of the nose and throat must always be carcfully
carried out. In the first place, direct investigation will show the
state of the mucous membrane, the presence of enlarged turbinates,
and polypi. The septum is then gently explored with a probe, when
& cough or sneezo response indicates the presence of ‘‘ sensitive
spots ®. The throat shovld next be examined and finally the
sinuses should be transilluminated.

The following investigations must next be carried out :—
mal. Special tests may dem‘onstml’ﬂ
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should be made in order that & vaccine may be prepated if necessary.

(c) Skin sensitivity tests should be performed. It is customary
to use stock proteins and it is now usual to employ in addition an
extract of house dust, Protein sensitivity tests may be carried out
in two ways, either by intradermal injections or by a simple scratch
on the skin. Intrad. 1 injections are more for they
need the provision of sterilo liquid extracts of the substances to be
tested. It also means a considerable number of injections, which
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method is quite adequate for all ordinary cases and is much simpler
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an a.llergj.c. factor merely indicates that there is an inborn
predisposition to asthma and the interests of the patient are
best served by attempts to deal with the exciting factors which
actually cause the attacks. :

The allergic factor may”be treated by either of two
methods :— .

(a) Avoid of the offending sub. —When this is
.known, and when it appears to be the most important factor
in producing the attacks, it may be possible for the patient
entirely to avoid it. For instance, some individuals only have
an attack when they come into contact with certain pollens
which have a local distribution ; in such, this method may be
all that is required. When the cause is not so clear, an attempt
may be made, by omitting certain articles of food from the diet,
to arrive at the cause and so to avoid the effect. This method,
although widely practised, is not very successful. It may be
desirable entirely to change the environment and to send the
patient abroad, preferably to a moderate altitude. Although
frequently successful, this method entails a serious dislocation
of the patient’s lifo and it is therefore not usually applicable.

(b) Active desensitization may be specific or non-specific.
The aim of specific desensitization is to raise the patient’s
immunity to the substance to which he is sensitive by means of *
a conrse of subcutaneous injections of minute guantities of the
protein concerned. If the patient is sensitive to one substance
only, especially a substance with which he frequently contes in
contact, this method may be reasonably employed although the
results are not really satisfactory. When respiratory infecti
plays a prominent part, it may be possible to benefit the patient
by means of an antogenous vaccine. This is far the most
satisfactory method of specific desensitization which we have
at our disposal, and it is always worth adopting it when the
organisms present in the sputum are suitable. The results from
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by & simple alkaline nasal douche. Zine ionization of the nose is
very helpful, especially when there is recurrent catareh, paroxys-
mal rhinorrhoea, or hay fover. In such cases nasal treatment
frequently abolishes the asthma. When there is gross sepsis,
adequate drainage should be secured, but it is more difficult to
decide the proper treatment of nasal polypi, hypertrophied
turbinates, and deflected septum. It is'a fact that asthma
frequently starts for the first time after an operation for one of
these conditions and, unless there is gross obstruction, it is
better to try the simpler methods before considering radieal
operations. N
The treatment of the broncho-pulmonary factor is really that

of the disease d. This is bronchitis, which
may be treated by advising change of environment, by inhala-
tions, or by ines. When bronchi i8 is present, the out-

look is not so good, although a warm dry climate, and posture,
are often efective in relieving the asthma. Treatment of active
tuberculosis should follow the routine for that condition ; the
asthmatic state is frequently improved as well. Tuberculin
treatment should not be undertaken in these cases except by
those who are accustomed to using this substance.

Breathing exercises.—It is very important to teach the
patient to breathe correctly. Normally the diaphragm is the
chief muscle of inspiration during quiet breathing; the inter-
costal muscles fix the ribs and so keep the chest wall expanded
while the diaph d ds. When inspiration is more
vigorous the intercostals act more strongly and raise the ribs,
thus increasing the diameters of the thorax. During forced
breathing the accessory muscles of respiration are brought into
play and tend to lift the upper part of the thorax away from
an almost fixed diaphragm.

Tn the attack of asthma it is comparatively easy to draw air
in through the narrowed tubes, but difficult to expel it. The
lungs therefore becomé distended. After many attacks tl.m
muscles may become adapted to their new position even in
the intervals between attacks. This condition may eventually
become permanent and irremediable, but .them are many
patients with this deformity who can remedy it by a voluntary
effort. In this group it is still possible, by means of s.elected
breathing exercises, to restore the funetion of the respiratory

mauscles to a great extent.




lingrs, eep»bneafbmg ” ey g, Signeq to
ine, the Chegy €Xpa, o ang Wiy be readxly u *I8t00g
thag 4, Canngy Jefp, the sty tic, y, %€ Cliesy lzead_y
d:s!end d, & DPrope, c:ercisex Te (f, ich enculunge

prepnred c-‘rtfncts. !V).en therg i f‘rank Izypenhymidism,
iodine ay b benelicial.

The poyrﬁoloy{c«]/qctnr I'mquentl_y hoigy , key 4, s,
Lt treatmont Biqd gy gy be approaolaed Yery Cautiousl_y, for
it g ag Cagy 4 do hary, 38 gooq, The patienl’s tljﬂ?culties &re
wmmonly enwronmental, ang therefore & cumple!b cbnngu of
8 [ 1 im

'S op occupat opy gy expeetetl Lo Progy, mvement
in cerg, i Cagog Y hen it jg nog poss)ble to altep th, envxra?b
mﬂnﬂ,mucb 3y ba dong bymgu!xtmn of the Dationes 10} lify,
Iﬂl'i"e " 2dogupy ion,



Cuarrsr 17
BRONCHIECTASIS

THE term “ bronchieotasis * indicates & state of dilatation of
the bronehial tubes. In the not very remote past it was used to
indicate a clinical condition which was ch terized by sovere
cough and expectoration of large tities of foul sputum.
It is now recognized that this clinical state is not necessarily
present in all, or even in the majority, of cases of bronchicctasis,
and the clinical picture is not nearly so clearly cut as would be
imagined from the older descriptions. Bronchiectasis may be
congenital or acquired,

1. The congenital form is the less common and always
results from o moldevelopment. The embryonic lungs are
largely composed of interstitial tissue traversed by bronchial
tubes, the ends of which form buds, The act of breathing re-
sults in the formation of large infantil ivel;

alveoli in comp y .
small numbers, Duaring the first foew years of life new tubes and
alveoli continue to develop in the peripheral part of the lung,
and full development is not reached until the ages of 6 and 12
years,

(a} The large infantile alveoli may persist and, by dilating,
may form cysts (figs. 15, 17). These cysts may be single or
multiple. They are usually confined to one lobe, but there
is & very rare condition in which they are diffusely scattered
throughout both lungs (‘ honeycomb *” lung}.

(b) Alveoli may fail to develop from the growing ends of
the bronchioles which dilate and form cylindrical tubes,

Both of these types may sometimes be present together,
Congenital bronchiectasis may occur in any pars of the lung and
the cavities may be single or multiple. Frequently they are
dry and air-containing. Rarely they aro filled with fluid. The
pleura is usually free from adhesions, and this fact is of practical
importance in the surgical treatment of bronchiectasis. _Otlu:r
congenital abnormalities may bo found in the samo patient.

2, dequired 1 j is i3 the form. It is
by no means certain how the condition develops but various
factors appear to enter into the pathogenesis.

130
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t_he course of time. The earlier the condition is seen, the more
likely it is to be confined to a single lobe. In the acquired typo
;:3 Ifx:vz;sle?isf ar;euus[:siy; affected, but in the congenital type,
bbby p tosis, any part of the lungs may be

There are two main anatomical varieties : the saceular and
the eylindrical. . .

In the saccular type there is great variation in the size of
t,l.xe cavities, which may be from half an inch to 3 or 4 inches in
diameter. They vary greatly in number, from a single cavity
upwards. The condition is most commonly found in the
terminal bronchi, and is usually congenital in origin.

Cylindrical dilatation tends to be uniform, and the smaller
divisions of the bronchi retain the size of the parent tubes. In
some cases the bronchi increase in size towards the periphery,
giving rise to an appearance resembling that of the fingers of &
glove.
Changes in the lungs are common and very diverse. There
may be much emphysema and fibrosis, and there is often
pulmonary suppuration or a terminal bronchopneumonia. In
some cases, especially in the 1 form, the ding
lung tissue may be normal. In addition to being a causal factor
in some cases tubercle may oceur as a complication of bronehi-
ectasis, and in such cases the tuberculous lesions are not very

prominent. The rupture of a subpleural congenital cyst is a

cause of 37 F:
Absorption of septic material leads to clubbing of the fingers

and sometimes of the toes. Much less commonly thero is
swelling of the wrist and ankle joints as well as some of the
larger joints, a condition known as hypertrophic pulmonary
osteo-arthropathy.

The pulmonary cireulation is not affected in the milder types
but, when the disease is advanced, and especially when there
ismuch fibrosis, the right side of the heart may dilate. Clinically,
it is important to be sure whether shift of the right border of the
heart is due to dilatation or to displacement. .

In chronic suppurative cases the absorption of toxins may

. lead to amyloid disease. The liver and spleen may be found. to
be enlarged, firm, and smooth, and there may be massive
albuminuria. The skin may assume a typical waxy appearance
and there may be chronic diarrhoea.
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thc‘l;izl};e Oc;mtl}:al .plftu;e of the aup‘pi'zrulive‘tygg. which, up to
regardod e b i; 111]1) :o I;f'tu)tn .of lipiodol in 'dmgno.sis, a3
the patient myll: 1 onchiectasis (figs. 19, 20}, is one in which
t ghs up from several ounces to & pint of foul
sputum d:'uly . In reality this symptom is characteristio of one
comparatively rare type of bronchicetasis, Gross infection of
a br?nclxxectuhc area may lead to suppuration, with the pro-
duction of a large quantity of pus. If the infecting organisms
belong t'u the pyogenic group the sputum will be purulent but
there will be little odour. Foul sputum always indicates an
anaerobic infection, usually with organisms of the fuso-
spirochaetal group. This infection may oceur early or late in
the course of the disease and it s always of serious signifieance.
The symptoms consist of severe cough with production of large
quantities of the typical sputum, occasionally haemoptysis,
progressive shortness of breath, and frequently loss of weight.
The cough is often brought on by change of position. The
appearance of the patient is suggestive of toxaemia ; the skin
is sallow and moist, there is clubbing of the fingers, and often
an unpleasant odour of the breath, .
On physical examination the signs in the chest are very
varied, With unilateral disease the signs may be those of
fibrosis. There is wasting and limitation of movement on the
affected side, the heart and traches are displaced towards the
side of the lesion, the percussion note is often impaired on
account of the fibrosis, The breath sounds vary tremendously.
There may be t hial hing, © hophony, and coarso
rales. Should the cavities be full of pus at tho time of the
examination there may be absent breath sounds and no added
sounds. A suggestive feature on auscultation is that the cough-
ing up of sputum may alter the physical signs appreciably. In
fact the physical signs varyso much that,although positive signs
may be accepted with confidence, the absence of physical signs
does not necessarily exclude the possibility of bronchiectasis.
An acute form of bronchiectasis may develop in & collapsed
lobe following major operations or the inhalation of a foreign
body. The clinical picture in the early stages may resemble
that of massive collapse or lung abscess and a bronchogram
will be necessary in order to make an exact diagnosis. .
Special investigations—In advanced cases the clinical dia-
gnosis of bronchiectasis is usually fairly easy. In carly cases,
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and in those in which the symp and signs are 1
special investigations must be employed.

1. The sputum.—In the bmnchmo type an ounce o two of
sputum is exy shows
nothing more than is found in cases oi btonchms The copious
sputum characteristic of the suppurative type is said to settle into
three layers on standing, an upper layer of froth, clear liquid in the
middle, and granular debris at the bottom. This type is not often
seen and usually the sputum looks like, and behaves like, B
Aly tho chief are pus cells, epithelial cells,
and mucus. In some cases small fibrinopurulent casts of the
bronchuoles, Dittrich's plugs, may be seen. Elstic tissne should
not oceur in the sputum in bronchiectasis.

The bacteriology i is vexy dxvetse Tllbercle bacxlh m\xst a.l\m}u
be sought, for
and the two conditions may coexmt Most of the orgnmsms usually”
found in the respiratory iract may be present in the sputum, but the
only ones which are at all characteristic are fusiform bacilli, spirilla,
and bicbacill, many of whicharelikely to be penicilin sensitive.

2. The X.ray appearances are equally varied. Thin-walled
cavities may be clearly seen, or there may be sumply an area of
apparent fibrosis, Sometimes there is a diffuse haziness suggestive
of early tuberculous infiltration. When the disease is situated in
the left lower lobe, there may be a triangular shadow behind the
heart, which indicates collapse of fhe left lower lobe (fig. 21),
or there may be very little to be seen. An appearance of increased
translucency abore the left diaphragm, which wndicates localized
emphyseme in this vegion, ia very suggestive oy fibrosis or collapse,
and possibly bronchiectasis, of the left lower lobe.

3. The only certain method of determining the extent of bronchi-
ectasis is by a Wipiodol examination, In order that this may be
sutccessfully carried out, it is necessary that the patient should always
be postured before the oil 13 given, so that the cavities are as empty
as possible The X-ray may show cystic spaces partly filled with ol
(fige. 16, 17), or there may be fusiform or “glove " dilatations
(figs. 19, 20). Lipiodol should enter the diseased area without
difficulty In cases of lung abscess, which may present a similar
elimcat and_radiological picture, the oil usually does not enter
the cavity (fg. 18). Lipiodol is given in order to detersmne the
extent of the damage, and it must be remembered that the lateral
view is just as jmportant as the antero-posterior for this purpose ;
each sido must therefore be examined separately. In cases where
surgery 13 being considered it is as important to outline the appar-
ently sound bronchi as it is to investigate the diseased area. Opera.
tion should mu:ly be considered when there is evidence of damage
in both lungs.
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4. A bronchoscopy is not of very much value in diagnosi i

. A mosis, but it
:Z;Iilcieveal. an unsuspected foreign body, & carcinoma, ogts beonchial
bure, in a certain proportion of cases. It is therefore an in-
vestigation which is frequently desirable. In simple cases the
n;:;;ous membrane of the bronchi leading to the affected part is
reddened and swollen, and pus may be seen exuding from this area.

" afl‘:xie:] I';ea;ment of bronchieotasis, even though it be confined
gle obe, when there are no symptoms except perhaps
an o 1 attack of bronchitis, should be directed to im-
Proving the general health of the patient and to inereasing the
re.s|stance to infection. An autogenous vaccine during the
winter months may be useful. Severe operations, such as
lobectom}f, are hardly ever justifiable in this type. Cases are
reported in which a slight degree of bronchiectasis has dis-
appeared spontaneously, :
The treatment of cases in which recurrent haemoptysis is
the chief symptom is 2 matter of some difficulty. If the
haemorrhages are not very severe, with an interval of months,
or even years, between them, the patient will doubtless refuse
!,o have radical treatment and will elect to suffer the mild
ineonveni of being fined to bed for a few days at
intervals. Treatment of the haemoptysis consists chiefly of rest
in bed. Severe recurrent haemorrhage is an indication for
lobectomy or for such other surgical procedure as may be
thought necessary. -
In the suppurative group the effect of postural drainage
should first be studied. In bilateral cases this is the only
method of treatment which offers any prospect of improvement,
The posture advised will depend entirely upon the site of the
damage. Special “ posture beds * are available and the posture
required may be maintained for increasing intervals, up to
18 hours daily. When efficient drainage is being obtained it
may be necessary for the patient to sleep on the posture bed |,
for an indefinite period, leading a normal life by day.
If cultures show that the majority of the organisms present
in the sputum are penicillin sensitive an attempt may be
made to reduce the intensity of the infection by means of
. penicillin inhalations. This may be done by using an atomizer
which contains 20,000 units of penicillin dissolved in 1 ¢.cm.
of normal saline, and the dose is repeated three or four times
in the day. Alternatively, the same amount of penicillin may
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be emulsified in 2 or 3 c.cms. of olive oil and introduced in

the manner described for the oral route for lipiodol (p. 65).

Although the immediate results are often quite good, there is

a tendency for the infection to recur as soon as the treatment

js discontinued. Sometimes the primary organisms disappear,
. only to be replaced by penicillin insensitive coliform bacilli.

Vaccines are sometimes useful and the intratracheal in-
jeetion of a 5 per cent solution of oil of gomenol in olive oil
has the effect of diminishing the sputum and rendering it less
offensive. Bronchoscopic lavage has been advised in order to
keep the cavities as empty as possible. This method of treat-
wment is suitable only for bilateral cases, and it is doubtful if
the results are in any way superior to those obtained by postural
dminnge In all of these cases an open-air life in the country
is preferable. As suppuration in the nasal sinuses
is frequently responsible for keeping up the active bronchial
infection, it is essential that any sinusitis present should be
dealt with as effectively as possible, and before surgery is
seriously considered.

Great advances havo been made in the surgical treatment
of bronchiectasis in the last few years. When there is definite
disease in a single lobe, with more than an ounce of sputum
daily, lobectomy 18 the treatment of choice. More than one lobe
may be removed, and it is even possible to remove the whole
of an affected lung (pneumonectomy). It is in this connection
that the significance of the anatomleal dxstubutmn of the
bronchi into (p. 53) is ingly appreci-
ated. In quite a number of cases bronchography may reveal
dilatation of bronchi in both lungs, but the total extent of -
brounchiectasis is not necessarily great. It is possible, by seg-
mental resection of the affected parts, to remove substantial
areas of disease from both lungs.
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TUMOURS OF THE BRONCHI AND LUNGS
Bronchial Carcinoma

By far the Pprimary intrathoracic growth is bronchial
carcinoma. Recent statistics leave no doubt that this variety
of tumour is much commoner than it was thirty years ago’,
and there is evidence to show that, in some districts at least,
the incidence is still increasing. The reason for this spec-
tacular change in frequency of bronchial carcinoma is still a
mystery. It is slightly comforting to reflect that the possi-
bilities of thoracic surgery have been greatly extended in the
last few years, and that there is now the prospect of successful
removal of a malignant lung tumour, always provided that the
growth is recognized before vital structures are involved and
before metastasis has taken place.

Very little is known of the cause of this type of cancer.
Chest injury does not appear to be a factor. Inflammatory
diseases, such as p ia and infl have been susp d,
but convincing evidence is lacking. Chronie infections, such
as tuberculosis and syphilis, do not appear to be in any way
concerned, and there is little evidence to suggest that irritation
from tobacco smoke, tar products, or silica play any part in
causation. There is only one chronic irritation which is
definitely known to cause bronchial carcinoma, and that is the
inhalation of radio-active dust from the cobalt mines of Schnee-
berg in Saxony, where the disease is common amongst the

miners,
The condition is four times as common in mien as in women,

and it oceurs chiefly between the ages of 40 and 55, although it
may occur before the age of 20 and in extreme old age.
Pathology.—Growths arise from the mucous membran'e of
the bronchus, and it must be remembered that this is a stratified
membrane composed of two or three layers of cells {fig. 63).,
The superficial ciliated columnar cells rest upon decper rourfded
and oval cells, thus forming a layer of transitional epithelium.
The bronchial tree is derived from the primitive hypopharynx,
ned by stratified squamous epithelium. During
t of the respi y tract the ch of the
138
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_ Type 3. The mediastinal tumour—A growth which takes origin
in one of the larger bronchi may spread towards the mediastinum
instead of infiltrating outwards into the lung (fig. 29), Tt is difficult
to recognize this type at first sight because it so closely simulates a
primary mediastinal tumour, which is not a carcinoma but a sarcoma
or endothelioma. The latter types are much more radio-sensitive
than carcinomata, and the result of a course of X-ray treatment
may be taken into account in attempting to establish an exact
diagnosis in difficult cases (compare figs. 29, 57, 58).

Type 4. The combined tumour—Sometimes a growth which
commences in the region of bne of the larger bronchi may infiltrate
in both directions simultaneously, forming a mass extending from
the Iung to the mediastinum.

These types are based on an analysis of post-mortem
material and they are clinjcally distinct. The hilum tumour
tends to remain localized and death often results from meta-
stases, whereas the mediastinal tumour tends to cause death by
compression of vital structures. Infiltration may occur either
by direct spread of the tumour towards the lung or media-
stinum, or by way of the lymphatics, in which case the growth
i3 seen to protrude outwards into the Jung tissue in a fan shape,
and section of the bronchi shows the appearance of tubes
sheathed in a mass of white tissue. *

The presence of a growth in the lumen of & bronchus may
give rise to three main complications : collapse of the lung,
suppuration, and kaemorrhage.

The pleura is commonly involved, either by direct spread of
the growth to the visceral part of the membrane, or as the
result of obstruction and infiltration of the Iymphatics. The
chief changes which are found in the pleural cavity are i—

(a) Dense adhesions, which may contain malignant cells.
(b) Malignant infiltration and pleurisy.
(e} Clear effusion.

(d) Empyema. o
(e) Chyl;othomx is very rare but it may occur on the left side if

growth involves the thoracic duct. B}
Metastases occur in the majority of cases and the common .
parts involved are :—
1. Lymphatic glands.
{a) In the hilum of the lung.

(b) Above the clavicle.
{¢) In the axilla.
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near t_he pleura. It may result from the strain of repeated
.coughmg, from infiltration of the pleura, from invasion of the
intercostal nerves, or from pressure on a posterior root ganglion
when the spinal cord is involved. When deposits occur in the
ribs there may be severe Jocal pain.

Dyspnoea oceurs in most cases sooner or Iater, but it is not
a common early symptom. It depends to some extent on how
rapidly the lung tissue is thrown out of action. Rapid accumu-
lation of fluid in the pleura, or sudden collapse of a lung, may
canse urgent dyspnoea, whereas the same conditions occurring
more slowly may cause little distress.

In the later stages an element of heart-failure may enter
into the causation of dyspnoea.

The weight is often surprisingly normal for & considerabls
time, but patients vary very much in this respect.

Symptoms lting from intrath ic pressure are not
uncommon. dlteration in the voice is frequent from infiltration
of the recurrent laryngeal merves. Stridor is diagnostic of
tracheal compression ; dysphagie may occur, and there may be
symptoms of obstruction of the great veins, such as oedema of
the arms and face.

The physical signs in the chest present themselves in four
main groups :— )

1. Signs of collapse.—A single lobe or a whole lung may be
involved. The signs are naturally very extensive, but it does not
follow that the tumour is ily large, as a ively small
growth may completely occlude a bronchus. The affected side will
be seen to be somewhat retracted and to be moving badly or not at

all. The heart and trachea are displaced fowards the affected side, the
P note is grossly i d, and the breath sounds are absent.
The signs simply indicate collapse of the lung, but, in a middle.aged
patient, growth is by far the commonest cause of this condition.
2. Signs of consolidation.—Tho aficcted side may not be moving
)l and there muay be some retraction. The heart and trachea aro
ot displaced, and the percussion note varies, but is usually con-
derably impaired. The breath sounds differ accon;h.n)'; "‘1 !‘he state
o} the lung. With dense lidation and
they may be weak or absent; . : bronchus there may be
bronchial breathing. If the lunii N 1 down and formed an
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unless a lateral view is taken. ‘There may be a mass in the media-
snm:m.(ﬁg. 29), or pleural effusion. None of these appearances are

c e, bub a Iysed d in addition to the other
ﬁndx'ngg, is highly suggestive of growth (fig. 30) ; the fact of phrenic
par must be confirmed by ing. The main diti
which have to be differentiated from growth are aneurym, abscess,
tubercle, bronchiectasis, gumma, and secondary growth, and investiga-
tions which are appropriate to each condition must be carefully
carried out, always bearing in mind that a growth may be present
in addition to one or more of these diseases.

The presence of & large quantity of fluid interferes with the radio-
graphic investigation of the lung condition, and it is sometimes
necessary to remove the fluid in order to repeat the X-ray, When
there is much fluid an air replacement may be done.

A tomogram will sometimes throw light ofi an obscure case.

A bronchogram is rarely of great diagnostic value, for the reason
that, if the growth is advanced, and in a main bronchus, the
diagnosis can be more surely reached by other means, whereas, when
the growth is situated towards the periphery of the lung, the broneho-
gram is not helpful. Complete obstruction of a large bronchus by a
growth gives the appearance of a cone-shaped deformity ; the block
may be best seen in a lateral view (fig. 32). The real value of
lipiodol is, firstly, that it may show that the suspected bronchus is
completely patent, and, secondly, that in the rare cases in which &
very early f is present the inati ds trat
a block in a secondary bronchus which is out of reach of the broncho-
scope. It is in this latter group that lipiedol may be of the utmost
value, for it will demonstrate the presence and site of early bronchial
obstruction in time for radical removal to be attempted with some
hope of success. Lipiodol does not as a rule enter a lung abscess
cavity and it is therefore of little value in distinguishing between
abscess and growth.

3. Bronchoscopy.—This is by far the most certain means of
establishing the diagnosis, for a growth may actually be seen anq a
piece may be removed for mi pi inati U g
growths which are visible through a bronchoscope are 50 near the.
hilum that they are usually il b A routine b h
should, however, be undertaken in all cases in which the presence of
a growth is suspected,

4. Biopsy.—Tissue may be removed through a bronchoscopa,
or material for examination may be obtained by removing 8 super-
ficial gland or & nodule from the skin. A positive result is con-

clusive. . . .
5. Blood examinations.—The blood count is of little assistance.

Some patients are anaentic, and the leucaeyte count is often raised.
The redimentation rate is usually high, and the Wassexma(xl\{l
reaction is sometimes positive. Pulmonary syphilis is & rare cond1-
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rad!otherapy. This may be attempted either by X-rays or by
radium but the results are extremely depressing. When the
growth is situated in a main bronchus radium may be intro-
g;:-ﬁd ;hmugh a bron.chascop.e either in a needle or, in the
¢ of radon seeds, directly into the growth, There is some
risk of perforation of a large blood vessel, but some of these
growths shrix?k to a marked extent as a result of local radiation.
;l;llgzrltl:edt};;)‘il ;saot; lntleﬁp}-alcﬁml value. Radinm needles may be
e o« tluper cial growth through the chest wall but
he whole are poor. Better results might be
?xpect?d from treatment with deep X-rays when the treatment
is carried out with & good apparatus and directed by a skilled
radiotherapist, but there is no evidence that radiotherapy has
any appreciable effect in prolonging life on the average. The
great value of deep X-ray treatment is that it can ecause
sufficient shrinkage of the growth to relieve the more distressing
symptoms, such as irritating cough, pain, haemoptysis, dys-
pnoea, and cedema. This is the most useful result which can as
yet be placed to the credit of radiotherapy, Occasionally a
patient may live for as long as five years after beginning treat-
ment, but such results are exceptional. This fact, however,
might be held to justify routine radiotherapy, for any case may
prove to be one which will respond well ; we have no means at
present of gauging the probable response to treatment. At the
same time it must be recognized that X-ray treatment has avery
debilitating effect on many patients, and it might act as the
final straw in some. Particularly are X-rays to be avoided
when there is any evidence of lacal infection, for the lung
tissue is likely to break down and form an abscess. '
In all cases the p of contr:
active treatment. In this type of cancer it would seem that
what is needed is some method of general treatment, such as
the injection of some chemical substance into the blood stream,
in order to affect the whole of the body. Some substances have
been employed in this way but they bave not so far proved
effective.
1In all too many cases the only possible treatment is symp-
tomatic. The usual drugs must be used in ever increasing doses.
The most effective is heroin and, when it is decided that an
anodyne is necessary, it should be given in adequate amount.

iadioat
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cannot be completely removed, those which recur, and those which
are associated with distal infection should be dealt with by lobec-
tomy.

Tumours in the Lungs

Innocent tumours ~Benign tumours are rare and are Jikely to be
found on taking & routine X-ray of the chest. A true chondroma may
originate in a remnant of cartilage and it may become ossified.
These tumours i become sar Fibroma and
leiomyoma are described. .

Primary malignant tumours.~The existence of such tumours is
still doubtful. Most of the cases described as primary sarcoma or
carcinoma of the lung are in reality bronchial carcinomata. There
is, however, a very small number of mucin-seereting tumours which
are probably true carcinomata arising from the lining of the alveali.
These tumours appear to have a comparatively low-grade malig-
nancy.

nl

DMetastases in the lungs.—S dary deposits are t
found in the lungs. The most common sources of the deposits
are the breast, prostate, kidney, thyroid gland, stomach, and
the long bones. The symptoms are haemoptysis, col'lgh, M{d
pain in the chest. Dry pleurisy, which is often psmlcss,_ls
frequently noted, as is pleural effusion. If multiplel deposits
are seen in both lungs on X-ray the diagnosis is obvious (figs.
33, 34). Sometimes a solitary deposit is found and it may then
be difficult to distinguish from a bronchial carcinoma, or ever
from an innocent tumour, espccx'ally as it is often shf»rply
defined. It is necessary to bo quite sure that there i3 no
primary growth elsewhere, especially in a kic.:lnay, l.xefam l:lnde}‘;
taking lobectomy for what appears to be a primary intrathoracl
tumour., . :



CrAPTER 19
CHEST INJURIES

THE chest wall is a relatively resilient structure and the lungs

are therefore well shielded from ecasual damage. In treat-

ment of chest injuries the essential distinetion depends upon

xhether the chest, that is the pleural cavity, is *closed ” or
open ',

Closed injuries ave the result of external violence, crushing
injuries, or blast. There may be fracture of ribs, perhaps with
penctration of the lung, pneumothorax, haemothorax, or
Dleeding into the lung tissue. Severe injuries are always
attended by a considerable degree of shock. The Jocal symptom
of injury to the lung is of course hacmoptysis. Surgical
emphysema, is often present when there is a pneumothorax, but
rarely otherwise. It may sometimes happen that injury to the
kung is caused during exploration of the chest with a needle.
Pn iz a not result ; injury to a large
blood vessel is rare but, when it does occur, the resultant
haemorrhage may prove fatal. Spontaneous fracture of a rib
is & rare result of a severe bout of cough or of an attack of
asthma. B

Open wounds are obvious on inspection. The most dangerous
type is the * sucking wound *, from which air gains free access
to the pleural cavity. The danger arises from the fact that the
mediastinum is usually mobile and a “ pendulum swing " or *
even * mediastinal flutter ” is likely to result. In addition
there is dislocation of the heart and great veins with inefficient
filling of the auricles and a fall in the cardiac outpu.

There are many complications of chest wounds :—

1. In the pleura

Closed ;
Foreign body.
Pneumothorax.
Haemothorax.
Empyema (later).
Open ;
* Sucking wound.”

us
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2. In the lung.
Foreign body.
Collapse of lung on either side.
Infection. Broneho-pneumonia, abscess,

3. Shock.

. The correct treatment of chest injuries js a matter of great
importance and the following principles should be followed.

The diet should be adapted to the needs of the patient,
Starvation is not necessary simply because there is haemo- .
ptysis.

Shock should be treated by warmth, and perhaps by trans-
fusion of blood or of plasma. The continuous administration
of 90 per cent oxygen by means of a B.L.B. mask is also recom-
mended, even in the absence of cyanosis.

It is now the practice to give a course of prophylactic
penicillin in order either fo avert or greatly to reduce the
gravity of secondary infection, .

The most urgent indication "for surgical treatment is the
“ sucking wound ”’,-which must be closed at once, if need be
by a pad and strapping. It is agreed that chest wounds should
be excised as soon as possible and many of them can then be
sutured, although the length of time which has elapsed from
the receipt of the injury must be taken into account. Foreign
bodies should always be located by X-rays and most of them
should be removed if and if the dition of the
patient permits. The treatment of haemothorax and pneumo-
thorax are considered in a later section.

The value of breathing exercises in promoting subsequent
expansion of the collapsed lung is not universally accepted. It
is certain that the common “blowing  exercises arc useless,
but it is possible that graduated physical exercises designed to
promote mobility of the affected side of the chest may assist
somewhat in causing the ung to expand.

Hernia of the lung is an occasional sequel of injury. It
results from laceration of the muscles and parietal pleurs, and
appears as a rounded swelling which increases in &izo on cou{;)z—
ing or on forced expiration. There is o sensation of crepitation
when the swelling is palpated, and on auscultation a Toud
vesicular murmur may be heard. A truss or pad is all that is
necessary to control the swelling as a rule, The lung may
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prolipse through an open wound of the chest wall, in which
case the diagnosis is obvious.

Chest injury cannot cause tubercnlogis, although it may
activate a latent focus. This point is sometimes brought up in
the courts and it may have to be decided what part, if any, was
played by an accident in causing or aggravating tuberculosis.
There is no evidence that injury ever leads to the development
of a growth.



CHAPTER 20
THE PULMONARY CIRCULATION

TH?E p}lImomu-y circulation consists mainly of venouy blood
which is h_mught to the lungs by the pulmonary artery, The
blood receives oxygen and gives off earbon dioxide during its
passage through the capillaries which run between the glyeoli,
and it then pursues its course by way of the pulmonary veins
to the left side of the heart. In addition a small supply of
arterial blood is delivered to the bronchial arteries which,
however, appear to play a miner part in carrying on the
pulmonary eirculation,

The pubmonary artery—This is found to be dilated in all
conditions in which there is chronic obstruction to the circula-
tion of blood through the lungs. So far as the lungs are con-
cerned the main causes are hyperirophic emphysema and diffuse
fibrosis. Another common cause of dilatation of the pulmonary
artery is mitral stenosis.

The enfargement of the artery is best appreciated on an
X-ray film, which shows & projecting cone below the arch of
the aorta. In some cases, when the arterial wall is weak, an
aneurysm of the pulmonary artery may result, In this very
rare condition there may be a pulsating swelling in the region
of the second left intercostal space.

Obstruction of the pulmonary circulation by any of the
above-mentioned causes leads to a rise in pressure within the
pulmonary artery and may cause changes in its wall which
are comparable with the changes which occur in the wall of the
aorta as a result of hypertension. Atheromatous patches are
often present, but they ate of pathological importance only.
The sole physical sign is increased Joudness of the second sound
at the pulmonary base, which indicates increased pressure in
the pulmonary artery.

In another condition, known as Ayerza's syndrome, there is &
diffuse sclerosis of the whole pulmonary arterial system which
canses gross interferenco with oxygenation of the blood, It may
result either from arteriosclerosis or from syphilis, and is .asso.cuted
with cyanosis and polycythaemia, the red cell count being in the
region of § millions per e.mm. There it 'no enlargement of the

152
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spleen, which serves to dlstmgmsh the condition from Vaguez’
disease. The chief symptom i3 dyspnoea, and there may be some
cough, sputum, and occasional haemoptysis. Cyanosis is often
extrcme and cluhbmg may oceur. X -y examination usually shows

y cone and of the right side of
b heart. T Wastrmann Teaction s positive 1 some tases.
The disease is chronic and progressive, and death usually occurs after
afew years from right heart-farlure. ‘Treatment ix not very effective,
but repeated vencscetion is helpful and phenyl hydrazine may be
given Syphilitic cases should receive energetic treatment.

T'he pulmonary veins.—Little attention has been paid to the
pulmonary veins, yet these structures are important jn view of
their function of transporting aerated blood to the heart and
thenco to the systemic circulation, The chief pathological
condition which can be recognized is selerosis, with thickening
of the intima, which occurs with chronic venous congestlon.

Tocal digease of the pul 'y veins predi to
and results in one type of p\llmomry infarch.

ion of the pul fon.—* Congestion of
the lungs " is a condition whlch is often wrcngly diagnosed and

it is important to d the exact hanism by which
it is brought about, There are two chief forms.

Passive congestion.—This results from any chronie obstrue-
tion to the return of blood from the lungs to the heart. It is
therefore found in mitral stenosis, and when there is chronic
failure of function of the left ventricle.

The condition found post mortem is termed * brown
induration . The bases of the lungs are bulky, tough, and
ocedematous, and the cut surface shows a brownish tint which
turns red on exposure to air. Under the microscope 1t is seen
that the capillarics are distended, there is increase of the fibrous
tissuo in the interalveolar septa, and there is a deposit of brown
pigment in the cells of the alveoli. This pigment is derived from
hacmoglobin.

The symptoms are those of heart-failure, dyspnoea, cough
with frothy sputum, and haemopltysis. The patient presents the
picture of heart-failure, with cyanosis and oedema of the legs.
The percussion note is impaired, the breath sounds are weak,
and there are rales at the bases of the lungs. Treatment must
be directed to the cardiac condition. Camphor, digitalis,
strychnine, and oxygen are indicated and venesection may
afford relief.
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Hi

. | stion. (hypostatic ia).—This cccurs,
;:::::roln zlas a terminal event, in the aged end debilitated ; it
B e dzys Vi\;il};ss}:ﬁzen} in those wl30 have died afte.r bein'g for
o o i stat of coma, It is also common in patients

A condition and who have to be immobilized for
long period .uf time, as may oceur with a fracture of the femur
or of the spine, -

The condition is, as the term “ hypostatic ” implies, the
tesult of failure of the pull y circulation, with localizati
by gravity to the most dependent parts of the langs. The
lower lobes are dark red in colour, solid, engorged, and pit on
pressure, Portions may sink in water, and the cut surface
exfldes blood and serum freely. The consistency of the lung is
quite different irom that of chronic venous congestion, in that
the lung is much softer, and the term “ splenization * is some-
times employed to describe it.

The symp are indefinite, but dysp and cyanosis ate
usually present. The condition is not due to infection and the
patient is usnally afebrile; the respirations are moderately
increased. On examination of the chest there is some impair-
ment of percussion note at the base of one or both lungs, the
breath sounds are feeble, and rales are present. When the
condition is advanced there may be distant bronchial breathing.
As hypostatic congestion is a terminal event in the course of
some other disease the prognosis is bad as a rule, It may,
however, be prevented in those who are likely to develop the
condition by causing the position ta e changed at frequent
intervals, in order that the opportunity shall not arise for any
particular area of the Jung to become congested. When the
condition is established the only possible lines of treatment are
cardiac stimulants and oxygen, although they are not likely to
be very effective,

Oedema of the lung is cansed by transudation of plasma from
the capillaries into the interalveolar connective tissue and into
the alveoli themselves, This is a serious condition which
usually results from failure of the left yentricle. The right side
of the heart continues to pump blood into the pulmonary artery
and the mechanism of removal is not sufficient to keep pace
with the supply. It may be acute or chronic. -

(a) Acute oedema of the lungs was formerly considered to
be due to sudden failure of tho left ventriclo, but it has been
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shown that this view is incorrect. There is, in fact, no satis-
factory explanation of this occurrence, although it is suggested
that it may be due to a disturbance of the nervous control
of the blood vessels in the lungs, resulting in an increase in
the permeability of the capillaries. It is found in patients who
have suffered for some time from hypertension, and it may
occur in those who are chmmcally debilitated for any reason.
Sometimes it Li & major operation, but it is doubtful
whether it is due to the anaesthetic, It may occur when there is
a sudden alteration in the pressure in the pulmonary circtlation
as a result of the too rapid withdrawal of fluid from the pleural
cavity during paracentesis thoracis, and it is one of the com-
plications wluch should Lalways be kept in mind when performing
this An i hic form is also described which is
comparable with angioneurotic oedema.

The lungs are pale, bulky, and semi-solid, pitting on pressure,
Thercislittle congestion and on section much frothy fluid escapes.

The onsct of symptoms is abrupt, with intense dyspnoea,
incessant cough, and the copious expectoration of watery, frothy
sputum which i3 sometimes blood-stained. On examination the
patient is much distressed, cyanosed, pale, and sweating. The
pulso is rapid and feeble and the blood pressure is low. The per-
cussion note is usually resonant and medinm rales are heard
throughout the chest.

The condition is very serious and is often fatal within a fow
hours, but recovery may occur if energem treatment can be

atonce. Itis 'y to give an injection of } grain
of morphia and 13 grain of atropine ; this may be repeated after
half an hour if the attack persists. The value of adrenalin is
doubtful and, in fact, many regard 1t as a dnngerous drug in
this type of case. St or hyllin is
given intravenonsly, Nltntes may relieve the milder attacks,
Oxygen sbould be given as a routine and venescction is somo-
times of value.

(b) Chronic oedema of the lungs is found in association with
PAsRivo congestion,

Pulinonary embolism.—An embolus is a foreign substanco,
usually blood clot, which becomes arrested in some past of
the circulation, There are three main types of embolus which
way be arrested in the pulmonary ertery: blood clot, air,
and fat.
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. Blood clo usually reaches the lung from one of the systemic
veins. The source of the clot is usually a leg vein, commonly
the femoral. Embolism is therefore a plication of phlebiti
of thrombosis due to injury, or of any condition which encour-
ages stasis of the circulation in the legs. It isnot uncommon in
patients who are convalescing from major operations, irrespect-
ive of the nature of the operation, and in these cases it depends
not so much upon injury to a vein as upon the enforced {m-
mobility which is a consequence of the operation. Mild local
infection plays & part in precipitating the thrombosis,

The condition to which the term * pulmonary embolism * is
applied results from the breaking-off of a large piece of blood
clot and its arrest in the main pulmonary artery. The clot is
usually found to be several inches in length and to be coiled up
in the main vessel, completely obstructing the flow of blood.
Some care is necessary at post-mortem to be sure that the
apparent embolus is really an ante-mortem thrombus and not
a post-mortem clot. The ante-mortem clot is rather dry and
may show evidence of commencing organization, it is coiled up
in the artery, and has the shape of the vessel in which it was
formed, whereas post-mortem clot is softer, moist, and takes
the shape of the pulmonary artery.

The clinical picture of a major pulmonary embolism is
characteristic. The patient is seized with sudden seyere pain
in the chest and extreme dyspnoea, cyanosis develops rapidly,
consciousness i8 lost, and death occurs within & short time. On
examination the signs are indefinite, being those of a major -
catastrophe with acute cardiac embarrassment. The physician
can do nothing. Attempts have been made, by immediate
operation, to remove the clot from the pulmonary artery, but
it can very rarely happen that an operation is possible, and
little is to be expected from this line of treatment. When the
embolus is smaller, so that the obstruction affects one branch
of the artery and the opposite lung is free, death may be
delayed for hours or days, and the patient may even recover.
The smaller the vessel involved, the mare likely is recovery to
occur, but the immediate prognosis should always be guarded,
Sometimes the ischaemic ares of the Iung breaks down and
massive necrosis resnlts (p. 187). This condition is serious but

not necessarily fatal. . .
Infarct of the lung results from smaller emboli, but this is
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not the only way in which the condition may oceur, for & similar
- pesult M3Y be brought about bY thrombosis in a puloonsry
vessel. Plockage of n small pranch of the puleonsty artery
will Tesult 0 the sudden cutting-o of the blood supply to &

radicle of the pulmonaty vein. The {esion heals by fibrosis and
contracts, until eventually & scar 18 lefb Sho 3t
embolus be septic, neerosis and suppumtion may occur and an

result.

Under tho miscroscope the appearanc® of o red infarct is
characteristio. The alveolt 8T€ seen to be stuffed full of red
cells, with some fbrin and comp:u'auvcly few white cetis. The
condition 18 d\stingu'\s\\cd grom red hepnﬁmtion jn lobar

pncumon'm by the fact thatIn the latter condation there s much

Pulmonary infarct 1Y result from 80¥ of the causes of

stenosis. 1% is sometimes 8a% that pulmonaty jnfarction it
mitral stenosis is due to the detachment of & clot from the tight
guricular uppendix, but it is MW Tnore fikely that, 1 most
cases, the infaret results from thrombosis ofa pu\mom\ry vessel.
The conditions in mitral stenosis, stagnation in the puimonary
circulations and possibly mild infection i the lung, a1¢ just
those which predispos® o thrombosis.

The symptoms of o small pulmonary infarct may be so slight
that the occurrence 1% overlooked, but chumctc:isﬁcn“y there
are prin. dyspmoets and haemoptysis: "There is often & ehight rise
in temperature® for & few days. The severity of the symptoms
depends upon thosizoand site of the infarct. ‘There8re no signs
excepts occasionatlys pleural friction but the lesion €3t Yo seen
on an X-raY- An infarct casts & round goft ghadow, and 1t can
easly be mistaken for a7 Assmann’® focus; in the absenco of
other evidenc® it is best 1o repeat the X-ray in tent days, whea
it should be found that the shadow of an infarct has pn\ctic:\“y

ared. When the symptoms are 6CVETE: rest in bed is
cssentinl and heat mey be applied locally. AR jmmediste
enesection should be done and morphis and OXygeR may be
given, with cordiac stimulants if there should bo collapse.
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Whe{x the symp are slight, is hardly necessary,
and indeed many patients with mitral stenosis are found to
have had multiple i.nfarcts ‘ﬁt.hout experiencing any definite
symptoms. The ch_lef danger in the milder cases is that the
cause of hftemoptysxs may not be appreciated and the patient
may be mistakenly thought to be tuberculous,

Complete rest in bed may be desirable, even with elight
symptoms in the chest, when there is a Pprimary venous throm-
bosis elsewhere which might give rise to further emboli,

Septic infarcts are commonly present in the lungs in pyaemis,
and when bacterial endocarditis affects the right side of the
heart. There is often no clinical evidence of their presence and
the picture is that of a general infection with pyrexia. Treat-
ment must be directed to the cause where possible, but these
cases are usually fatal.

Air embolism occurs when a great vein is wounded, the
negative tension in the vessel sucking in atmospheric air. The
air reaches the right ventricle where it is churned up into froth
and, when the quantity taken in is large, the circulation may be
greatly impeded, or even arrested. As a rule, however, only &
small quantity of air is sucked in and the patient experiences *
acute pain in the chest and transient dyspnoea. There are fow
or no physical signs, and treatment is symptomatic.

Air embolism can also occur during a pneumothorax refill
and it i then Likely to be fatal. The air gains entrance to a .
radicle of the pulmonary vein whence it travels rapidly to the
arteries of the brain. The patient quickly becomes unconscious
and may be convulsed. No treatment is likely to have the
slightest effect. Careful attention to the technique of giving a
1efill is the best insurance against this accident.

Fat embolism may occur after injuries to bones. It has been
assumed to be rare because it is rarely fatal, but it is now
thought to be fairly common. The symptoms are usually
noticed on the third day after the injury and consist of rest-
lessness, dyspnoes, pallor, and cough, with frothy or blood-
stained sputum; cerebral irritation is often a feature of the
condition. Droplets of fat may be found in the sputum. There
is no special treatment, bub oxygen may be given if necessary.




CuAPTER 21 .
EMPHYSEMA

EMPUYSEMA is a condition in which the alveoli sre dilated
and their walls are atrophic. There are four main types.

1. Hypertrophic emphysema.~This is the type which is
commonly encountered in middle age. Both lungs sre equally
involved as o rule. The cause is not fully understood but it
seems clear that the most important factor is loss of elasticity
of the Tung tissue. Emphysema oceurs at the time of life when
the degenerative conditions are most common and it is recog-
nized that there is a hereditery influence. In addition it is
thought that any condition which causes forcible and more or
less continuous over-distension of the alveoli is a factor in
precipitating the onset of emphysema. Chronio bronchitis,
bronchial asthma, and the pneumoconioses are therefore
common antecedents. It is not proven that this disease occurs
pamcularly in players of wind instruments, but it is met with in
glass-bl . Very iderable and long. inued rise of
pressure is necessary in order to produce emphysems when the
bronehi and lungs are healthy. Other theories, such as forced
inspiration and prematuro ossification of the costal cartilages,
have been advanced, but they are not supported by evidenceo.

The lungs in emphysema are voluminous, pale, and yield a
peculiar soft downy sensation on palpation; they show no
tendeney to collapse when the chest is opened. Thero is pitting

,on pressure as o result of the loss of elasticity. A characteristic

feature s the presence of bullae, which vary from a few milli-
metres to several centimetres in diameter. These are most
commonly seen in the poorly suppotted parts, along the anterior
margins, at the apices, and at the bases. The alveolar distension
results in obstruction of the pulmonary circulation ; tke right
sido of tho heart is enlarged and the pulmomry arterioles are
often ath Thero is prog of
the pul y b ion with 1 failure of the right
heart, Thero are also changes in the chest wall. The general
shape is characteristic. The ribs are more horizontal than
normal and the intercostal spaces are wide. The subcostal
150
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angle is obtuse and there is usually some degree of k i
Caleification of the costal cartilagesyis commoxgxly pms:gEhOSIS‘

Histologically the most striking change is the large size of
the alveoli and the attenuated interalveolar septa. Theenlarge-
ment of the alveoli results partly from actual distension and
partly from disappearance of some of the septa, so that the
spaces are composed of the remains of two or more of the original
alveoli. The arterioles and capillaries which run in the septa
are much narrowed and, in advanced eases, they may dis-
appear completely, so that the lung is much less vascular than
it should be.

Hypertrophic emphysema is usually associated with chronic
bronehitis. It also develops in the course of time in chronic
asthma,

Symptoms : The most important symptom of emphysema
is dyspnoea. There may be cough, and a certain amount of
sputum, from the iated bronchitis. Small h pty
may occur. When heart-failure occurs in the later stages there
may be aggravation of the dyspnoea, and swelling of the
legs.
The patient is usually highly coloured, or there may be
cyanosis, which is sometimes marked and out of proportion to
the dyspnoea.

On examination of the chest the chief feature is increase
of the antero-posterior diameter, so that the transverse plane
tends to become circular instead of elliptical. The presence of
kyphosis may tend to mask this appearance when the patient
is viewed from the front, and the degree of emphysema must
always be estimated after inspection of the chest from all angles.
The expansion is symmetrical and the chest appears to be,
constantly in a position of full inspiration. As a rule the
cardiac impulse is not visible.

Movement is much impaired and the chest expansion,
which should always be measured, is often less than one inch,
The vocal vibrations are often a little diminished. The cardiae
impulse is difficult to feel and it may be completely absent.
The mediastinum is not displaced.

The percussion note is uniformly hyper-resonant and the
atea of cardiac dullness js diminished or even absent.

The breath sounds are weak as a rule and expiralion is
prolonged. There may be rhonchi or &ibilli when there is
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,asiocinted pronchitis- Tales maY be heard 8¢ the bases whent
there is congestion due to heart-failure. The vital capacity
{p. 18 is o reliable guide to the extent of the damagd to the
Tungs-

“Tho signs of this form of emphysems 818 very characteristics

" put two things must be remcmbered in considering the examng~

tion of the emphyaemawns chest. In the first place the

condition ™Y mask an anderlyng disease of the lung, such a3

wil is important. therefore,

not to accept the phys'\ca\ signs ab their face value, especiolly
yms

sible to estimate the size of the heart with a8y approach to
accuracy and, 88 the state of the right heart has an jmportant
bearing Upon yrognosis, specisl messwres for the estimation
rdiac funetion may need 10 be taken. The X-18¥
appearances of emphysem® 410 charactenstic: The ribs sre
more horizontal than usus) end the intercostal 8puced are
widened. The Jung fields ere unduly transtucent and bullae
My sometimes e visible. Tho pulmonary ry may appear
a8 & prominence in the left hilum and the right side of the heart
may be enlarged. The exclusion of other disease 13 s most
jmportant function of the film.

Lipiodol examination usually ghows that the pronchi are

Complications of emphysema ¢ Bronchitis 18 commonty
present i & mild degree of tubular bronchiectasis MAY develop
in the lower jobes. The only other important complication s
spontaneoys pncumothomx, whioh results from the rupture of
5 sub teural bulls. 1t must be remembe: that the lung
ehows little tendency to collapse and that the pneumothomx
mey therefore be partial § the yhysica\ signs are often indefinite
and o good X-ray may be necessary i order to establish the
diagnosis. relatively light degreo of collapee 13 sufficient t0

cause marked aggravation of the dyspnoch and this complica~

ment ‘Emphysens tendstole® ;vmgnﬂive conditiont
and the state of the putient becomes WOTES winter by winter-
‘Nothing can be done to influence the state of the lung and
treatment consists in attention to the surroundings of the
patient and eflorts t© guard against bronchitis. ANY patient
who=e occupation involves strain o0 the lungs, OF who is exposed
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COLLAPSE OF THE LUNG

THE term “ collapse ” indicates that part of the lung is deflated,
whereas * atelectasis ** means that the lung has failed to
exp'zmd‘ Although the physical state of the lung may be identi-
cal in the two conditions it is not strictly correct to regard these
terms as being synonymous,

Collapse occurs in the following conditions :—

(a) Atelectasis, or congenital failure of expansion,
(b} Collapse due to bronchial obstruetion,

(e} Collapse due to rise in the intrapleural pressure,
(d) Local eollapse.

In order to understand the different ways in which collapse
can be brought about, it is necessary to bear in mind the normal
mechanism by which the lungs are kept expanded. The plenral .
cavity is merely a potential space, and the lungs are constantly
trying to retract, but they are unable to do so because of the
tension between the two layers of the pleura, When the
vacuum is destroyed, either by introduction of air or by
lation of liquid in the pleural cavity, the lung will be separated
from the chest wall and will contain less air, becoming to some
extent collapsed. The process may be passive or active accord-
ing to the pressure in the pleural cavity. So long as the intra-
pleural pressure is negative or, at most, atmospherie, the lung
retracts spontaneously because of the elastic tissue which it
contains, but, when the pressure in the pleural cavity becomes
positive, there is a fresh factor of active compression of the lung,
with furtherance of the collapse process.

The lung may become airless for an entirely different reason,
Compl ion of a b hus results in the cessation of
the air supply to the affected part, and in the absorption of the
air already contained in the Jung into the blood stream. The,
result, so far as the Jung tissue is concemed, is exactly the same
as in the first case, but, as the pleural cavity is not affected,
there is no possibility of retraction of the lung away from fhe
chest wall. The space which is left as a result of the contraction
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of the lung must be filled up in some way, and this is effected by
contraction. of the chest wall, skift of the mediastinum towards
(he affected side, expansion of the opposite lung, and rise of the
diaphragm.

(u) Aldecfana ——Thc [octnl lung is & solid structure whick
gland. It is only after
the child is born, and after thc first fowr lmeaths have been taken,
that the lung expands and begins ta assume the appearance
with which we are familiar. It sametimes happens that a lobe,
for Foma reason that we do not fully understand, fails to expand
in the normal manner. It appears always to be a Jower lobe,
and usually an the left side. The only result at the time is that
the remainder of the lung ou the affected side is over-expanded
in order to compensate for the deficiency. There aro no
symptoms and, in most cases, no abnormal physical signs to be
detected, although sometimes the breath sounds are found to
be a little neak at the aflected base,

Occasionally tuberele or bronchiectasis ocours in a lobe
\\}uch has failed to expand, and congh, with spmum snd even

is, may draw ion to the al . When
the collaprwd Iobe is disensed there may be bronchial breathing
and local rales, .

The diagnosis can be made with certainty on the X-ray,
which shows a charaeteristio triangular shadow. When the
Tesion is behind the heart this shadow may be overlooked on
superficial examination of the film (fig. 2I), but attention is
drawn to it by the fact that the lung tissue in the left costo-
phrenic sinus is more translucent than that on the opposite
side, as o result of compensatory expansion of the upper lobe.
The presence of such an arca of emphysema should always lead
to careful examination of the region hehind the heart.

When the middle lobe is shrunk, either by collapse or by
fibroxis, the physical signs are indefimite and an X-ray is
essential.  The antero-posterior view i not conclusive, but the
lateral view shows a triangnlar shadow projecting forwards
across the middle of the film.

A lipiodol i may d bronehi or
an obstrueted bronchus. A similar condition may oceur as a
transient event when the bronchus is blocked by xecretion, and
it is impossible to be sure whether the shadow representa a true
stelectatie lobe until the patient has been under observation,

u
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::;lc:lnt;} lt'iis ce;}:alin .that the lobe will not re-expand. An

bt },?“ mx lar radiological appearance may result when a lower
s is obstructed by growth. Bronchoscopy is ususlly

necessary in order to be sure of the cause of the obstruction.

(b} Collapse due to bronchial obstruction.—A lobe, or a
complete lung, may be collapsed as a result of obstruction of
the bronchus which supplics it, and the Process may occur
suddenly or gradually.

. _(i) Acute collapse of the lung (massive collgpse).—This con-
ditien was recognized for the first time as recently as 1908, and
the mechanism by which it is brought about has only been
properly understood since bronchoscopy became a practical
methed of investigation, When a large bronchus is completely
obstructed the air in the lung becomes absorbed into the blood
stream. When the obstruction oceurs suddenly it can be shown
by serial skiagrams that the lung becomes completely deflated
in from six to ten hours. The acute condition is most commonly
seen Jollowing major operations, especially upon the abdomen,
.and it must then be carefully distinguished from true post-
operative pneumonia. It may also occur in bronchitis and
asthma, following inhalation of a foreign body, and rarely as
2 complication of gun-shot wounds in the. chest or upper
abdomen.

The causation of acute massive collapse has been much
discussed, and at one time it was considered to result from
interference with the action of the diaphragm. It is known,
} , that diap tic paralysis, foll g phrenic
avulsion, hardly ever results in massive collapse’of the Jung,
and, since the introduction of bronchoscopy as a routine method
of investigation, it has been found that practically all cases of
spontaneous collapse result from bronchial obstruction, usuaily
by a plug of muco-pus. Collapse may occasionally result from
the aspiration of blood or other liquid, and it has occurred a8 a
sequel to giving lipiodol for d tic purposes. Post-op
tive bronchial obstruction often results from pre-operative
medication ; atropine renders the bronchial secretion dry and
tenacious, and morphia depresses the cough reflex. Hence the

lug.
The clinical picture of acute spontancous collapse resembles

that of pneumonia, but the correct diagnosis can be made on
the physical signs. The severity of the symptoms depends upon
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the rate at which tho collapse occurs, The more sudden the
development the more closely the clinical picture resembles that
of pneumania. There is aften a rise of temperature of two or
three degrees, the pule rate is raised, but the respiration rate
is either unaltered or, at any rate, not much increased. This
point is of some importarnce for it helps ta distinguish the two
conditions.

The symptoms are parozysmal cough, with little or no
sputum, and pain in the affected side of the ckest. This pain
ix very common and it appears to result from sudden increase
in the negative tension in the pleural space when the lung i
Vecaming deflated.  Dysproea is often intense at the anset but
hecomes gradually lese,

The physical eigns are pathognomonie,

On inspection the patient appears il and cyanosed. The chest
i3 asymmetrical, and the aflected sido i3 retracted and almost
i{rmobile. The cardiae impulse can often be seen to be displaced
towards the airless side.

On palpation the shaft of the mediastinal sructures towards the
affected side is confirmed ; the vocal vibratians aro usnaily diministed.

The pereussion note is much impaited, especially in compatison
with the somewhat hyper-resonant note on the opposite side. When
ono lobe only is affected the resonance over the other Jobe on the
sarno side may be increased.

The clief physical sign on auscultation is the absence of breatk
sounds. This is the characteristic sign of bronchial ebstruction, and
it serves to distinguish coflapes of the Tung from fibrosis. There are
no added sounds as a rule, although crepitations may be heard
when tho collapse is incomplete.

When the dition occurs as a plication of b hiti
and asthina it may affect either a lobe or a whole lung  In cases
of post-operative massive collapse 1t is nearly always a lower
lobe, more commeonly tho right, which is affected. The diagnosis
from pneumonin is mado by the fact that the patient is not
80 toxie, the respirations are not o rapid, and, on physical
examination, the breath sounds are found to be weak or absent,
while fhe mediastinum is displaced townrds the affected side. The
N-my appenrances are conelusive {figs, 13, 22),

Tho only complieation which is important ia infection of the
collapred dung  This may give rise to & pnewmonitis or to lung
abeess, but expansion usually ocenrs spontancously and the
ri<k of suppuration is not very great.
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Treatment should preferably be prophylactic. If » part of
the lung shows a tendency to collapse, as is indicated by
weakening breath sounds, the patient should be encouraged to-
breathe deeply. Sometimes this is difficult, ebpecially when an
abdominal operation has recently been performed, and in such
cases the inhalation of 5 per cent carbon dioxide may assist in _
increasing the pulmonary ventilation and thus may help to
prevent collapse. A powerful respiratory stimulant is cora-
mine; the intravenous injection of 7 c.cms. of this drug may
cause sufficient cough to cause expulsion of the plug. When
the condition has already occurred it is unwise to encourage
deep breathing,, for the only effect which this could produce
would be to drive infection deeper into the bronchial tract.
It is wiser to wait for a few days in the hope that the obstruc-
tion will clear itself, as is often the case. If the patient does ,
not show signs of improvement, or if the temperature per-
sists, indicating the possibility of 1 pE ion, a
bronchoscope should be passed in order to clear the obstructed
bronchus, .

(ii} Chronic massive collapse.—Vhen the bronchus is gradu-
ally occluded there may be no definite symptoms and the
patient may be gquite unaware that one Iung is ons of action,
Such symptoms as there are will be referable to the cause of the
obstruction. :

The causes of bronchial obstruction are :—

Intrinsic.

Bronchial tumour, malignant or innocent.
Foreign d
Tnflammatory stricture (rare).

Extrinsic.

Pressure on the bronchus. The chief causes are aneurysm,
malignant glands and, rarely, tuberculous glands.

The condition should be ecasily recognized on physical examina-
tion. On ingpection there is ion and & bility of the chest,
and the cardiac impulse is displaced towards the affected side. .

The vocal vibrations are diminished ; the shift of the media~
stinum can be confirmed, The axillae should be examined for glands.

The percussion note is much impaired, or even dull.

The breath sounds are absent. . X

Careful investigation of these cases is most important. The

ust be examined as & routize.
BP“'tI“;:al ;{l»ray film shows characteristic changes, When the whole
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* lung is collapsed the field is uniformly opaque, and the density is
equal to that due to fluid. When the collapse is on the left side the
right border of the heart may be completely invisible, for the heart
is drawn into an area of similar density. ¥hen the right lung is
callapsed the actual displacement and situation of the heart can be
made out. The shift of the trachea can usually be clearly seen

fig. 13},

¢ gWh)en » lobe i collapsed the restlting shadow is usually tri-
angular, with its base towards the mediastinum (figs. 21, 22). Tbe
shadow is uniformly dense and the outer border is sharply defined.
Displacement of the mediastinum may not oecur, for the remaining
lobo on the affected side may enlarge to fill the space. When the
middle lobe is collapsed the shadow ia seen as a small triangulsr
ares in the lower part of the right hilum. Sometimes this ehadow
may closely simulate a contracted right lower lobe, but a lateral view
will differentiate the two conditions at once. Collapse of the middle
Jobe throws a shadow which projects forwards, whereas collapse of
the lower Jobe is scen as a dense area in the lower and posterior part
of the chest.

Lipiodel examination is valuable in locating the exact sito of the
obstraction.

A routine bronchoscopy should be dono in every case in which
thero is collapse of & major portion of the lung, partly for diagnosis,
and partly 1n order to decide whether local treatment is likely to be
effective A forergn body or an innocent tumour may be removed,
or material can be obtaned for microscopic examination,

{iii) Collapse due to rise in the intrapleural pressure.—The
condition causing the collapse i3 usually a pneumothorax or a
pleural effusion. Less commonly aneurysm, a large tumour, or
diaphragmatic hernia may produce a eimilar resalt. The
symptoms and signs are always those of the condition which
canses the lung to become deflated.  The degree of dyspnoea
is proportionate to the rate at which the lung is put out of
action,

The collap~e may be partial or complete. When the pleurs
is free the hung retracts of its own accord until it forms a small
spherieal mass in tho bilum, but an emphysematous lung does
not collapae nearly ro completely. When there are adhesions
between the layers of the pleura, collapse 13 only partial. A
diseased lobe usually collapses more ecasily than a normal
one.
The treatment of this condition is that of the cause.

{w) Local collapse.—Small areas of colfape occur in many
acute conditions such as bronchop ia, wk h

i n
'ping-cough,
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and asthmd- They M8y also be fo und arownd tuberculons aread
and in chronic cachectic states.

The symptoms are thos® of the causal condition- There is
only one ph) ical sign of this type © collapse ® and that i3 the
presence of crepitations which clear o7 coughing- These ahway®
indicate 'mvolvement of the parcnc\\ymu. of the lung.

The condition is often peelt at post—mortem, when inspection
shows small depressed areas O of & grey sh colouT, well defined,
am On secti the ares i8 usually triangulat and the
airless hss ue BiNkS in water. .

The ¢0 condition n is & put,hn\og'lcnl rather than & clinical entity
and the treatment js that of the cause- B

Respiratory comphics tions irequent\y follow operations, especia\ly
s
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'cmbolus is large there may be sudden death. Smaﬂcr emboli

oceur causing This is not par-
:xcu]arly serious unless mullxp)e mlected emboli lodge in the lungs
o8 part of & pyaeria.

7. Pleural effusion~This nesrly always results from direct
apread from infection in the lung. Clear pleural effusion may aceur
aiter an infarct. Empyema follows pneumonia or septic infarct.
Oceasionally there appears to be a direct spread from an infection
under the diaphragm. This effusion may remain clear, but an
empyema may develop.

8. It may also bo bered that any operation, but especial
when a general anaesthetic is given, may reactivate previous
quiescent disease in the lungs ‘This applies pnmoulm-ly to patients
with latent, or i\ A careful

ton of the lungs, preferably with an X-ray, should always
be carried out before o gencml anaesthetic is given.
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and asthma- They may also be found around tuberculous areas
and in chr onic cachectic states.

The symptoms are those of the causal condition. There is
only one pbysical sign of this type of collapse & nd that 18 the
presence of crepitations which clear on coughing. These slways

shows small de ptessed areas of @ B eyis] h colour, W well defined,
and firm. On section thc area is usW ually trion ngular and the
airless tissue ginks in W

The ¢ ondmon isa patholog\cal rather than & clinical entity
and the ireatment 18 ¢ of the cause:

Post- .operalive Chest Comphwhom

Respiratory complication® frequently follow opctahons, especially

on the & omen. 1t has beent shown that smokers are m h more

liable to these m'\sadvcnmtes, esyecia\ly bronc\ﬁtis and collaps® of
don th

the lung- 1t is & Wise precauﬁon to abandon o Use of tobacco for
three weeks efore 8 MAIOT pcrati
ute brmwhuis.—’fhis is common after & gen eral anaesthehc,

espe;ially ether. 1t 3l be guar ed against by ca! reful gelection ©
the anaestheti® and by taking Pr recantions 10 & vo)d exposure during
it from

0 N isa
upper respiratory tract. A usef method of pr revention is togive ®
course of su\phonumide, commencing on the d8¥ pefore the opera-

. st is wmy\hcamm (o 1ows opemt fons he
uppe? respiratory {ract or OF the abdomen ully dea \t wnth

. 197)-

assive collapse of the Tung.— ~Thi a frequent gequel of
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CHAPTER 23
PNEUMONIA

THE term “ pneumonia * is used in a general sense to indicate
acute inflammation of the lung. Several distinet types can be
recognized, but these tend to merge into each other so that
atypical forms are often encountered.

Lobar Pneumonia

This is an acute specific infection which, in its typical form,
is & very characteristic disease, self-limiting, and nsually
terminating by a crisis. The essential feature of true lobar
pneumonia iy dyspnoea with a markedly raised respiration rate,
That this is not in any way dependent upon the degree of lung
involvement is shown by the fact that an abrupt increase in the
respiration rate coincides with the onset of the pneumonia and
it is not in any way proportional to the extent of consolidation.
In fact tho only possible explanation of this characteristic
symptom is that the infe givesriseton ¢ ia which has
a specific influence upon the respiratory centre, It is uncertain
whether this toxic effect depends upon the presence of a
particular type of organism, whether it is simply a question of
the number of organisms present, or whether jt results from
some breakd, of the resist 1 of the patient.
In any case, the result is characteristic and the presenco of this
symptom conveys information of the utmost diagnostic and
prognostic value. -

Aetiology.—Lobar pneumonia is quite common in young
children, in whom it tends to run a comparatively mild course,
but it is less prevalent in older children, After puberty tho
incidence and the mortality both increase rather rapidly until
middle age, by which period pneumonia is one of the chief
causcs of death. It is three times as common in males es in
females. The disease is not very infectious, nlthough there is
evidence that it can be transmitted, It tends to occur in the
winter months and it may appear in epidemic form. Anyone
may be attacked and the disease does not spare those who

172
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appear to be in good health, although those whose resistance
to infection is lowered nre naturally more liablo to be affected.
Pneumonia may follow an upper respiratory infection, such as
aneglected * eold ” or influenza. Fatigue and exposuroe to cold
are thought to be factors in some cases, Chest injuries rarely,
if ever, cause it, and it is not an occupational disease.

Lobar pneumonia is & frequent terminal event in chronic
diseases such as cirrhosis of the liver, diabetes, chronic nephritis,
the severe anaemias, chronic nervous diseases, and cancer. It
is a common cause of death in the aged.

The immunity conferred by an sttack is short- hved and it
may even happen that the resistance of the patient is actually
lessened, and thus further attacks may oceur, Factors which
lower the general resi such as )i to
pneumonia and also modify the prognosis.

Pathology.—Although the organism first isolated from cases
of ‘lobar puneumonia was Friedlander’s bacillus, it is now
recognized that the cgndition is nearly always due to infection
with the pneumococcus. There are at least 32 serological
types, of which types 1, 2, and 3 aro by far the most virulent.
Pneumococci are frequently found in the upper respiratory
tract of healthy persons, but types 1 and 2 are rarely found
in the mouths of normal people. It would seem that the less
virulent organisms are able to maintain themselves for long
periods in the nasal mucosa without causing acute disease,
whereas the really virulent types either produce an acute
infection or are destroyed.

The physical state of the host is equally important in
determining the onset of pneumonia after infection with a
virulent organism. Those who are out of health, who suffer
from a dehilitating disease, or who neglect an apparently minor
infection, are more liable to contract the disease. Nevertheless
[ i virulent | will cause ia in a
robust person. There is evidence that a temporary event, such
as exposure to cold, can lower resistance sufficiently to allow
the infection to gain the necessary foothold.

The pneumococci reach the lung through the bronehi.
There is less certainty about the initial stages of the inflamma-
tion. Recent experimental work suggests that the initial lesion
is often peripheral, and that the spread of the infection is due
to the passage of fluid, heavily charged with pneumococei, from

P P
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each alveolus to the next and also t i iffusi ;
fiuid alon he bronohies. o the wider diffusion of this
b c(;&::;::ﬁ Xerglvtcunous immunologicf;l factors appesr also to

- Itseems that pneumonia does not ocourin those
whose blood is lacking immune bodies to the Pneumococeus, in
fm?t fhe deve]apm.ent of the disease apparently requires a pre-
existing humoral 1mmunity; in early cases of pneumonia the
}cltixé)}':wlty of the blood for killing the pneumacoceus is said to bo

It is also spmctiines contended that the early changes in
Iol?ar Pneumonia are really allergic. The evidence bearing upon
this is ab present conflicting. -

The changes in lobar pneumonia are snalogous to those
which occur in any other acute inflammation, but modified by
the nature of the tissue involved. The process is progressive
and therefore different areas of the lung will show different
stages of inflammation in the earlier phases but four classical
stages are described. *

(a) Congestion.~—The inter-alveolar capillaries dilate and
plasma is poured out into the alveoli.. The lung appears can-
gested but it is not yet solid.

(b) Red hepatization.—The plasma in the alveoli clots, so
that the spaces are firmly plugged with fibrin, The circulation
persists but oxygen cannot reach the blood; this “shunt” is
an important factor in causing cyanosis (p. 30). The lobe is
bulky, selid, and sinks in water. The plenra loses its lustre,
On section, the lobe cuts with a sense of resistance and the cut
surface is deep red in colour and dry. Under the microscopo
the alveoli are seen to be full of fibrinous exudate and the
capillaries which run between the alvecli are greatly dilated.
Tt is this dilatation of the capillaries which causes the red
appearance which gives the name to this stage of the disease,
and it must be noted that there is littlo diapedesis of red cells
into the alveoli, It is & common mistake to diagnose s section
which shows alveoli stuffed with red cells as red hepatization
in lobar p ia, but this app is characteristic of red
infarct. Red hepatization is rarely seen in the post-mortem
room, because it is a very transient stage and & fatal result does
not usually oceur so early. )

(c) Grey hepatization—Quite soon after consolidation lfas
occurred the next stage begins. It is all a part of the acute in-
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flammatory process and consists in a migration of polymorpho-
nuclears from the capillaries into the exudate in the alveoli.
There is thus & gradual transition from red to grey. The lobe
is still bulky but less dry ; it cuts with resistance, and the cut
surface now shows s uniform yellowish grey colour. The pleura
overlying the inflamed area is covered with fibrinous exudate.
The regional lymphatic glands are enlarged and congested.
‘Under the microscope it is seen that the capillaries now contain
little blood and that the exudate in the alveoli consists largely
of leucocytes. As the process goes on the number of white cells
increases until the alvecli are full of what is, for all practical
“purposes, pus.

(d) Resolution.—In the final stage the inflammatory pro-
ducts are dispersed. Part of the material finds its way into the
bronchi and is coughed up, part is absorbed by the lymphatics,
zmd the remainder by the blood. In the majority of cases the

'y material is letely removed and the lung

returns to its normal state. The fibrinous pleurisy which so

ies lobar ia cannot be repaired

quite so completely, and it is usual to find that pleural adhesions
are left.

“The Clinical Picture
The classical stm‘y of lobar pneumonia must still be told,
lthough the uni 1 use of the sulpk ides and penicillin

has reduced the traditional picture “to the status of & ranty
Few students in future will have the opportunity of seeing a
natural erisis on the seventh day of the disease.

The onset.—The onset of symptoms is sudden, with a rigor
or even, in children, with a convulsion. The appearance of the
patient suggests an acute infection, for there is fever, sweating,
anorexia, constipation, and severe malaise. A patch of herpes
on the lips is very common. Dyspnoea and rapid respiration
rate oceur almost at once and cough commonly develops within
o few hours. On examination the patient is flushed, the skin
is moist, and the tongue is coated with white fur. The tempera-
ture, pulse, and respiration rate are all raised. In the early
stages there may Do no physical signs of local respiratory
disease but, when exudation is commeneing, there is a phase in
which induz crepilations are heard. These added sounds are an
indication of a lesion which involves the lung parencliyma.
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In cases in which the initia) changes are peripheral, pleurisy
may occur at an early stage, cansing pain on ingpiration, and
pleural friction. ’

The stage of onset, u.sually lasts for one or twa days until the
developm'enh of the disease produces the typical picture of
Preumonia.,

T.he course.—The signs of consolidation appear on the second
or third day.  The symptoms and signs are now largely referable
to the chest. The febrile symptoms are even more marked,
cough is often troublesome and painful, and sputum appears ;
mucoid at first, it rapidly assumes the typical “ rusty ” char-
acter as a result of the presence of a little altered blood. Frank
haemoptysis is rare. Dyspnoea inereases and may cause much
distress.

The patient is often cyanosed at this stage. Physical signs
of consolidation are usually very definite. The affected side
may appear to be a little prominent and movement is dimin-
ished. Vocal vibrations are increased. There is no displacement
of the heart, bu it must be noted that the toxic process may
cause the ventricles to dilate and the heart may therefore be
enlarged. The percussion note is jmpaired, but not usually
dull. The shape of the area of dullness is of some help in,
distinguishing between a solid lower lobe and a pleural effusion,
for consolidation causes the line of demarcation between the
normal and the solid lobes to run downwards and forwards from
the spine of the scapula through the axilla to the front of
the chest, whereas, with fluid, the area of dullness rises from the
spinal column towards the axilla and then falls towards the
sternum, The breath sounds are loud and bronchial, and as a
rule there are no added sounds, except possibly pleural friction.
The voice sounds are bronchophonic. Should the bronchus
become blocked with secretion the breath sounds will disappear
and the distincti between Tidati effusion, and
collapse may be difficult. The urine is scanty and highly
coloured, with a heavy deposit of urates; the excretion of
chloride is diminished,

In the patient who is doing well the condition, both
symptoms and signs, remains stationary for several days. The
temperature remains steady between 102° and 103°, the pu_lso
about 110, and the respirations about 40 per minute. Swesting
is fairly and i fa may be troubl
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The urmiﬂnlionA—Lobm' pnenmonia, i & self limiting
Jisease, and the most common ‘termination is by crisis. ‘his

occurs in the umreo,xed pntiem when the jmmunity ‘mechanism

Tas bee fully bro it into Py : ere is o1 2! ¢ fall 1p the
tem! se and, jess extents in the respirations
The genera\ ondition of the patic™ jmprove® at the sam 1rme.
“The crisis 00V co 1y upor he sevent day of the
Qdisense, ‘put may at o time betwe h and nith
days. The temperatar® docs nob always fall in this way but
sometimes by Tysis s in thes cases it all or grees
each day for ywo ot three days, and the ‘\mpmvcment in the
genem\ condition 18 conespcmdmg\y ess A A etimes
there m e & udo-crisis: in which the terspe ture falls
exactly 88 if & N ol crisis b’ d then rises again
after 8 fow 3 o Thisis usualh ollowed by 1Y asion-
ally the mperature pcrs'\st , or fi ls very gradu y over ®
riod of eeverd weeks- This i8 gometime delayed
yesolution, e of which i8 DO und rstood t o similarly
ycﬁistenb ternperat result 801 omplications
tugh s empyer or lung abscess, OF ¥ e that the condition
as o taber s i, The sputt ways be xamin¢

ourse.
The linical picture in the stogS of resolution i one of ropid
p " ?

2t

and tho sputur® 1 frankly pur\l\ent for o few days, after which

these symptoms Qisappedt- The p\\ysicm\ signs indicate gmdua\
10 i and tho #PP redux

T aounds. T
are heatt for o few days and the breath gounds gm\ua\\y
recover their normsl jntensity-

Prognosis-— e advent of the s\\\phonam‘\de group of drugs
has materislly m\pmvm\ the outlook, especiolly in the younget
age-GrovpS and there is every Tikelihood that the rosults of
treatment. will improse otill further 88 ™ore effective compounds
aro int uced. The prognos'\s in lobar pnaumon‘m. depends
upon the resistonce of the patient and on the virulence of the
jnfection- Those Whos¢ gcncm\ condition is good obviously
stand o bettel chance thet thoso Who suffer from wasting
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dist?ase or from anaemia or diabetes. The habits must be
f’ev.lewed, for aleoholies do not do well. The state of the Jungs
Is important in so far as previous chronic disease, such as
bronchitis and emphysema, fibrosis or tubercle, make the out-
look Jess good. The strain on the circulation is considerable and
a weakened heart muscle may fail to hold out until the time
of the crisis. Pi fa due to infection with B, Friedland:
has a much higher mortality than the pneumococcal types.

The prognosis may best be judged by the sppearance of :
the patient. Delirium, vomiting, marked oyanosis, and a dry
mouth are bad signs. Information may be gained from other
observations. A temperature which is toa high, for instance
over 104° indicates a severe infection, whereas s fesble tempera-
ture resp indicates poor rest A falling blood
pressure, especially when the pulse rate is rising, iz a bad
sign. The white-cell count should be moderately raised, and
failure of leucocyte response means failure of the immunity
mechanism, -

The common cause of death in lobar pneumonia is heart-
failure due to ia or, less ly, hanieal
embarrassment when a large area of the lung is involved.
Certain of the complications may also be lethal.

Complications
1. Complications in the lung.—Perhaps the most important
Tocal lication i ton, with ¢ abscess

18 supp

formation.‘ This occurs in debilitated patients and especially
in diabetics. When it occurs, the temperature remains raised
and there is no apparent crisis. The sputum increases in
quantity and consists of pure pus. Persistent bronchial breath-
ing and rales are the chief signs, An X-ray should bo taken
when the condition does not resolve as it should, and this may
show & cavity with a fluid level. The treatment.is similar to
that of primary lung abscess.

Delayed resolution is another fairly frequent occurrence.
Cough, sputum, and temperature continue, and the signs in ?ho
chest persist aver a period of weeks. It i3 possible for resolution

en the signs have persisted for a month, but

to occur even wh r A
i y fibrosis remains ;

a perceptible degree of pul ;
bronchicetasis is o rare sequel. It is sometimes I')ossxble to
provoke resolution by needling the golid lung, This may bo
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done inadvertently when exploring the chest for fluid, with
beneficial result to the patient.

Pulmonary tuberculosis is not strietly a complication nor a
sequel of lobar pneumonia. When tubercle is found it is safe to
assume that the condition has been tuberculous from the start
or that a quiescent lesion has been activated.

2. Complications in the pleura.—Fibrinous pleurisy is nlmost

iable and can therefore hardly be reck d as a
tion.

Pleural effusion oceurs in a considerable number of cases,
but the flud quite often remains clear or is perhaps slightly
turbid ; pneumococei may, or may not, be recovered from this
fluid. Should the condition of the patient be satisfactory,
and the temperature be following its normal course, it is not
necessary to remove the fluid.

A more serions, although less common, complication is
empyema. The flud may be purulent from the start, or it may
become 8o in the course of a few days. The presence of an
empyema should always be suspected if, after the crisis, the
temperature rises again within a few days and becomes hectic,
or if the temperature commences to swing before the crisis has
ocourred, Empyema i3 considered in a Inter section (p 283).

3. Most of the other complications are either toxic or
septicaemic in origin.

(a) Cardio-vascular complications.—In severe cases the
toxaemia is sufficient to produce changes in the heart muscle,
‘There is always cloudy swelling and fatty degeneration of the
muscle fibres, and clinically there is some degree of dilatation
of the heart, These changes are toxic in ongin. Disturbances
of thythm, premature beats, fibrillation, and heart-block are
evidence of more serions damage to the heart muscle.

Pericarditis is rare but it has a high mortality. The onset is
insidiaus, for the patient is so ill with the pneumonia that the
symptoms, precordial pain and additional shortness of breath,
may not attract attention. In any patient who is more ill than
can be exphmed by the extent of the pneumonia, the passlblhty
of itis should be id Physical i is
apt to be negative, for the exudate in these cases is usually so
soft that pericardial friction may be absent. When present, it
may be confused with pleural friction at times. There is not
usually any gross effusion in the pericardial sac. )
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. Infective endocarditis may result from pnenmococeal infec-
tion. It oceurs on .vulve.s which have been previously damaged,
and usually in the right side of the heart. Pneumonia s aserious
event wh_efl 'there. is congenital heart disease, for right-sided
t.:ndocar.dltls isa dnlztmc't possibility, In these cases the patient
is very ill, the cardiac signs change rapidly, pulmonary infarcts
oceur, and a blood culture shows the presence of pneumo-
cooei.

. Venous thrombosis is fairly common, usually in the large
veins. The blood is viscid and is very apt to clot. It is import-
ant to remember this fact when contemplating a venesection
in pneumonia, for it is by no means easy to withdraw the blood
because of this liability to clot formation in the needle, and the
open method may be necessary.

(b) Complications in the nervous system.—Peripheral neuritis,
toxie in origin, is fairly common ; the knee jerks are often lost
in the acute stage, : R

Meningeal 7 are jonally d
especially in children. There are two main types.

(i} Meningism ooccurs chiefly with apical pneumonia. The
child complains of headache, and there is head retraction and
stiffness of the neck muscles. The condition may closely
simulate meningitis. The prognosis in meningism i3 quite good
and therefore steps should be taken to make certain of the
diagnosis as soon as the symptoms appear. A lumbar puncture
will show clear cerebrospinal fluid with not more than a few
additional cells, which are often lymphocytes, and no organisms.
Recovery is always complete and the prognosis is that of the -
lung condition, )

(if) Preumococcal meningitis is an almost invariably fatal
complication. The patient is more ill than would be expected
from the lung condition, there is drowsiness and severe head-
ache but, as the vertical region is chiefly involved, head retrac-
tion may not be present. In fact, meningism often produces a
iore definite pioture of * meningitis ™ than does true pneumo-
coceal meningitis. Lumbar puncture yields fluid which may l'we
clear or slightly turbid, and pneumococci will be found; in
fulminating cases the only abnormality may be the presence 9{
the organisms, The advent of chemotherapy may render this
complication less lethal than it was formerly.

(c) Digestive complications.
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{i) Acute parotitis may occur unless the hygiene of the
mouth is carefully tended.

(i) Acute dilatation of the stomach sometimes occurs in
cases with severe toxaemia. There is persistent vommng
and the upper abd is greatly d ded he
is bad.

(iii) Acute hepatitis may occur as a result of toxaemia. A

_ slight degree of jaundice is not uncommon, but severe and
progressive jaundice may oceur, and in such cases there is a
high mortality.

(iv) There may be meteorism {distension of the small bowel),
which may cause discomfort and may aggravate the dyspnoea.
This appears to occur chiefly in patients who have been in-
judiciously fed on milk.

(v) Constipation is the rule, but diarrkoea may oceur when
there is marked toxaemia.

(vi) Secondary peritonitis is rare and has a high mortality.
The clinical picture is that of abdominal distension, high fever,
and profound general debility.

(d) The joins.

Multiple arthritis sometimes occurs in children but, in the
majority of cases, subsides without trouble. In severe cases
suppuration may oceur in one or more joints.

Dl_[fnenhul diagnosis. —Typlcal lobur pneumoma is easy to

cute tuk may Tate lobar

1ly, and thxs, ibility should be suspected

when fever persists for more than 12 days. It is a good pre-

caution always to have the bacteriology of the sputum fully

determined, for it is important to make the diagnosis of tuber-

culous pneumonia as early as possible. The prognosis is more

serious than in lobar pneumoms and it may be necessary to
collapse the affected lung,

The physical signs sometimes cause difficulty in the distine-
tion between consolidation and pleural effusion, either clear
or purulent. With effusion the vocal vibrations are typically
absent, the upper limit of the percussion dullness slopes upwards
and forwards from the spine instead of downwards and outwards
23 occurs with a consolidated lower lobe ; aegophony ia suggest-
ive of fluid. The presence of rales or crepitations is generally
considered to point to consolidation rather than to effusion.
An area of friction obviously excludes the possibility of flnid in

N
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that region. With large effusions the heart and trachen aro
displaced away from the affected side.

. The physical signs of massive collapse of the Jing may
simulate those of lobar consolidation, but the heart ig displaced
towards t‘he affected side and the breath sounds are weak or
absent_. * Ppeumonia ™ is often diagnosed after abdominal
operations when the condition is in reality massive collapse,

In.the first few days the clinical picture may be that of .
pyrexia of uncertain origin. Sometimes the pulmonary signs
do not appear until the fifth day, or even later, and the common -
causes of pyrexia have to be considered. Occasionally the
patient with pnewmonia sinks into a typhoidal state and the
serum agglutinations may be necessary in order to distinguish
the condition from typhoid fever.

The distinction from bronchop ia is not always easy,
but, the signs are much more scattered in this condition and
the course of the illness does not show the uniformity of lobar
pneumonia,

Primary lung abscess may simulate pneumonia but the
sputum is rarely rusty, being more likely to contain frank blood
at first, and later pus. The temperature may be as high as in
Iobar p ia but the respirations are little raised ; it may
be noticed that change of position causes cough. An X-ray
may be necessary to settle the diagnosis.

Basal y ia is often inted with diaphragmati
pleurisy which may cause such severc abdominal pain as to

imulate an ab inal y. There may be vomiting
and museular rigidity, and the picture may closely resemble
that of acute appendicitis or perforated gastric ulcer. The
possibility of diaphragmatic pleurisy should be kept in mind in
apparent acute abdominal conditions, particularly ‘when there
are atypical features.

Treatment.—Penicillin and the sulphonamides have entirely
altered the prognosis and treatment of acute chest infections.
It must not be thought, however, that treatment begins and
ends with drugs. Careful management and good nurs.ing are
as important as ever. The patient must be confined strictly to
bed, in whichever position is most comfortable. Thero must be
free ventilation and the temperature should be kept constant at
about 60° F, Treatment in the open air has been sugges(Efl,
and in some countries the climate is, no doubt, suitable for this.
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The diet should be entirely liquid, and it must be remem-
bered that the digestive tract in the febrile stage is not capable
of dealing with complicated foods. Bland fluids, such as water,
barley water, lemon, orange, and grape-fruit drinks, should be
given in as large quantities as the patient can take. Milk,
preferably citrated, may be given in small quantities and it is
unwise to give more than one pint in 24 hours. It is usually
found that pa,tlents who are glven much m.l]k ha.ve consequent

i and Eggs and
cereal foods may be added if the patient so desires.

Attention to the bowels is probably overdone in most cases.
The simplest laxatives are preferable, and enemata are best of
all. Abdominal distension may be treated by a turpentine
enema or a turpentine stupe, or pituitrin may be injected
subcutaneously.

Specific treatment should be started without delay. At
present the choice lies betw een the sulphonamides and penicillin.
From the point of view of efficiency there is little to choose
between these two when the infection is due to the preumo-
coccus, but the of the oral admini; of
tablets, as opposed to frequent injections, usually deterniines
the choice of a sulphonamide in the beginning.

The original drugs in this series, such .as sulphanilamide
and sulphapyridine, have now been superseded by compounds
which are at least as effective and much less toxic, Cyanosis
hardly ever results from the use of thoe latest derivatives, and
digestive disturbances, although they do occur, arc rarely
troublesome. It 13 advisable to keep a careful watch on the
Teucocyte count during treatment and to discontinue the drug
if the white cells fall to a level which could be termed a leuco-
penia. The important feature is a falling white count, for it
appears that a low count bcfore trcatmem is commenced is not

ly a contra-ind; idetherapy. Fourof
the drugs in this series aro in common use at the present time.

Sulphathiazole 13 effective in pueumococeal and smphyl&»
cocenl infections, The initial dose is 3 or 4 gm., and the total
course should consist of 30 gm. administered in four or five
days. One objection to the use of sulphathiazole is that it is
relatively insoluble and likely to be precipitated in the kidneys,
with resultant haematuria and even possibly annria. Plenty
of finid should therefore be given throughout the course.
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i _Sulphadia:ine is.better tolerated than sulphathiazole and
it is eqm}lly effective in pneumococeal and staphylocoecal
Z[c‘a]f:S,:nifjtais giz: \;'orch & trial in infections with B. Friedlander.
3 3 or 4 gm., and the total course consists
of about 30 grammes.
the‘iulijslhmnuuthine is less ingo%ubl.e th_an sulphathiazole and
no tendency to precipitation in the kidneys. It is
most useful in infecti due to the p and the
haemolytic streptococcus. The initial dose is 4 gm., followed
by 2 gm. six-hourly throughout the 24 hours.

Sulfamerazine is also used in pneumococcal and haemolytic
streptocaceal infections. The initial dose is 4 gm., and the
maintenance dose is 1 gm. eight-honrly or 0-5 gm. every 4
hours,

Occasional cases are seen in which the administration of
these drugs secms actually to increase the fover. This iz an
indication to stop the drug. Whenever the temperature fails
to respond after 48 hours it may be assumed that the organism
concerned is drug resistant; it is unlikely that any other
member of the group will prove effective in cases of this sort.

Penicillin is the most efficient substance yet discovered for
the treatment of pneumonia. The great majority of the
organisms are penicillin sensitive and the fact can be readily
established in any given case by a laboratory test (p. 76).
But the drug must be given by injection, preferably at frequent
intervals, and this may be inconvenient unless the patient is
in hospital or unless the nursing facilities in the home are
unusually good. It is a commaon practice, therefore, to com-
mence treatment with one of the sulphonamides unless the
illness appears to be unusually sovere or there is some contra-
indication to sulpha-therapy, such as chronic heart or kidney
disease. In all cases of urgency, and whenever the sulphon-
amides are contra-indicated, penicillin should be given at

once.
The most satisfactory results aro obtained by giving

between 20,000 and 40,000 units of penicillin by intramuscular
injection at three-hourly intervals, so that the total daily
dosage varies from 160,000 to 320,000 units and tho blood
concentration shows little variation. The frequently repeated

injections are likely to become jrksome to the patie{xt after
two or three days and it is now not unusual for patients to



gweating, ©F high fever: tepid sponging gives
Oxygen i rarely necessery exeept it govere Coses: ‘Tho indics-
tion used to be cymos'\s, ‘but this isnot & reliable g\l'\de when
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sulphonamides are being given. It is usually possible to judge,
from the gencral condition, whether oxygen is likely to bo
beneficial. It is best administered through a B.L.B. mask.

‘When there is much congestion and cyanosis, evidence of
dilatation of the right heart, venesection is indicated. As much
blood as possible should be removed, and it must be remembered
that, owing to the viscidity of the blood, it is often not possible
to remove more than 10 ounces, In cases of difficulty it is
necessary to open the vein by the old-fashioned method, using
a bistoury, Local measures for the relief of pain are often
necessary. The * pneumonia jacket * is quite useless and should
not be advised. Antiphlogistine is very comforting and, in
most cases, effective. In more severe cases blisters or leeches
may be applied. If the pain does not respond to these measures,
it may be desirable to induce a small pneumothorax in order to
separate the two layers of the pleura. A small fill of about 200 -
c.cs. may be given, and this may be repeated daily for two or
three days in order to keep the layers of the pleura apart.
Induction of a larger p: 4 in order to rest the aﬂecged
lobe, has been advoeated but the results are not encouraging
and the method is not now practised,




CHATTER 24
BRONCHOPNEUMONIA

BRONCROPNEUMONIA tends to occur at the extremes of life
and it differs from lobar pneumonia in that the infection is
usually mixed, with relatively few pneumococci and a pre-
ponderanco of streptococei or Pleiffer’s bacillus as & rule. The
distribution is more widespread, yet the tissue resistance is
much greater, and the infection is confined to lobules instead of
sweeping through an entire lobe. In bronchopneumonia there
is damage to the bronchial walls and consequently bronchi-
ectasis is more likely to result.,

Pathology.—Both lungs are usually affected. There is
always acute inflammation of the bronchioles, many of which
are plugged with muco-pus. Patches of collapso and of acute
emphysema are commotly present in addition. The appearance
of the lungs is therefore one of d nodular Litil
surrounding bronchioles. In one type the infection may bo
confined to one lobe and may be so cxtensive as closely to

ble lobar p iz, Itis i difficult to distin-
guish consolidated areas from congested or collapsed areas.
The solid part of the lung 13 completely airless and sinks in
water. There is usually an accompanying fibrinous pleurisy,
and empyema is relatively common,

There is a very acuto form in which bronchitis predominates.
This i3 most commonly the case when the disease has been so
acute that death has oceurred within the first day or two. Itis
seen in epidemic influenze and in some of the rare conditions,
such as psittacosis. On inspection of the lung there may be no

id of gross hdation, but under the po Eome
of the alveoli aro found to contain exudate. Congestion and
ocdema are much more prominent features and the bronchi
contain muco-pus.

Drasennated bronchopneumonia is the common type. The
lungs appear smaller than normal, but still crepitate. Nodules
can bLe felt in their substance. The pleura may show depressed
dark sreas of collapse, normal areas, and raised purplish areas
of consolidation, Over theso the pleurn is lustreless and there

187
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may ‘ba fibrin formation. On section, the sutface is dark red
and irregular, with fairly well-defined areas of consolidation
scattered throughout the substance, and patches of collapse and
congestion. In fatal cases there is generally marked oedema as
well. The solid arcas vary in size and are red or yellow in
colour, A small bronchiole is often seen in the centro of the
lesion. Under the microscope the bronchiole is seen to be full
of lencocytes and desquamated epithelial cells, and the mucous
membrane is swollen and infiltrated with white cells. The
alveoli are occupied by leucocytes and alveolar cells ; fibrin is
less abundant than in lobar pneumonia. The walls and inter-
alveolar spaces are infiltrated with leucocytes and the capillaries
are dilated in the affected arca. The changes are most marked
in the region of the affected bronchiole, and gradually lessen
towards the periphery. There js no sharp distinction, as there
ig in lobar pneumonia, between alveoli full of fibrin and alveoli
full of white cells. In the massive form' the naked-eye appear-
ance may closely resemble lobar pneumoniz, but under the
microscope the alveolar exudate does not conform with the
lobar type ; there is a definite relationship between the bron-
chioles and the solid areas, and fibrin is scanty. In the type
which results from aspiration of septic material there is &
tendency to breaking down of the normal lung tissue, so that
the alveolar septa may disappear and small abscesses may be

seen. There are several distinct clinical varieties of broneho-

pneumonia.
(2) Primary bronchopneumonia in children.—This occurs

chiefly between the ages of 2 and 4 years and closely resembles
lobar pneumonia. It often ends by crisis, .

(b) As a complication of bronchitis.—Usually follows influ-
enza, whooping-cough, measles, and {yphoid fev,:er.

(¢) In any debilitating condition.—Vith rickets and summer
fiarrkoea in infants. C icating nephritis, heart disease, and

malignant disegse in adults. X
(d) Complicating certain fung diseases.—Tubercle, droncis-

eclasis, lung abscess, and growth. i .

(e) Aspiration pneumonia~~This may follow operations
done under general anaesthesia or operations upon t}]e nose and
throat which are performed with a local anaesthetic. It may
also result when a fistula occurs between the trachea or main

bronchus and the oesophagus.
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The clinical picture—~The course of the illness is much less
definite than is that of lobar pneumonia. The temperature is
less regular, the duration varies & good deal, and there is no
erisis,

When the diti li bronchitis or debilitati
disease it may develop gradually without any sudden change
in the symptoms or signs which would indicate the Iung involve-
ment. There is a gradual increase in the symptoms alrend)
preeent, and a rising T pulse, and respi rate.
It is the respiration rote which rises most sharply and which
shows the commencement of the change. In other cases, follow-
ing aspiration of infected material, and in epidemics of influenza,
the onset may be abrupt, with a rigor, high fever, paroxysms of
irritative cough, and even hacmoptysis. When the condition is
wellestablished it is found that thereisirregular pyrexia, reaching
from 102° to 105°, with marked variation. A very high tempera-
ture, and a slightly raised temperature with signs of extensive
consolidation, are both bad signs. Cough is usually o prominent
feature and it is commonly productive, although the proportion
of sputum to cough varies greatly. The sputum may be muco-
purulent or blood-stained. Dyspnoea 13 in proportion to the
extent of the lung involvement. The respiration rate 1s always
considerably raised and it gives some guide to prognosis. In
children there is a reversal of the normal respiratory rhythm
which is to some extent diagnostic.

On examination the degree of prostration varies greatly in
different patients according to the extent of the lung damage,
the virulenco of the infection, and the resistance of tho patient.
The general appearance forms perhaps the most reliable guide
in prognosis. Cyonosis is present only when there is extensive
discare. The degreo of dyspnoea is of some significance, and it
may be found that the accessory muscles of respiration are in
action, there may be retraction of the intercostal spaces during
inspiration and the alae nasi may be working. Therc are no
signs of localized disease on inspection or on palpation ; the
mediastinum is not moved. On percussion there may be no
abnormal findings unless the consolidation is massive ; with
emall areas of consolidation, especially when there is much
surrounding emphysema, the note may be normal. The breath
sounds vary, but they are usually weak in places, and bronchial

breathing may bo heard. The most characteristic finding iy
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:511; ]ﬁx;:sence of fine or medium rales which have a metallic
The prognosis is more difficult to assess than in lobar
Ppneumaonta, for thero is no set clinical course and the disease
may wander or spread in spite of efforts to stop it. Extensive
bfonch.opneummﬁa causes severe toxaemia with consequent
dilatation and failure of the right heart, which is the common
cause of death. Tt is impossible to state the average mortality,
for it depends largely upon the cause of the condition; the
severity of the epidemic form varies greatly from season to
season.,
When recovery occurs there is gradual resolution and
absorption of the inflammatory products. The process is not
so definite as it is in lobar pneumonia, and fibrosis of the
lung and dilatation of the bronchi are fairly common sequels.
Sometimes the lung breaks down and forms an abscess, A
pre-existing tubereulous focus may be activated and the con-
dition may merge into pulmonary tuberculosis.

The pleura is commonly involved and pleural effusion
occurs frequently., The fluid may be clear or turbid, and
empyema is likely to develop. Bilateral empyema is more
common in bronchopneumonia than in lobar pneumonia.

Differential Diagnosis

Acute bronchitis.~It is sometimes difficult to be sure whether
the eondition is an acute generalized bronchiolitis or a broncho-
pneumonia. The conditions are similar in pathology, and tend to
merge so that, from the point of view of treatment, the distinction is
not important, although the prognosis is much worse with broncho-
pneumonia. The respiration rate is a useful guide, especially in
children, and a rise above 40 per minuto nearly always indicates
consolidation.

> ig—Massive b h ia which is con-

fined to one lobe may dlosely simulate lobar pacumonia. The treat-
ment and prognosis are much the same and therefore the distinction
is not of great importance. Clinically it is often impossible.

Tuberculous bronchopneumonia.—Tubercle should always be
suspected when the temperaturs persists for more than two weeks.
Tn any case it i3 always a wise precaution to have tho sputam
examined for tubercle bacilli, Wasting and night sweats are
suggestive of tubercle. An Xeray of the chest may show fpl.cnl

jtation, or old calcification, but the app of

on the filmy are identical in tuberculous and in simple broncho-

pneumonisa,
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M ulhpl;lung abs ses.—These are o result of as! mmtlonbroncho-

preu! 5 and th (ore the diagno®! s is of o PTa chca\ jmportance,

Mulhple azplm mf rets _Ths cone dmon 1 part of 2 gcnem\n.cd
yaernis. nical P! ture is th oi the primary ¢ condition, ! and
the tang symp nd g alty dight. T8O proguons s 5

bad that d\agneus is ummportam

Trenlment-'[ho course, progno“s, and {reatment of the
disease are 1 w to n Very large © extent det! termined by the result
of \mcter’m\og\ml cxamination of the sputum carried out at
the earliost poss'\\y\e moment. As the infection 18 usually

such

doses t\nm would be Yo given iv the cr(\inm-y woy (p

1t s comp'\n\twe\v ancommon to ind that the m-qont\
of the organisms fail to yespond 0 pemcxl\m and suiphon”
amides, although this may occur when B. Friedlander &

11, influenzae Pre¢ ominate. It these cx\ses the treatm! nent, COTY
sists in careful ursings p\cntv of k\u\dﬂ, cardiac shimulontd
when roquired 3 4he illness MY be P d and the pmgnosm

is mmch less favourable

There s some tem\ency to relaps® during convalesccnce and
thereforo grest care Tust be tahen. Thocon ndition is u.deb'\lim-
ing one, snd the patient should not Yo allowed t0 eturn 10
normal sun—oum\mgq until 1t 18 clear that recovery of hcn.\lh is
quite complete:

Spectal Porms of Brmlchopneumonia

{») Influenzas —Influenza ja BN B e gont neralized nfection
hich seems, in WY cases, Lo M8 mfz‘sh teelf chicfly in the
respiratory t¥ tract. It occum in pm\dcmlc form occasmm\“\' the
tast big outbreak being in 1018, 1% also ocours it epidemic form
in the winter months. h is chamctcnzcd by vnrmb\ht) N both
in the seventy of the symptoms & and m the ayntcm chiefly

the symptoms may bo thowe of o a loxacmh. The

condition 13 due to infection with & ¥iruss van ous. orgxm\sms,

including Pleiffer’s pacillus, are commonty 1y found a8 pecondaty
invaders. ’
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The incubation period is short, being from one ta three days
as a rule.

_Tht_a onset of symptoms is sudden, with severs headacke,
pains in the back, and marked prostration. There is fever but
the pulse rate is often relatively alow. Coryza is common and
some degree of bronchitis is usual, In uncomplicated cases the
fever lasts for three or four days and then resclves, but there
is a tendency to relapse. When the respiratory tract is seriously
involved there s invariably a bronchopneumonia. Post-mortem
examination shows intense congestion of the trachea and main
bronehi, and the consolidated areas are frequently haemor-
rhagic,

The clinical eourse of the bronchopneumonia is the same
as that already described, but the toxaemia is usually more
marked and, in severe cases, there may be a typical ** heliotrope
cyanosis ' ; the prognosis in these cases is bad.

Complications are very apt to oceur. The toxaemia affects
the heart muscle and may lead to oedema of'the fungs and death
from heart-failure. B hi is is a sequel angd it
may appear close upon the illness. Empyema is more common
with influenzal bronchopneumonia than with the other types,
and it is usually streptococcal. There is often great mental
depression during convalescence.

The diaghosis is easy during an epidemic. It is common to
regard most febrile disorders which occur in the winter as
“influenza ”, and the term is probably used to include a variety
of respiratory infections,

The patient must be kept in bed until the temperature has
been normal for at least a week, and until the sedimentation
Aspirin, prefersbly combined with
neral symptoms.
follows the lines

rate is nearly normal,
Dover’s powder, is effective in relieving the ge

The of the r Y
described for pneumeoria. It is not yet possible to assess the
value of cf herapy in infl ip ia but it is greatly

to be hoped that our present drugs will prove adequate to control  *
an epidemic if such should occur. Quinine has a great reputa-
tion, not entirely undeserved, in the treatment of influenza.

A careful convalescence is always necessary, partly because |

there is a Tisk of relapse and partly because there i§ 50 often a
well-marked neurasthenia from which recovery is likely to be

slow.
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(b) Typhmd fercv and the pamtyphmd mfechons somenmes

the picture
o! an acute A' y infection may i In such cases
the true cause may escapo recognition, but severe headacke, delirium,
snd fnsomnig are always suggestive features, The Widal reaction
clinches the diagnosis when the physician happens to think of having
it done.

{¢) Pneumonic plague—~This is due to infection with B. pestis
and can be spread by direct contact, for the spntum contains the
organisms in large numbers. The onset is sudden, with extreme
prostration, and the disense is nearly always fatal. The oceurrence
of several cases of severe bronchopneumonia in a famly should
raise a suspicion of plaguc.

() Psittacosis.~~This is cansed by a filterable virus and is
conveyed by parrots and budgerigars; it does not scem to be
transmitted from man to man. There 15 & sudden onset of symptoms
with high fever, and the patient rapidiy sinks into a typhoid state.
There is commonly stupor and delinum. Pulmonary symptoms and
signs develop towards the end of the first weck with spasmodic
congh, seanty sputum, and sygns of patehy consolidation or of diffuse
congestion. The wmortality is about 33 per cent. In fatal cases it

* is usual to find a peculiar loose b typo of

(¢) Anthraz (wool-sorfers’ disease).—A severe haemarrhagic form
of brcnchopneumuniu results from inhalation of the anthrax
bacillus. The prognosis 1s bad.

[43] Tularuemla —T}us occurs r)neﬁy in the United States 4n

) in a patient who has been
engaged n lmndhnw rabbit ekins should suggest the possibility of the
condition and confirmation can be obtained by finding that B
Tularense is agglutina

(8) Lipoid pneumonia.~—Most types of oil are toxic to the lung
tissue, especially those of animal arigin. Cod-liver oil may find its
way into the lungs of children, and hquwd paraffin, ueed to Jubricate
the nasal passages, must often pass the larynx in adults. The
irritation sets up & subacute or chironic inflammation in the lower
lobes and may couse ic dificulty. Exami of the
sputum under the microscope will reveal the presence of intra.
cellular and extrocellular globules of ail.

Poeurnonitis
{Primary Atypical Preumonia}

‘This term is emplayed to describe a Lenign inflammatory
consolidation of the Jung. 1t is extremely common, cither as a
primary cvent or as & complication of some othet infection of
the respiratory tract ; in fact, X-rays have shown that patches
of consolidation of this type are frequently demonstrable during

P
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The following table serves to illustrate the rclations be-
tween the various acute lung infections :—

Resistanes to Infection

Result
Genersl Local
Good Good * Pneumonitis
Good Bad Lung Abscess
Bad Good Pneumonia

Bad Bad Septicaemia

-_—
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LUNG ABSCESS

Luxa abscess may be defined as “ non-tuberculous suppuration,
with eavitation, occurring in the lung tissue ', This definition
makesit clear that lungebscessis a lesion of the lung parenchyma
itself, and it avoids the confusion which sometimes arises be-
tween a true lung abscess and o large bronchiectatic cavity.
The term ““ gangrene ” is better avoided in the case of those
lesions which are primarily infective in nature, the only possiblo
significance of this term being that it might indicate & special
typeof abscesswhich results from annerobic infection. Gangrene
in other parts of the body results from vascular obstruction as a
rule, and the term might be more suitably employed for those
rare cases in which there is necrosis of a portion of the lung
as a result of vascular obstruction; in order to avoid any
possible confusion, however, it is better to employ the term
** massive necrosis ™ for these cases and to abandon the use
of the term * gangrene ”, go far as the lungs are concerned.

Aetmlogy —The condmons which cummonly give rise to
P 'y supp ion may be ized as follows 1~

1. Single Lung Abscess,
(a) Lesions of the respiratory tract.
() Mouth and pharynz. Tonsillectomy, dental
extraction.
(i) Larynx and trachea. Post-operative.
(ifi) Bronchi. Foreign body, carcinoma, perforation
from oesophsgus _rarely with bronchiectasis.
(v) Lungs. P itia, neti i
and fungus infections , rarely chest injury.
(b) Abdominal conditiol. As a compheation of abdominal
operations, especially in a septic ficld.
(c) Peripheral septic condilions. Acute infections of bones,
joints, and skin,
(@) Primary group.
2 Multiple Lung Abscesses.
{a) ¥n pyaemia.
(b) Following the aspiration of septic material.
(<) Tn fatal cases of bronchopneumonia.
197
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. The. causation of lung ahscess has been the subject of much
dlscu5§1on. There are two chief theories, the aspiratory and the
embol.lc. ‘It might be thought that the aspiration of septic
material into the bronchial tubes would inevitably lead to
suppuration, but in practice it is found that, when the cough
rfﬁex #s active, the foreign matter is usually expelled without
giving rise to trouble. Animal experiments have confirmed this
view, and it has been shown that lung abscess is much more
likely to develop when, in addition to aspiration, there is some
cause of retention of aspirated material in the bronchi. The
additional factors are depression of the cough reflex, which
may result from the administration of morphia before or after
the anaesthetic, and bronchial obstruction, which is often due
to excessive drying up of the muevs in the tubes when atropine
has been given pre-operatively.

Tho impaction of a septic embolus in a small branch of
the pulmonary artery is an obvious possible cause of lung
abscess. The lung abscess which complicates a peripheral
infection, such as a whitlow or a carbuncle, is clearly eni-
bolic. Embolic al are frequently multiple; but they
may be single. :

1t is probable that cases in which Jung abscess follows
operations on the tonsils and upper respiratory tract are nsually
aspiratory, but it must be bered that a local pul 'y
{nrtor, such as collapse, must also be present. The cases which
follow abdominal operations may bo either embolic or aspiratory,
but probably the former as a rule. Lung abscess does not
appear to follow clean abdominal op and therefore it is
not easy to see how aspiration can play an important paré.
In this group the Jesions are commonly situated in the right
Jower lobe close to the diaphragm, and it is possible that some

, of these result from » direct Iymphatic spread.

An abscess is essentially o perjpheral lesion and it is always
close to the plewra, An apparently deep-seated abscess lies
adjacent to the interlobat pleura and may closely simulate an
interlobar empyema {figs. 23, 24). 3

Lung abscess may be unilocular or multilocular and it may
be “open ”, that is, in jcation with the hus, or
« closed . It may also perforate the pleurs, forminga broncho-

pleural fistula. . -
The common causal organisms are fusiform bacilli and
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spml]u, pneumococei, staphylococei, and streptococei. Foul
pus is always the result of fuso-spirochactal infection.

The clinical picture of lung abscess varies a great deal in
different cases.

(a) In p:ments wlw have recently had pneumonia, and in
children, esp {11 , the gymp! may
be those of a mild general toxaemia with slight fever ; there
may be no respiratory symptoms nor signs whatever, and in
such cases the diagnosis must depend upon the X-ray examina-
tion of the chest (fig. 25).

(b) In other cases there may be a much more striking general
reaction with high fever, and in these there are usually definite
respiratory symptoms and signs. Cough occurs early, and is
often paroxysmal at first, In this stage there may be no
sputum, or perhaps & little blood, When an abscess ruptures
into a bronchus there may be a considerable guantity of pus
which is by no means always offensive. In very acuto cases the

dition may be indistinguishable from h
It must be remembered that this type of comlmon may be a
primary event or it may follow some other condition ; in either
case copious purulent sputum, of sudden onset, should suggest
the possibility of abscess.

{0) In the common type the picture is that of a subacute
or chromic respiratory disease, with cough, sputum, and
evidence of general toxaemia. The symptoms depend to some
extent upon the exact situation of the abscess in relation to tho
surrounding structures. YWhen the lesion is situated near a
main bronchus, irritating cough and haemoptysis are frequent
symptoms. At first the cough may be unproductive, but later
the abscess is likely to rupture into a bronchus, and the sputum
iy copious and purulent; the odour varies according to the
nature of the infeeting organisms, Should the infection be due
to fusiform bacilli and spinlla, as is often the case, the epmum
will be typically foul-smelling, and this same odour is often
nntcd in the breath, even befare the abscess opens into a

With p 1, and staphyl
coceal infections there may be no udnur whatever. It is
customary to regard foul sputum as being characteristic of lung
abseess, but this is true of only one type, and the absence of
odour in tho sputum does not by any means exclude lung
abscess. When the abscess is situated under the visceral pleura
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there is usually. acute pleurisy and the patient frequently
complains of pain on breathing, The presence of pain should
suggest that the lesion is superficial,

As has already been stated, the abscess may resolve spon-
taneously within a few weeks, but in some cases it becomes
chronic and then there are persistent cough and sputum, so
that the clinical picture may come to resemble the suppurative
type of bronchiectasis, which may, indeed, supervene,

Physical examination of the chest yields very divergent
results, In some cases, when the abscess is situated deeply in
the Jung tissue, there may be no physical signs of any sort. In
others, situated more superficially, or larger in size, there may
be restriction of movement on the affected side, impairment
of percussion note, bronehial ‘breathing, and rales. Pleural
friction is i heard. Occasionally the signs of pleural
effusion may mask an underlying abscess. Clubbing of the
fingers is common. A symptom suggestive of lung abscess is
that cough and sputum may be produced by sudden change of
position, and the physical signs are found to alter considerably
after a quantity of pus has been conghed up.

Complicati St b iptysis is rare, but it may
prove fatal. Acute pleurisy is common, and an empyema may
result. The rupture of the abscess into the pleura may produce

horax. A serious g of chronic pulmon-

ap
ary s;ppuration is cerebral abscess.

The exact diagnosis must depend upon a consideration of
the symptoms and signs, together with the results of special

investigations.

1. The sputum.—The physical characters of the sputum have
already been described and have been shown to vary a great deal but,
when the abscess has ruptured into a bronchus, the sputum always
consists of pus. Tubercle bacilli should always be sought, but they
should not be found in the cases of simple lung abscess. They ma;
of course be present if an abscess has lit up & quiescent tuberculous
focus. Numerous other bacteria may be present, of which the most
striking are fusiform bacilli and spirilla. These organisma are not
constant, and they are also fonnd in the sputum from cases of
i is and hial i 0 that they are not them-
selves of great diagnostic value. The most significant finding in the
sputum is the presence of elastic fitires, which are indicative of a
Jesion in the lug tissue, and which therefore form a useful point of
distinction between lung abscesa and bmnchlectasis__
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2. Radiology.~An Xoray should always be taken in cases in
which there are symptoms or signs of respiratory disease, or pyrexia
of uncertain origin. It is essential whenever a lesion is demonstrated
on the film, to take a latera] as well as an antero.posterior view.
There are certain characteristics of lung abscess which are fairly
constant. The shadow is usually ewcular and fairly well defined
(fig. 25). The most definite diagnostic point is the presence of a

. fluid level in the substance of the shadow itself (fig. 23). This occurs
only when there is a cavity which contains both fluid and air, and
lung abscess is the commonest cause of this combination in the lung.
A fluid Jevel may be seen when there 19 air and fluid in the pleural
cavity, and it is sometimes difficult to be certain whether the
suppuration s in the superficial pact of the luug or in the pleura. In
such cases it is useful to remember that the flud level in lung abscess
never extends so far as the rib margins, whereas, with fluid in the
pleura, the level always extends out to the chest wall. Insome cases
of i . the ial diagnosis may be very diffi-
cult, especially when the empyema has ruptured into the lung.

A bronchogram helps to distinguish lung abscess from a bronchi-
cetatic cyst. Lipiodol will not usually enter a lung abscess cavity,
being prevented by swelling of the mucous membrane of the bronchus
leading to the affected aren (Bg. 18), whereas it will enter most
bronchiectatic saes (figs. 16, 16).

Sometimes the abscess is not visible because of the density of the

i A 7 is very useful in demon-
strating the presence of cavitation in such cases,

3. A routine bronchoscopy should be done in all cases in order to
exclude the possibility of a foreign body or of neoplasm  Either of
these may be present without any characteristic history being ob-
tained, and it is important that the possibility of their presence
should be excluded. Of course, when o foreign bedy is present, it is
removed through the bronchoscope if possible.

4. Exploratory needling of the chest is very rarely necessary in
order to determine tho situation of the pus. When the pus is in the
Iung and the pleural cavity is free, there is a danger that this pro-
cedure may causo & pyopneumothorax. It s always Wiser not to
explore the chest with a needle in cases of suspected lung abscess.

Treatnent.—The management of a case of Jung abscess
demonds great subtlety, for many varinble factors arc con-
cerned and a great diversity of methods are required to meet
the different conditions which may be present. In the first
place it must be acknowledged that o considerable proportion
of all casca of lang abscess, no one can say how many, recover
spontaneously after the rupture of the abscess into & bronchus
(fig. 25). The corollary of this is that thero is hardly ever any
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s et oo i o B s
) the onsideration of surgical drainage should be
postponed for six or eight weeks. .

The chief factors which influence the decisions which have

to be made are the nature of the infecting organisms, the cause
of the abscess, the site and extent of the lesion, the general
condition of the patient, and the presence of complications,
. The prevention of lung abscess is a matter of considerable
importance. Chemotherapy may be used prophylactically in
order to guard against infective complications when Operations
on the upper respiratory tract, or elsewhere, are thought to
entail a risk of pulmonary suppuration. When the physical
signs in the chest suggest that a part of the lung is about to
become deflated, the administration of carbon dioxide may help
to keep it expanded. When there is evidence of actual bronchial
blockage, by mucus or -pus, i diate bronck Py may
free the passage and so minimize the likelihood of an abscess.
Proper ventilation of the whole of the respiratory tract would
appear to be the best insurance against the ocourrence of
pulmonary suppuration.

Multiple lung abscesses are usually pyaemic in origin and
the outlook in such cases is not good. Nevertheless the prompt
exhibition of sulphonamide or penicillin in sufficient dose holds
out a fair prospect of recovery. The technique of administra-
tion of these drugs is dealt with elsewhere (pp. 78, 183).

The treatment of single abscess is much more important,
for, with proper management, the results should be good.

8o long as the patient shows signs of good resistance to the
infection, it iz desirable that medical measures only should be
adopted for a period of at least two months. Medical treatment .
consists of rest in bed, postural treatment, and drugs. Postural
treatment has gained greatly in popularity in the last few years,
and it has enabled many patients to avoid operation. The
posture adopted must depend entirely upon the situation of the
abscess and, with cavities situated near the base of the lung, it
is ial that adequat H should be secured by placing
the patient upon a properly constructed posture bed, on which
the correct position for drainage may be maintained for many
hours at a time. A record of the quantity of sputum should be
kept daily, end it is not difficult to predict the probable effect
of the treatment within a short while of its commencement.
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The appropriate drug treatment should always be instituted
without delay. It is nowadays vital that the bacteriology of
the sputum should be investigated at once, and penicillin,
sulphonamide, or both together, should be given in full doses
according fo the indications afforded by this examination.
Even when only a proportion of the organisms are found to
be sensitive, it is advisable to give penicillin in the hope that
the resistance mechanism of the patient may be able adequately
to deal with those which are left.

Although an initial bronchoscopy is desirable, as has already
been stated (p. 201), repeated bronchoscopy with o view to
washing out the abscess cavity is not of much value. This
method of treatment does not appear to possess any advantages
over postural drainage, and it is much more troublesome to
carry out. The induction of a -pneumothorax is sometimes
advised. This should never be attempted when the abscess is
situated near the visceral pleura, as there would be great risk
of causing an empyema if this were done When the abscess
is deeply situated, and is draining freely into the bronchus but
is not showing signs of healing, an artificial pneumothorax may
be induced in the hope of obliterating the cavity. Physical
methods of treatment, such as the local application of heat,
have been used since the time of Hippocrates, Very recently
it has been claimed that it is possible to apply heat directly to
the deep tissues by means of ultra short wave diathermy, and
this method has been strongly ad L
suppuration. The results should for the prvsent be ncccptod
with some reserve, in view of the fact that a fair percentage of
cases heal spontancously.

In cases which aro becoming chronio it may be necessary
to advise surgical treatment. By far the most satisfactory
operation is a simple drainage of the cavity. This should be
done in two stages. At the fiest operation a rib resection is
performed, and the layers of the pleura are stimulated to
adhere. Ten days later, when the adhesions should have
become sufficiently firm, the abscess is opened and a drainage
tube is inscrted. In cases where the pleura is found to be
already adherent at the time of the first operation, the abeceas
may bo opened without waiting. Most cases do well following
drainage by this method, but occasionally & broncho-pleural
fistula may result or, for some other reason, the eavity may
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persist. In such cases it is essential to do something more, and
the affected part of the lung may be excised with 2 cautery, or
& Iobectomy may be performed.  *

‘When an empyema is already present the condition should
be treated as such. With streptococcal infections an inter-
costal drainage tube may be inserted and negative pressure
drainage carried out, although further operation is likely to be
necessary, When the pus is thicker, as occurs with pneumo-
coccal or staphylococeal infections, rib resection and open
drainage are best. The condition usually heals quite quickly
but, if a broncho-pleural fistula remains, chronic empyema is
likely to result.



CuarTer 26

PULMONARY TUBERCULOSIS
TURERCULOSIS i3 a very common diseaso which results from
infection with the tuberclo bacillus. The exact study of the
pathology dates from 1882, in which year Koch discovered the
causal organism.

Routes of infection.—Tubercle bacilli have not been found
extensively distributed under natural conditions. They are
commonly present in unpasteurized milk, in  droplets
coughed up by an infected person, and sometimes in dust. They
mey therefore bo ingested with contaminated food or they may
be inhaled by those in contact with an individual suffering from
the disease. The bacilli may reach the lung either by way of
the respiratory passages or by the blood stream. The balance
of probability strangly favours the air-borne roule as the cause of
respiratory infections. The fact that the majority of cases of
pulmenary tuberculosis are due to the human bacillus, whereas
most cases of primary abdominal tuberculosis result from
bovine infection, is difficult to explain in any other way.

Microscopic features—The early stages of tuberculosis of the
lung are best studied under the microscope. The organism gains
entrance through the mucous membrane of the bronchus, often
without leaving any trace of its passage. It may there be taken up
by & polymorphonuclear cell and carried to the lymphatics, Some-
times the cell hills the bacillus, but frequently the cell itself is killed
and it is then ingested, with the Living bacillns, by a mononuclear
coll which conveys it to the neighbouring lymphoid tissue where it
comes o rest and multiphes. The early lesion is therefore in the
peribronchial lymphoid tiasve.

During the first week after infection there is a steady prolferation
of large endothelial cells (* epithelioid ” cells). These are definitely
not epithelial, and it is most probable that they are derived from tho
histiocytes which form part of the reticulo-cndothelial system ; it is
more hkely that they oro derived from the fixed cells of the tissues
than from wandering cells in the blood. The developing tubercle iv
composed chiefly of these cells. In due course “ giant cells ™ appear
which are much larger than the other cells in the lesion ; they sre
round and contain rumerous nuclei situated at the periphery. It
is considered that they are formed by the fusion of several endothelial

S

85
&
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cells and that they digest tubercle bacilli,

After & few days the developing tuberclo is ded by
lymphocytes derived from the neighbouring {ymphoid tissue, and
the typical appearance of tnberculosis is then complete. A’m‘y
characteristic feature is the lack of blood vessels, which is responsible
for the tendency to necrosis to which the term caseation is applied.
}{1 the central part of the lesion the cells degenerate, the nuclei
disappear, and eventually all structure is lost. There is a tendency
for the necrotic process to extend outwards. It is thought to be
caused partly by lack of blood supply and partly by the local action
of the toxin derived from the bacilli.” In cases where the infection is
very mild, and where the tissue reaction is sufficient, there may be
complete absorption of this early lesion. In many cases there is &
fibrous tissue reaction around the tubercle which endloses it in a
capsule, and in this state the lesion may remain quiescent for a long
p:lried. The final stage in healing is the deposition of calcium
salte, .
The tubercle which has just been described is mieroscopie, but,
in the course of time, multiple tubercles develop and a pi
seed-like tubercle is produced, the grey fubercle. As the infection
extends, and the tubercles coalesce, the area of caseation also be-
comes visible, and the later stage, the yellow tubercle, is present.

Miliary tubercles ahvays indicate recent and active disease, ab

which stage helial cells are p Giant cells and
caseation indicate that the bacilli have overcome the local resistance,
) and active fibroblastic reaction show

whereas plentiful lymphoey
an attempt to repair the demage. The extent of the fibrosis is &
measure of the resistance, but fibrosis leads to quiescence rather than
to arrest. The soundest form of healing is that associated with
calcification, although living bacilli may be present even in the
caleified lesion, The blood vessels in the affected area show endarter.
itis, with marked thickening of the intima. This change leads to
bosis and it is therefore a saft d against severe haemor-
rhage. There may also be changes due to secondary infection.

‘The changes in the surrounding tissues are partly toxic aud partly
mechanical ; many of the alveoli ate compressed or collapsed and
others may contain plasma and catarrhal cells. .

The following is a summary of the changes whick may be found
under different circumstances. When resistance is very low the
necrotic process is much in evidence, tubercles are numerous and
giant cells are present, but there is little or no fibrosis, In extreme
cases there may even be no giant cells nor tubercls form'ntmn.
‘When the resistance is better the classical picture s that of & mixture
of fibrosis and caseation. With very good resistance’thers may be
much formation of fibrous tissue and little or nothing to indicate

uberculous basis of the condition.
the;[nl:zid anafomy~~The four chief changes in the lungs are
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caseation, caritation, fibrosis, and ificatic The initial lesion is
peribronchial and consists of an aggregation of grey tubercles which
fuse and form one or more yellow tubercles. The subsequent course
is determined chiely by the resi of the patient, which varies
from time to time. Adequate defence results in fibrosis and the
development of scar tissue, often with some deposit of calcium.
An advancing lesion is shown by increase in the size of the caseous
area with little or no fibrosis. In the couree of time the lesion breaks
down and its contents arc discharged into the bronchus. This
forms the commencement of the carly, the stigma of active tuber-
culosis in the Jung. It is held by many that secondary infection 13 a
common precursor of cavitation. The further courso depends upon
the ability of the tissue to put up a defensive reaction, by means of
fibrosis, even at this late stage. The recent active cavity has soft,
ragged walls, whereas the chronic, rather quiescent, cavity bas
smooth shiny walls, shut off from the lung by a layer of fibrous tissue.
1t is  characteristio feature that the lung tissue may be completely
destroyed while the bronehi and the blood vessels are little affected.
In time the vesscls are weakened and small aneurysms may form
and rupture, but as & rule thrombosis occurs first and the vessel 18
effectively sealed.

In patients who have chronic active tuberculosis the fibrous
tissue formation may not bo sufficient entirely to obliterate tho
lesion and tubercles may be seen at the periphery. It may therefore
happen that the disease is quiescent in some parts while it is
nctively extending in others.

Calcification ia the soundest form of healing, apart from complete
absorption of a lesion, and the process can be followed on serial
X-rays. In the course of years a “ lung-stone ” may be found, and
this may causo huemoptysis purely from mechamical mjury to the
weaker blood vessels. Dut the disease is sometimes scen to be
active in some directions whilo 1t is calcifying in others, so that the
films must bo studied carefully before any opinion is expressed that
tho dusease ia fully quicscent.

In nearly every case the overlying pleura is involved by fibrinous
pleurisy at fiest, which later dovelops into an arca of thickening and
adhesion to the chest wall. This adhesion is of the utmost import.
ance, for it may scriously hinder the collapse of the diseased part of
the lung during pneumothorax treatment.

Tuberclo bacilli often gain entrance to the blood stream in small
numbers. Tho condition is 8 bacillaemia and it may give rise to
metastases in the bones, joints, kidneys, or the nervous systen.
When a sudden and extensive invasion of the blood stream tahes
place, 83 accurs when the contents of & cascous gland are discharged
into a Llood vessel, the resistance is overwhelmed and acufe miliary
tubrreulosis results. Invasion of the pulmonary artery causes the
lung to be chuefly affected, but, if the material gains entry to the
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pulmonary vein, the result is a generalized miliar, tuberculosi
I y vein ulosiy,
This condition is nearly always fatal, but occasioml{y a patient is
found_ who has sufficient resistanco to convert the condition to a
chronie state, and recovery has been known to oceur when the lungs
have been chiefly affected,

- A‘{fli"lo?#-*-DWeHel‘S in cities, subject to repeated sub-

develop iderable i ity, although this may

he avercome, in the individual, by unfavourable eircumstances,

Country dwellers coms less into contact with the infection and

are therefore less immune. Native races, proviously unexposed

- to infection, fall ready vietims when brought into contact with

civilization, and develop massive lesions, The mortality in this
type of case is very high.

If we accept the fact that most of us are repeatedly infected
with tuberculosis in the course of our lives, it follows that the
resistance of tho majority to the infection must be very groat.
Clinical tuberculosis results only when an individusl of average
Tesisting power meets with an overwhelming infection, or when
average resistance is temporarily lowered and a comparatively
minor infection is enabled to gain a foothold, Hence the very
great importanco of the maintenance of general health on the
part of the individual, and the necessity for the avoidance of
those factors which are well known to Jower it. The margin
between health and tuberculosis is not great and anyone may
develop the infection in suitable ci

A most important qi the infectivity of the
condition. Wingfield has pointed out that pulmonary tuber-
culosis is not transmitted as such, but that it is the generic
disease tuberculosis which is itted. The develop of
pulmonary tuberculosis in adults depends upon many factors,
such as sensitiveness resulting from a previous primary infec-
tion, the general health of the individual, the power of resistance,
and the virulence and dose of the infecting organism.

Constant contact with infection is a most important factor
in the transmission of the disense, especially in the caso of
children of tuberculous parents, and there i3 evidence that there
is a significantly higher incidencoe in married couples when one
is known to have been infected previously. .

Heredity.~1t is certain that pulmonary tuberculosis is not
inherited as such. It is true that more than cne case often
oceurs in a family, but contact with the infection and bad
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surroundings account for most of these cases. There are,
however, certain families in which there appears to be an
hereditary susceptibility to the disease.

Age incid ~The primary of young
chn]dren does not produce sy mptoms and js therefore usually

Clinical tub losis in children is almost always
n.cute either xmlxa,ry or pneumonic, and usually fatal. Chrenic
Yy is before puberty.

The lmmumty acquired in childhood may wear off during

b losis becomes common

between the nges of 16 and 30 years. This type is often rapidly

progressive and the ouﬂook is not good, Tlm inctdence of

chronic pul, is becomes gradually less towards

middle age but there is still & consxdcrnble mortallty amongst
those who have acquired the infection as young adults.

Sex.-~On the whole males are more commonly affected, but
females predominate in the young adult group. This appears
to be partly due to the strain of puberty and of pregnancy, both
of which are considerable. Curiously enough the symptoms are
often much improved during pregnancy, but they tend to
return in an exaggerated form shortly after the child is born.
In many cases the first symptoms of rapid consumption develop
during lactation.

Environment.—The social status of the patient exercizes a

def infl upon the devel of the disease,
and upon mz gnosis. Over ding, insufficient food, poor
ventilation, Iong hours of work, tu'mg journeys, and mental
stress, whick is very likely to be the result of financial worry,
aro each important, Excessive physical exercise is o contribu-
tory factor.

Oceupation.—Apart from overcrowding and bad conditions
of work, occupation is chiefly important co far as sihcosis is
concerned, Those whose oceupation exposes them to silica
dust are likely subjects for phthisis. The relationship between
the two conditions is discussed in a later section.

Associated diseases.—A qmcsccnt rocus is spe to be activated
by acute infecti notably whooping-cough, measles, influ-
enza, and typhoid fever. Pneumonia docs not appear to
yredispose towards tuberculosis,

In certain chronic wasting diseascs, notably diabetes,
cirrhosis of the liver, and chironic nepliritis, tubercle is & common
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compllea.tmn. Alcohol tends to lower resistance and the
alecholic sx.xbject who contracts the disease rarely does well,
Tube_rculosm is not uncommon among patients in mental
hospitals.

In congenital heart disease the lungs are often small and
;Joorl}f developed and form a suitable soil for the spread of the
infection. .

It is' stated that phthisis is unlikely to occur in those whe
have fmtl‘:tl stenosis, gout, or tuberculosis of the bones, glands,
or joints. In this connection, however, it is necessary to
quote Louis’ law, which asserts that any tuberculous lesion
in the body, oceurring after puberty, is likely to be associated
with pulmonary tuberculosis. '

The guestion of tubereulosis following injury to the chest
has to be considered in view of its possible legal consequences.
Injury cannot cause tuberculosis, but it might easily activate o
quiescent foous or aggravate an unrecognized pateh of active
disease. It must be remembered that the injury may draw at-
tention to disease unsuspected but already active, and so it may
sometimes prove actually to be to the advantago of the patient.

Allergy in tuberculosis.—It has been suggested that many
of the phenomena of pulmenary tuberculosis are due to hyper-
sensitiveness of the tissues to the proteins of tho tubercle
bacillus. This view has been expressed in particular with regard
to the formation of cavities and,the phenomena of epituber-,
culosis. It in established that the occurrence of the primary

plex is signalized by the develoy t of cutancous hyper-
sensitivity, and this fact is of great importance in the early
detection of the infection in children.

The Mantouz fest is the most reliable index of the develop-
ment of the sensitive state. The complete test should always be
carried out before it is assumed that the result is negative. An
injection of 0-01 mgm. of Old Tuberculin is given intradermally
and the reaction is noted in 48 hours. A positive result is shown
by central swelling with surrounding erythema. If no reaction
is found an injection of 0-1 mgm. is given and the result i3 read
after the same interval. A cortain number of cases negative to
the previous tes will now be found to be positive. The negative
reactors are given o final injection of 1-0 mgm. of Tuber‘cuh‘n.
Those who show 1o resp may be ded as P
negative,
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Recently & * patch test *” has been used in order to overcome
the need for injections, A small piece of gauzo impregnated
with Tuberculin is applied to the skin and fixed with adhesive.
Tke results aro only moderately satisfactory and are not to be

pared for reliability with those obtained by intrad
injection.,

The part played by allergy in determining the response of
the lung to infection is not known, although much speculation
has been advanced upon the subject. There is a tendency to
regard allergy and immumity to tuberculosis as being closely
linked phenomena but this is probably a mistake. Indeed it
has been stated that there is no evidence to support the view
that hypersendtiveness 13 necessary for the operation of
immunity in any infection. The Mantoux test, therefore, is not
an index of immunity or otherwise and it should not be so
interpreted. It is simply an indication of infection and its chief
value is in detecting recent infection.

B.C.G. Vaccine

The Bacillas Calmette-Guerin (* B.C.G.") is o tubercle
bacillus of attenuated virulence which has been used as a living
vaccine in order to prduce mmmunity to tubereulusis,  Origin-
ally developed in Prance, thus vaceine has recently been
employed on a largo geale in Norway and Sweden, and excellent
results ave reported.  The vacewe must be froshly prepared
and tho best method of administration s by the * multiple
puncture ** technique; the vaccine is spread on the skin and
a number of needle punetures is made through the emulsion,
A reries of small papules develops and these gradually fade,
Jeaving little or no mark behind them.

8o far as this country is concerned, there has been very
little wo mado of B.C.G. vaccine titherto, although it is hhely
that supplies will bo available in the near future,

The value of B.CG. ia that it permits the immuwmzation
of groups of susceptiblo individuals who aro likely to he exposed
to infection. The vaceine must only be given to thoswe who
have not been already infected, those whose Mantoux test is
negative, and it is hkely to bo applied chiefly in the case of
children who have been living in contact with a caso of open
tuberculosts, nurses about to take up duty in sanatoria and
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in certain general hospitals, medical students, and entrants to
the Services.
The vole bacillus (p. 83), may also prove valuable as an
ing agent. Preli 'y results suggest that a vaccine
made from this organism is at least as effective as B.C.G. in
this respect, and it may prove that a vole bacillus vaccine is
free from some of the disadvantages of B.C.G. Much further
study of both vaccines will be necessary before any final
conclusion can be drasm.




CHAPTER 27
PULMOKARY TURERCULOSIS (confinmued)

CrixicaL pulmonary tuberculosis may present iteelf in a great
variety of ways and the following classification may prove
helpful in indicating the chief changes which are likely to be
encountered :—

TUBERCULOSIS OF THE LUN0s AND PLEURA

1. The Primary Lesion,

(8) Ghon's focus.
(b} * Epitubecculosis.”
2, Acute Pulmonary Tuberculosis.
{a) Bronchopneumonia (bronchogenic).
(b) Miliary tuberculosis (hnemntogenous)

3. Chronic Pulmonary Tuberculosis.

{a) Post-primary lesion (Assmann's focus).
(b} Cascation ( infiltration ).
(e) Cavitation,
(d) Fibrosis.
(e) Calcification.
4. The Pleura.

(2} Dry pleurisy

Acute fibrinous.

Chronic adhesive.
(b) Pleurisy with effusion.

Fluid clenr or Llood-stained, empyema.

(¢) Pncumothorax, with or without effusion,

B. Tuberculosis of the Mediastinal Glands.

The primary infection.—The careful etudies of Opic have
shown that the prunary infection is pulmonary and not intestinal
in most cascs. In densely populated districts few children
escape, but in rural areas the incidence is less. The great
increase in tho use of diagnostic radiology has revealed the

- existence of a considerable number of primary complexes in
adolescents and young adults.  Most of them are symptomless
and heal spontancously, so that they cannot be identified by
clinical means alone.

The cacentinl feature of tho primary complex is the Ghon’s
Jocus. This is & symptomless lesion and is therefore unlikely
to be detected in ita active phase unless it ia epecially sought.

3 r
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chest, .the l.xeart is not disp.laced, the pereussion note is moder-
ately impaired, and there is bronchial breathing. There may
be no added sPunds at first, but later, as the lung tissue breaks
flown, metallie .mles are heard. Cavitation may result in
mter}se (amphunc.) breathing. These signs are not pathogno-
monic and ﬂ.\e _djagnosis hinges entirely on the discovery of
tubercle bacilli in the sputum. A very suggestive sign is the
failure of the temperature to respond to chemotherapy ; &
persistent pyrexia of more than ten days should always Jead to
the suspicion of a tuberculous infection,

1t is occasionally impracticablo to have an X-ray taken,
but this must be done whenever possible in order to define the
extent of the disease (fig, 37).

The general management of the acute stage is similar to that
of pneumonia. Complete rest, careful nursing, proper ventila-
tion at an even temperature of 60° F., and plenty of fluid.
Symptomatic dicinal treat. consists of to
relieve the cough, by means of a linctus, and to relieve pain, by
means of local applications of heat or counter-irritants, The
recognition of the condition as tuberculous implies that the
prognosis is grave, and therefore additional methods should be
considered at once. It is unwise to give gold during the acute
stages as a rule. In suitable cases, when the disease is confined
to one lung, & pneumothorax may be induced. Although this
condition has a high mortality ‘the disease may become less
active in the course of time, and this process is materially
assisted if a satisfactory p thoraX can be obtail 2
the patient approaches convalescence the clinical picture merges

bereulosi

into that of chronic pul 'y and can
be carried on along the lines laid down for the management of

the chronic stage. .
Miliary tuberculosis—This occurs chiefly in children and in

young adults. It is o rare complication of phthisis, It results
from the entrance of organisms into the blood stream, usually
from a hilar gland.

Acute miliary tuberculosis of the lungs results from the
rupture of a caseous gland into a branch of the pulmonary
artery or into one of the systemic veins. The clinical appearance
is that of a severe infection, with high fever, tachyeardia, dry
cough, and dyspnoea which is out of proportion to the signs in the
lungs. On physical qxumins.tion there is little to be found
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exeept evidence of acute emphysema and occasional metallie
rales. The dmgnoﬁm n usually made on the X-ray, which
presents a cb stic torm " app (fig. 38).
‘Therois little sputum, but the bacilli are occasionally tliscovered
in this,in the stomach washings, or in the facces. This condition
i almost invariably fatal in a few weeks and there is no treat-
ment.

Chronic miliary tuberculosis of the lungs may occur when the
infection is not massive and the resistance is exceptionally good.
"This rare type may run a much more prolonged course and recovery
janot unhnown , thelesons may calcify or they may even disappear.
Generalized miliary tuberculosis oceurs when tho gland ruptures
into o pulmonary vein, with dissemination throughout the body.
Tn the typhoidal form the clinical picture is that of a general infection,
with alxlominal symptoms. The X-ray usually shows evidence of
tuberele in the Jungs  Dingnosis is difficult and it reats largely upon
exclusion of the other canses of pyrexia. A in typhoid fever, there
is often n lencopenin. Tuberculous meningitis is a common condition
in children betwecn the ages of 2 and b years ‘Theto aro intracranial
symptoms and signs, and the diagnosis can be made by lumbar
puncture. It i+ almont invariably fatal On post
tion miliary tubercles are found scattered lhrouglmul the lungs as
well as in other parts of the body.

Chronic Pulmonary Tuberculosis

The mortality from pulmonary tuberculosis has been deelin-
ing steadily for tho last hundred years, and this is only in part
due to improvement in public health control and increased
efficiency in treatment. The eatliet the patient comes under
observation the better the chance of ultimate recovery with
proper treatment, and it is therefore most important that the
diagnosis should be made at the earliest possible moment. It
must be conceded that a radiological lesion may be demon-
strable for wecks, months, or even for years, before symptoms
mahe their appearance. In fact, X-ray and post-mortem evi-
dence both point conclusively to the fact that many apparently
normal individuals have suffered quite severs tuberculous
infeetion and have even overcome it. without ever havin,
expenienced any symptoms of respiratory disorder. Yet it is
also true that the eymptoms of early tuberculosis are either
disregarded or misinterpreted in many caces, and this often
Liappens beeause the earliest sy mptoms are apt to be those of
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to.xa.enfia (p. 22}, and these often do-not point directly to an
origin in tl¥e lungs. -Physical signs are rarely present when the
lesion is minimal, and thercfore an X—n’zy must always be taken
when theré is even o remole possibilily that tuberculosis may be
present.

The-post-primary lesion.—This results when an individual,
.who has been previously sensitized in childhood, sustains o re-
Enfection, usually in early adult life. It is the earliest event
in chronic pulmonary tuberculosis. The lesion consists of a
spherical area of consolidation 1 or 2 ems. in diameter, situated .
in an upper lobe an inch or two below the apex, more commonly
on the right side. There may be symptoms of mild toxaemia
(vide infra) or, rarely, symptoms of the local lesion, such as a
small haemoptysis, Physical signs are indefinite, but crepita-
tions may be heard. The lesion can be identified on the X-ray
film, in which it appears as an dssmann’s focus (fig. 36), a cir-
cular opacity of medium density, usually behind or below the
clavicle ; the hilar glands are not enlarged, This lesion may
be completely absorbed in the course of a few months, it may
shrink and be replaced by a fibrous scar, or it may break down
and discharge its contents tnto @ bronckus, forming a cavily. Itis
this tendency to cavitation which is the characteristic feature
of the disease.

\\\ Symptoms vesult partly from toxaemia and partly from the local
dig

ease in the lung. The tubercle bacillus produces a toxin
«vhich acts on all the tissues of the body, causing widespread
yaso-dilatation and also, to some extent, affecting the nervous
and muscular tissues. Although the symptoms and signs of
toxaemia and of the local lesion are usually present together,
they vaty greatly in their respective proportions. Thuns there
, may be & fobrile illness, with malaise and loss of weight, and
yet there may be no cough nor sputum, or, on the other hand,
there may bo cough, with copious purulent sputum and
haemoptysis, yet little fever, and the patient may feel compara-
tively well. Anund ding of this combination of toxic and
local respiratory effects is necessary in order to ccmpx.ehend the
yery varying guises in which pulmonary tuberculosis may be

i

errcountered. L . .
‘ozgemic sy :ﬁ' © o, 7. with the
symjgtoms of aff ¥ +  The patient may
! fatigue, worse 8t

compliin of phy

hd N
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the end of tho day. There is lack of muscle tone and sometimes
anaemia, The mental attitude of the patient varies and, in the
early stages, thero may be considerable depression, but later,
and particularly in the terminal stages, tho mental outlook often
becomes cheerful and optimistic {spes phthisica), Night sweats
are comparatively common and are suggestive of tuberculosis,
although they may occur with other infections and with
Iymphadenoma. Dyspnoca may be an carly symptom, the
cause of which is complex, but to zome extent it is probably
due to toxaemia depressing the myocardial function. Dyspepsia
may be the first and, for a considerable time, the only symptom of
phthisis. In the carly stages it is usually of the hyperacid type
and may suggest a diagnosis of gastric ulcer, or of some other
digestive disorder. A patient who has unexplained dyspepsia
of this typo should be examined from the point of view of a
possible chest lesion. In the later stajzes, with marked toxaemia
and wasting, the dy<pepsia changes to the hypoacid type, with
loss of appelite, nausea, and, at times, diarrhoea.

Loss of weight is an important early symptom, It may oceur
in patients who<o appetite is still good and it is therefore not
wholly duo to digestive disturbance. The rapid increase in
weight which often occurs when the patient is put to rest
indicates that loss of weight results chiefly from toxaemia.

Amenorrhoca is a not uncommen early symptom of tuber-
culosis in young women. Tt does not usuatly occur alone, but
tubercle should always be considered when there is no obvious
explanation in the pelvio organs,

Finally, the toxaemia of tubereulosia is ono of the commonest
cauacs of obscure pyrexia. The temperature may bo sufficient to
draw attention to itself or it may be so slight as only to bo
noticed oz a result of routine observation. It is generally
agreed that, provided that no liquid has been taken for at least
half an hour before the abservation is made, the mouth tempera-
ture is the most reliable. The rectal temperature is a little
higher but it is strictly parallel to the mouth temperature and
there ia therefore nothing to be gaincd by reetal observations.
Normally the variation between the morning and evening
temperatures should not be more than 1° F,, and an carly
finding in sctive tubereulosis is an increase in this daily varia-
tion, The most likely time to find the temperature raiwed is
about 6 r.3f., and a reading shiould always be taken at this time.
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Physical exertion may couse an nppreciu\:le riso of temperaturc
but this should have fallen to normal after resting for half an
hour. It is probable that the temperature of uncomplicated
tuberculous infection maintains & steady raised level, and this
may be seen in the gencmlizcd miliary form. In chronic
puimonary guberculosis the pieture is complicated Yy the effects
of the secondsry jnfection which is almost jnvariably present,
and therefore & swinging temperature, which is higher in the
evening, i8 most commonly seen- In rare cases there is an
inverse type of temperature curve, the pyresis oceurring in the
morning, and it is snid that this type indicates & bad prognosis.
Oceasionally & Pel-Ebstein gyndrome may be present. The
temperature chart is an excellent guide to progress and, com-
bined with the weight record, it forms the basis of our atternpt
o assess the progncsi&

There is usually tuchyc'ardia\, the pulse being rather soft and
This results from the action of the toxin

easily comprcssed.
on the myccm‘dinm and on the blood vessels. A persistenﬂy
i son, and o fall

raised resting pulse rate indicates & very active lesion,
tonormalis gatisfactory evidence of diminution in the toxaemis.
Local symplnms.-—'l‘hesc are tho common symptoms of any
respiratory infection-

‘Cough and sputum a18 the earliest symptoms: and perhaps
the most neglected. In the early infiltrative stage there may
be only 2 mornin| cough with 2 little mucoid

O]

4, the sputum becomes frankly purulent.
Any patient who has @ cough for more than three weess sohich does
not resprmd to reatment, should have the spulum examined o
1 the lesion advances tho cough becomes
t of the jrritation of secretion

stagnating in the bronchi.
Jironic cascs bronchitis and emphysem® eventually

with the result that there is & ypicnl ‘bronchial conghs

“The severity of the cough i3 not a measure
of the activity of the tuberculosis: In advanced £ascs with
i son, cough M8Y bo jncessant an

ted with cough which i3

and may be pain ul. .
and attncks of bronchitis may lead

husky and unprof uctive, i
Rccurrcnt chills, colds,
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to cough which appears innocent in itself and yet is due to
tuberculosis, and every patient with persistent bronchial
eatarrh should have the lungs properly investigated,

Eventually cough becomes a habit in many ca<es. The
habit factor can be recognized by the excessive effort involved,
which is quite disproportionate to the amount of sputum
expelled. This typo of cough can be voluntarily controlled by
the patient.

The sputum in early cases is clear and mucoid. WVhen there
is cavitation it is purulent, and this is the type most commonly
scen. The quantity varies from one or two drachms to many
ounces. It must be remembered that in children, and in some
adults, the sputum may be swallowed either accidentally or
deliberately. Cough without apparent sputum does not exclude
the possibility of lung disease, and in ruch cases the stomach
contents or facces should be examined for tubercle bacilli,

Hﬂemaplysla may oceur in the early stages of the disease
a§ an swhich i3 i 1 by the patient.
On the other hand, there may be a more profuse haemorrhage
when & vessel has been eroded.  An early profuse haemoptysis
may be fortunate for the patient as it may draw attention to an
early lesion. In the later stages of the disease there may be
cven more profuse, and possibly fatal, haemoptysis from the
Tupture of an aneurysm in & cavity. This is the only dangerous
type of haemoptyeis in pulmonary tuberculosis for 1t may prove
to be uncontrollable.

Dyspnoea is o frequent complaint, and it may be due to a
varicty of caunses,  When it comes on suddenly 1t may result
{from a spontancous pneumothorax, or from rapid accumulation
of fluid in tho pleura, When it comes on gradually it is moro
likely to be due to progressive fibrosis and destruction of the
lung tissue. In addition tho toxie effcct on the heart musclo,
the anacmia, and the general asthenia all play a contributory
part in producing dyspnoca. Sometimes dyzpnoea is spas-
modic ; it may oceur at night accompanied by wheeze, and the
clinical condition rimulates spnemaodic asthma, Every patient
with ** asthma ” should be investigated to excludo this possi-
bility.

Pain is a common symptom which may be due either ta
musclo apasnt, as & result of constant coughmg‘ or to pleurisy.
When it is remembered how common it is to find pleural
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Physical exertion may cause an nppreciuble riso of temperature
put this should have fallen to normal after yesting for half an
hour, 1t 8 probable that the temperature of uncomplicated
tuberculous infection maintains & steady raised Jevel, and this
may be secn in the genem\ized miliary form. In chronic
puimonary tuberculosis the picture 18 complicated by the effects
of the sccondary infection which is almost jnvariably present,
and therefore 2 swinging temperature, which is higher in the
evening, 18 most commonly seen. In rare 0ases there is an
inverse type of temperature curve, the pyrexis ocourring in the
morning, and it is said that this type indicates & bad prognosis.

temperature chart is an excellent guide to progress and, com-

easily compressed. This results from the action of the toxin
on the myocardinm and on the blood vessels: A persistcntly
raised resting pulse rate indicates a very active lesion, and a fall
tonormalis satisfactory evidence of diminution intho toxacmia.

Local symyloms.——'l‘hese are the common symptoms of any
respiratory infection.

Cough and gputunt 816 the carliest symptoms, and perhaps
glected. In the carly infiltrative stage there may

the most 1€
be only & mornin: cough with & little mucoid oF mucopurulent
tus and becores

4
sputum, put, when the lesion opens into & bron¢
secondarily infected, the sputum ‘becomes frankly purulcnt.
Any patient who kas@ cough for more than three weeka, which does
not respond 10 treatment, should have the spulum examined oM
i < the lesion advances the cough pecomes
as o result of the jrritation of secretion

chi
Tn very chronio casts pronchitis and emphysemd eventually
i ¢ that there isa typicsl pronchial coughy
ter. 8¢ i
ivity of the uberculosis. In advanced ¢ascs,
gross jnfection, cough mey pe incessant and

m e
Tuberculous Jaryngitis 18 associated with cough which is

rusky 8od \mpmductive, and may be painfal. .
Recurrent chills, colds, and attacks of pronchitis may lead
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tuberculosis is often followed by effusion which may become
purulent.

P{gum_l effusion may oceur as an initial event or as a

3 lon of established pul y disease. Tuberculous ~
empyema is comparatively rare. The pleural complications are
more fully considered in the section on diseases of the pleura.

Tuberculous laryngitis is not uncommon. There are not
always symptoms, and therefore a routine Jaryngoscopy should
form part of the physical examination of the patient.

’1'\_1berculous lesions are comparatively uncommon in the

of the respi 'y tract. “Occasionally an uleer may
form on the lip or tongue as a result of dircet contact with
infected sputum. This condition only oceurs in patients who
are rapidly losing ground. The tonsil is not very commonly
affected. A persistent discharge from the ear, with indolent
granulations on the drum, is sometimes seen ; bacilli may be
found in the discharge. The prognosis is not ily bad.
*  Alimentary—1It is inevitable that, with open pulmonary
tuberculosis, bacilli will be swallowed in iderabl )
and it is not surprising that intestinal tuberculosis is a frequent
complication. The lesions are most commonly situated in the
terminal part of the ileum, the caecum, and the ascending colon’
The lymphoid follicles and Peyer’s patches are congested and
swollen at first, and later neerosis occurs, with ulceration, The
uleers are situated in the transverse axis of the bowel, they are
deep and undermined, and may extend down to the peritoneum.
On the peritoneal surface of the bowel tubercles and dilated
lymphatics are seen.

The symptoms of intestinal tuberculosis are very diverse.
There may be little or no abdominal discomfort with advanced
disease, and, conversely, there may be symptoms which point
plainly to the intestinal tract in cases in which at post-mortem
there are no demonstrable lesions in any part of the bowel.
Most commonly, in the early stages, there are slight digestive
disturbances. Discomfort after meals, a feeling of fullness,

jonal diarrh and constipation, are very common and
maybesoslight that their significance is overlooked. Commfmly
the patient feels unwell, as may be shown by an unexplained
nervousness as to his condition, the weight falls, and ther.e may
be some pyrexia. A fairly characteristic feature is o tendency

to remissions.
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T.here may be considerable impairment of the appetite and
distressing flatulence at times.

AThe temperature is very variable. In the majority of cases
Whl?h prove fatal there is a high temperature which is usually
remittent, but the patient may sometimes be afebrile through-
out the whole course of the disease, Tt is necessary to consider

the possibility of an abdominal lication when the tempi
ture remains raised while the pulmonary signs appéar to indicate
quiescence.

. In Tare cases there may be a typhoidal picture, and the
diagnosis may depend upon the serological reactions.

Haemorrhage of any gross degree is rare. It may occur
either from the small or from the large bowel, and fatal cases
have been known. As a rule, however, the intermittent passage
of small quantities of blood is all that occurs.

The weight falls rapidly in most cases and an unexplained
drap in weight has much the same diagnostic significance as
unexplained pyrexia. .

It must be remembered that many of the foregoing symp-
toms may be present without any demonstrable disease in the
bowel. The symptoms are then thought to be toxic in origin
and they undoubtedly result from a functional disturbance of
the bowel mechanism, The existence of this type of symptom
makes exact clinical diagnosis extremely difficuls. )

Physical examination is, a3 a rule, negative, and, beyond &
localized tenderness in those cases in which the peritoneum is
involved, there may be nothing to be felt. Glandular enlarge-
ment and the hypertrophic type of disease may cause palpable
masses. Rigidity is very suggestive of perforation and local
peritonitis. In most cases the diagnosis must depend upon a

ideration of the 7 a suspicion of the p of
tubercle, and the results of special investigations.

The investigations are not vety helpful. Tubercle bacilli can be
found in the facces in the absence of ulceration. X-ray examinations
are of more value, for it is often possible to demonstrate localized
areas of spasm in the region of the ulcers. When the colon s involved
there may be a spastic filling defect which is usually permanent and
suggests an organic alteration in the wall of the bowel. Adhesions,
as well 28 chronie tuberenlous ulcers, also may produce & permanent
alteration in the outline of the normal barium shadow, * Intestinal
hurry ” is associated with active ulceration in the small bowel in
soms cases, but in atonic types of the disease and in early obstruction
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the two cc itions may b‘e Tinjeall ‘indistinguishable. 'The sputum

(e) Chronic infection.—Acti cosis and ix
may present identical clinical appearances, but the sputum will be
negative for tubercle and will almost certainly show the presence of
the causal organism if properly examined.

(d) Fibrosis of the lung.—Fibrosis of the lung should always be
regarded with suspicion, 4 history of some possible causs of the
fibrosis may assist in the diagnosis, but it is not uncommon for
tubercle to complicate some more innocent condition.

(o) Bronchiectasis may give rise to considerable diffioulty, for it
may precede or follow tuberculosis. Lipiodol will demonstrate the
dilatation, but the sputum examination is necessary in crder to
?onﬁtm or exclude tubercle. 'This is particularly important becauso *
In some cases, especially of congenital cystic bronchicctasis, the
lesion may be situated in an upper lobe and the physical signs may
be suggestive of tuberculosis ; such patients not uncommonly find
their way to a sanatorium in time, which is bad for them psycho-
logically, and may be risky. A patient who has physical signs
suggestive of tubercle but a persistently negative sputum should
have a bronchogram done (fig, 17). i

(f) Pulmonary syphilis—This is so rare that it is hardly & source
of error.  The Wassermann reaction should always be done in any
patient who has an obscure chest complaint and a persistently
negative sputum.

{g) Bronckial carcinoma.~—Tubercle and growth may coexist, s0
that a positive sputum does not exclude the possibility of a bronchial
carcinoma, and & bronchoscopy should always be done if the symp-
toms and signs are at all suggestive of malignant discase, especially,
if the patient does not respond to treatment.

(h) Haemoptysis of unesplained origin is commonly due to
tuberculosis, but it also occurs in heart disease, especially in mitral
stenoms. A careful examination of the heart, is therefore indicated

is b

when h ay p
{i) The patient who presents a picture of primary pleural eflusion

may have tuberculosis or a growth, Careful examination of the
fluid, including culture and guinea-pig inoculations, nay establisk a
diagnosis of tuberculosis. The fluid ;ay be removed and 2 further
X-ray may demonstrate the lung lesion, or an air replacement may
be done, and a thoracoscopy may then show tubercles or malighant
. nodnles in the pleura.

Prognosis.—It is necessary to be clear abaut the terms
applied to the different stages of tuberoulosis. So often the
term * cure " is used unjustifiably and the patient is Julled into

a false sense of security. )
Active tuberculosis is nsually obvious, but sometimes there
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isa duubt It may be deﬁned as “ & tubereulous lesion which is

dtobe ia, or which can be shown
on serial skiagrams to be altering 7. It does not matter in
which direction X-ray changes occur, for continued improve-
ment is proof that the lesion 1s not yet fully quiescent.

Quiescent fubereulosis is the term applied when there is no
evidence of tozaemia and the X-ray changes are stationary.
Relapse is still possible if the patient is careless or unfortunate.

Arrested tuberculosis should indicate that the lesion is
soundly healed. There is mno sharp distinetion between
quiescence and arrest and, in practice, the disease is presumed
to be arrested when it is known to have been quiescent for two
years or more. It has been well said that it is unwise ever
to give & dogmatic prognosis in pulmonary tuberculosis. Un-
fortunately the patient and relatives are often, quite rightly
from their pomnt of view, insistent that an attempt should be
made to forecast the probable duration and result of the illness,
and therefore the evidence on which the prognosis is based
must be considered.

The whole outcome depends upon the balance between the
resistance of the patient and the virulence of the organism ;
this latter factor is dufficult or impossible to assess and therefore
the former factor must receive chief consideration upon the
following lines :—

{a) The general appearance of the patient.—The patient who
“looks the part ”, clear-skinned, rufus, or fair and blue-eyed, of
delicate build, and with a phthisical type of chest, is one who 13 not.
Iikely to put up a good fight.

(b) The age and sex.—These are of some importance, for 1t is
found thet adolescents and young adults, especially females, have a
relatively low and there is a 1y increased
between the ages of 15 and 25 years

(¢) In particular, certan races, Highlanders, Irish, and those
from sparsely populated rural districts, are known to have a deficient
resistance to the infection.

(d) The previous hstory of the patient, and his known ability to
resist other infections, must be taken into consideration although it
is not of primary importance, and the family history is sometimes of
value if 1t 13 clearly established that other members of 2 family have
proved unable to overcome the disease.

(e) Far more important is the environment of the patient. Those
who can afford to spend time and, to & less extent, money wil
obviously stand a better chance of becoming quiescent, whereas

'y
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those who, for family or financial reasons, have to return to work
before they are really fit are likely soon to break down.

In ing the infl of envi upon prognosis it is
desirable to remember not only the home conditions and theé condi-
tions in which the patient will have to work, but also the amount of
travelling which will have to be done, for this is the factor which
frequently tends to produce physical and nervous exhaustion and
thus lowers vitality.

(f) The extent of the disease must, be taken into account. Certein
clagsifications have been made with a view to assisting in the deter-
mination of the prognosis, Most of these are based upon the extent
of the disease at the time of observation. Perhaps the best known
is the Turban-Gerhardt classification, which is as follows :—

Stage 1. Apical lesion only ; physical signs not below the 2nd rib.

Stage 2. Physical signs, if unilateral, not below the 4th rib; if
bilateral, not below 2nd ribs ;- no cavity formation.

Stage 3. Includes all cases with more extensive disease.

The Ministry of Health has adopted the following classification
for use in the annual returns :—

Class A. Tuberele bacitli not found.
Class B. Tubercle bacilli present.

These are each subdivided into three groups :—

Group 1. Slight constitutional disturbance and few signs or
radiological changes. .
Group 2. Cases which are not included in groups 1 or 3.
Group 3. Profound aystemic disturbance or constitutjonal
deterioration, and pronounced impairment of func-
tion.
‘The Scheme may he tabulated as follows :—

TUBERCULOSIS
!

l L
R = respiratory (N.R. =non-respiratory)
|

I |

Ay A A, B BB . .

A coraplicated pleural effusion for which no other causo can

be foﬁx:inshmsd be zeé’nrded a8 tubercolous and the case placed in
group I of class A or B according to the bacteriological report on

id. o

the)g:;ct classifications are not, in fact, very he]p‘]‘ul, because it is
natural to expect that, the more extensive th.e d)s'ease, !he worse
the prognosis. Yet the resistance of the patient is so important
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CRAPTER 28
PULMONARY' TUBERCULOSIS (continued)

Treatment

THERE _is ne curative treatment for phthisis. The best that we
can d.o is to Place the patient in the most suvitable surroundings
for his own immunity processes to develop. Rest, good food,
fresh air are all of material assistance in attaining this end,
and the education of the patient to live a restricted life within
the limits of his capacity is of supreme importance.

Treatment may be considered in three stages.

1. The initial stage.—The chief indication at this stage is
rest, both physical and mental. The duration varies in different
cases. The following stages of rest, laid down by Wingfield,
form & sound basis.

(i} No physical nor mental exertion of any kind. Very
careful nursing.

{ii) The patient is allowed to talk and to feed himself.

(iii} Recumbency, with short periods of semi-recumbency.
The patient is allowed to wash and feed himself.

(iv) The amount of time during which the patient is allowed
to sit up in bed is gradually increased.

(v) The patient is allotved out of bed, at first for half an
hour and later for increasing periods, in a chair.

(vi) The patient is allowed to walk for a short distance in
the room.

(vii) The patient is alowed to wash out of bed, to bath, and
the amount of walking is increased.

Freshly diagnosed cases should have a minimum period of
two months in bed. At this stage of treatment relapses are
very common if the patient is allowed to make unduly rapid
progress. The patientwith early disease and slight fever should
usually start at stage ifi, and his progress should be carefully
watched for a week or ten days. Should the condition be
satisfactory the scale may be gradually ascended. .

The early case without fever may start at stageivorv, being

carefully watched.
236
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co-ordinating his rest and exercise, and bringing them to the
most suitable pitch, within the limits of his capasity, so that he
may returnto his occupation and lead a useful, thoughrestricted,
l_xfe. In ?ther words, @ most important function of the sanatorium
is edncation of the patient. In addition, his general resistance is
built up by suitable hygienic measures, sun, fresh air, good
food. The patient is taught to take care of himself and to
»:void the risk of infecting others. In addition to this the varions
lines of special treatment are carried out in the sanatorfum,

The principle of graduated exercise is carried on in exaotly
the same way as in the initial stage. The patient is at first
allowed to walk increasing distances, starting with quarter of
a mile and increasing to three miles or more, at first on the flat,
and Jater up hill. The temperature is taken after halfan hour of
rest ; any increase indicates that the patient is doing too much.
Still later outdoor work is undertaken, usually in a garden,
starting at first with light tasks and gradually increasing until
the patient is able to undertake moderate physical work with-
out reaction.

The criterion by which progress is judged, and which
determines whether the patient is fit to increase his activities,
is the absence of toxaemia. The temperalum, the pulse, and
the weight are of greatest importance, and the symptoms of
local disease, cough, and sputum are less significant, Increpse
in physical exercise i Ieads to transient ptysi
which is not necessarily a symptom of inereased activity of the
disease. Physical examination of the chest is perhaps less
helpful than any other method of assessment of progress, for
spread of the disease shows itself sooner by toxic symptonis than
by change in the physical signs,

The theory on which gradual increase of exercise is based is
that exertion leads to some degree of auto-inoculation with
tuberculin, and that this process, so long as it is not allowed
to get out of hand, reacts beneficially upon the patient, The
theory is probably quite sound. It follows that very.cnreful
temperature records must always be kept of patients while they
are under treatment.

The type of ssnatorium to be selected depends upon many
factors, of which the chief are the financial position of the

his individual preference, So long as the sana-
un and fresh aic

patient and X
torium is so situated that the maximum of ®
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t“berfﬂe, it is necessary to be very cautious in the application
02? this _‘hempy to cases of phthisis. Direct sunlight and ultra-
violet light are very apt to provoke haemoptysis. This applies
not only _'10 cases of active tubercle but also to latent lesions.
Sun-bathing in general is therefore unwise, unless it is certain
ﬂ}ﬂt the lungs are healthy, and the indiscriminate use of ultra-
violet rays as a tonic should be condemned,
b T}:ere is no .doubt that sunshine and ultra-violet Jight are
oth 1in certain cir t: , but every care should
be ‘t?,ken to exclude the presence of even minute tuberculous
.f'ocl in the lung before any, individual is encouraged to indulge
in this type of ray therapy.

The further treatment of pulmonary tuberculosis may be
divided into the following groups :—

1. Attempts to build up resistance of the patient by medi-
cinal means. .

2. Attempts to destroy the tubercle bacillus.

3. Special measures to secure rest of the affected lung.

4. Treatment designed to relieve symptoms and to prevent
complications.

Medicinal treatment has proved most disappointing. It is
customary to give cod liver oil, with or without malt extract,
and the universal use of this substance can be taken to mean
that it has & beneficial action, although the effect is by no means
pr d. Fat undoubtedly improves nutrition and helps
the patient to put on weight, and the vitamin content probably
has some valne in increasing resistance to infection. Another
drug which has been extensively employed in an attempt to
promote healing is calcium, At first sight it would appear that
this should be good treatment, for the soundest healing which
can be achieved is by calcification of the lesions. There is,
however, ample calcium in the body already, and it is donbtful
whether there is any need for a further supply, Caleium lactate *
given by the mouth is practically useless, and it is only too
probable that celcium salts given intramuseularly or Intra-
venously have very little effect. From time immemorial it has
been customary to give garlic and other oils ; creosote has also
been given. There is no evidence that any of these have any

value.
Since the discovery of the tubercle bacillus repeated attempts

have been made to immunize patients by giving injections of
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son.;etifnes evident. There may bo some ulceration of the throat
which is not serious as 2 rule although, in severe cases, it may
form part of the picture of an agranulocytesis, a condition
which is usually fatal. . '

Streplomycin.—Encomaging results are reported from the
use of this drug, but it is not generally available in this country
at present. In any case, a considerablo time must elapse before
the effect of treatment can bo assessed. It would appear,
however, that the margin of safety is small and that great caro
must be exercised in its administration. .

Collapse Therapy

The great advance of this century in the treatment of chest
disease has been the introduction of collapse therapy. It is,
possible to rest the affected Iung, or a part of the lung, and the
collapse may be made temporary or permanent at will. The
great value of collapse treatment is that it enables cavities to
be closed with speed and certainty. Collapse may, be achieved
by three main methods, by g horaz, by phrenic paralysis,

or by thoracoplasty.
Artificial pnewmothoraz.—TIt is now accepted that temporary

collapse of the lung by this means is of very great benefit in

pr ing healing. The indications are &s follow :—
(2) In cases where there is early infiltration in one lung
which is not ding to routine t by rost.

(b) In cases where there is a cavity which fails to diminish
in size. Recent active cavities may heal of their own accord
and therefore such a dition is not ily an indicati
for pneumothorax although, when there is any doubt, it is
better to collapse the lung early. It must be remembered that,
if pneumothorax is delayed too long, there is a possibility that
adhesions may form. -

(¢) The presence of some complication, such as laryngitis
or enteritis, is an indieation for the induction of a pneumothorax
when the disease is more or less confined to one lung.

(d) A pneumothorax may be induced in order to control &
profuso haemoptysis, In such cases it is necessary to be
absolutely certain from which side the blood is coming.

(e} Bik 1 th is used in the treat-

P
ment of cavities in both lungs.
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scapula, and the mid-axills. The skin is first cleaned and 2
per cent novocaine is injected into the skin and into the patietal
pleura, using rather more than for a simple puncture of the
f:hesﬁ, A preliminary injection of morphia is only necessary
in very nervous patients, .

. The trt?cu and cannula are then connected to tho apparatus
in the ordinary way, and the tube is pushed firmly and slowly
omv.'an:ls through the intercostal space; there is rarcly any need
to incise the skin. With the ordinary type of trocar and
?unnula, which is not provided with a groove, there is no
indication when the pleural space is reached and the estimation :
of the position of the needle becomes a matter of guess-work.
The trocar must be withdrawn almost to the end of the cannula
at intervals, and a negative swing in the manometer shows when
the cannula s in the pleural space. Should the cannula have
penetrated the lung, there is usually.a negative and positive
swing which indicates atmospheric pressure and, should there
be many adhesions, there may be no movement on the mano-
meter at all. Sometimes the cannula injures a blood vessel,
in which case blood will be seen in the small glass window
in the rubber tubing. When the grooved trocar is used the
manometer shows a negative kick as soon as the pleural space
is reached, and the position of the instrument can therefore be
much more readily ascertained. When it is certain that the end
of the cannula is in the pleural space the trocar is withdrawn
and the extent of the negative swing is noted. Air in the
eylinder is free to flow into the chest. The lung, being an elastic
structure, tends to contract and therefore to draw air into the
pleural cavity, and in many cases it is amazing to note how
much air can thus be drawn in by simple suction, When bottles
are being used, it is found that the pressure bottle must be
raised at intervals, as the pressure in the gas bottle tends to
become too low in view of the column of water which has to be
supported, but when the eylinder is being used no adjustment
is necessary except to refill the cylinder when the whole quantity
of air has been withdrawn into the chest. The amount of air
which is allowed to enter at an induction varies according to
the size of the pleural cavity, and the presence and extent of

adhesions, but, on the average, it is found that 400 c.cs. is
a satisfactory quantity. The p should be left slightly

negative.
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The cannula is removed at the end of the operation and a
collodion sealis applied to the puncture. The patient should be
instructed to cough as little as possible for the next few hours
as otherwise there is a risk of surgical emphysema developing.
This is not a very serious event but it means that there is some
loss of air from the pleural cavity.

When the indaction has been satisfs 'y, it is 'y to
give a refill on the first or second day and then to aim at a total
of three refills in the first week, two in the second and one in the
third. The spacing of the refills depends entirely upon the
individual patient.

Tt is not usually desirable to screen the chest or to take
a film until at least 1600 c.cs. of air have been admitted into
the chest, as very lttle change is likely to be seen before
this.

Preumothorax refill.—The technique of a refill is very
simple. Novocaine shonld always be injected, both into the
skin and down to the parietal pleura ; this minimizes the risk
of collapse from pleural shock. It is necessary to see that the
manometer registers a free swing after the needle is inserted,
before any air is introduced, otherwise air may be injected into
the subeutaneous tissue, into the lung, or even into a blood
vessel. Complicati such as air emboli: are very rare if
this precaution is observed although they may still oceur.

The air is allowed to enter at a moderate pressure, usually
about + 20 cms. of water, and the quantity admitted and the
ﬁnal pressures vary in different patients. The process must

be lled b, ing the chest at frequent
mcervals, preferably after each refill. It is only by doing this
that the state of the collapse, changes in the length of the
adhesions, the position of the mediastinum, and the presence of
fluid can be properly observed.

In some cases, without any apparent reason, there may be
febrile reactions after the refills and eventually fluid may form
in the pleura. This effusion is an ordinary exndate and it is
not necessanly detrimental to the patient. In most cases it
is wiser not to remove the flud unless there is so much that
the mediastinum is displaced, When thers is only & moderate
effusion it may be left alone, and it is found that in such cases
the sound Jobe expands and the fluid becomes encysted opposite
the damaged area, thus ensuring collapse of that part of the
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lung for a period of years. This encysted effusion resembles an
oleothorax (fig. 48) in its action, and further refills of air may
become unnecessary. Infection of this fluid, with the formation
of empyema, is rare.

Sometimes air may gain entrance to a radiclo of the pulmon-
ary vein, causing an air embolus which may affect the brain,
and which may be fatal. This accident should rarely occur if
Pprecautions are taken to see that the manometer is swinging
freelAy before any air is allowed to flow into the chest.

n SV e

)s is sy

This usually results from the rupture of adhesions when the
intrapleural pressure is high. There are sudden pain in the chest
and dysg and the diasti is often found to have
shifted, The accident should be susy 1 from the symp

and signs, and confirmation can be obtained on the screen. - It
is not often necessary to adopt special treatment but, when
there is much discomfort, a sufficient quantity of air can be
withdrawn from the chest. Empyema may follow,

In many cases it is found that adhesions are present oven
although the pneumothorax has been induced quite easily
(fig. 50). 'This is only natural when it is remembered that there
is almost invariably an area of pleurisy overlying the lesion,
but it means that the damnaged part of the lung is therefore the
very part which cannot collapse. In order to overcome the
diffieultics which arise from the presence of adhesions, which
would otherwise render a great many pneumothoraces com-
pletely useless, a great deal of attention has been paid to the |
technique of division of adhesions. This is done by endoscopic
methods and the results are now very satisfactory. A thoraco-
scope is inserted through the i 1 space and the adhesi
can bo seen quite clearly. In the method of Jacobaeus two
punct are -y, for one i carries the light
and another carries o cautery. In the thoracoscope devised by
Chandler the complete operation can be carried out through the
one tube, and the discomfort of the patient is therefore mini-
mized. The good results of pneumothorax treatment depend
on successful adhesion cutting in many cases,

Duration of pneumothoraz freatment.~—The interval between
refills varies in di patients. Somo physicians prefer to
give small quantities at fairly frequent intervals, e.g. one week,
wheress others give larger quantities at intervals of two, three,
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or four weeks. The best interval is decided by screening the
patient before the refill.

The lung should be collapsed sufficiently long to allow the
lesion to heal. Duration of treatment should not as a ruls be
less than three years, and it may be as long as five years. When
it is decided to abandon treatment films should be taken at
intervals of a few weeks in order to check the state of the
expanding lung. If there be the slightest suggestion of active
disease the treatment can be resumed. After the lung has
finally oxpanded it becomes firmly adherent to the chest
wall in most cases and, should there be any return of activ-
ity, it will quite likely be impossible to re-induce tho p
thorax.

Tension cavily.—S imes a ful p h fails
to close a cavity and, in fact, the cavily may even appear to
enlarge after the pneumothorax is established. The cause of
this * tension cavity ™ is a partial obstruction of the bronchus
draining the cavity so that a check-valve (p. 163) effect is
produced  When it is certain that a tension cavity is present
the pneumothorax should be abandoned. The best method of
treating a tension cavity is not yet agreed, and several different
opinions are held, but it is not within the scope of this book
to consider them.

Oleothoraz.—This term is used to indicate the replacement of air
by oil in an artificial pneumothorax m cases where, for sny reason,
it is inexpedient to continue giving refills. The advantage is that the
patient is independent of refills, but there are certain disadvantages,
notably that the collapse produced is more or less permanent, and
that eome such accident as rupture of the oleothorax may occur, and
this is an event which is sufficiently common te meke it necessary
0 weigh tho risk carefully before deeiding wpon this form of treat-
‘ment,

The chief indi for is i
pleurisy. A dense sheet of adhesions develops at the base and
tapidly spreads upwards, causing the lung to expand  The replace-
ment of air by oil interposes an effective barrier to the spread of the
adhesions and enables the collapse to be continued. Oleothorax is
also useful 1n patients who have to trave) a great dea), or wbo sre
likely to be going for a long voyage, or to be living in regions where
refills are not readdly obtainable. It may sometimes bo dono in
patiente who are nervous of refills, or when there are repeated and
severe pleural reactions. If kept for suitable cases this 1s & useful
method of treatment.
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Before oleoth is even considered, the pnow must be
well established. The simplest substance to use is sterile olive oil
which must be injected with strict aseptic precautions. It is custom-
ary to‘:ntmfluce from 200 to 400 c.cs. at & time, giving 800 to 1000
[ ther. The intrapleural pressure is registered at the same
time and air is gradually withdrawn as the oil flows in. The process
may need to be repeated once or twice. The cavity should never be
entirely filled with oil as the resulting pressure may cause rupture of
the lung ; it is better to leavo it about half full. The residual air is
gradually absorbed and some expansion of the underlying lung takes
pl:u‘e, 50 that eventually & circumscribed cavity, completely filled
with oil, is left (fig. 48). The curious featuro of oleothorax is that,
when basal pleurisy is present, the oil is gradually pushed up until
it is the upper lobe which is collapsed, and this is fortunate, for it is
usually, this region which is the site of the disease.

‘When this method is used there are comparatively few complica-
tions, slthough accasionally a pleural reaction may cause the
temperature to be elevated for several weeks, Infection as a result
of the introduction of organisms from outside should never oceur
but sometimes, if too much oil has been introduced, the pressure may
he g0 great that the lung may be ruptured and infection may spread

from the Jung.

Phrenic avulsion.—The diaphragm may be paralysed, either
per ly or temp ily, by ion on the phrenic nerve.
A temporary paralysis is usually caused by crushing or cutting
the nerve, whercas a permanent result is likely when two or
1more inches of nerve are avulsed. The indications for phrenio

paralysis aro as follow :—

1. Basal tuberculous cavities often respond well.

2. When there is an apical cavity, with gross surrounding fibrosis
and evidence of tension in the longitudinal plane, presuming that a
preamothorax cannot be obtained. Apical eavities not infrequently
heal, or become smaller, when the inspiratory tension caused by the
descent of the diaphragm is ebolished {figs. 59, 60).

3. In some cases of gross fibrosis with displacement of the
iasti a phrenic paralysis is very uscful in relieving the
tension on the aflected side of the chest. .

4, Sometimes the phrenic nerve is paralysed as a prelininary to
thoracoplasty. It must be remembered that when the diaphragm
is permanently paralysed any subsequent thoracoplasty must be
complete, as a partial operation ont the upper six or seven ribs
merely leaves a function] famz., it 2 lower lobe

iaphragm is out of action.
Whis %’edggphrizn may be paralysed in cases where there is
already & pneumothorax in order still fusther to collapse the Tung.
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Tt must bo remembered that the intrapleural pressure will alter
considerably after the diaphragm has nsen and that large refills
with a high intrapleural pressure, may actually invert the paralysed
muscle. Great care must therefore be taken with the refills.

A porary phrenic paralysis is usually effective for five
or six months. It is commonly done in order to determine
whether the lesion is hikely to respond to this form of treatment
for, if so, a permanent paralysis can then be carried out,
Sometimes it is done merely as a temporary expedient to assist
healing.

Thoracoplasty —This is the best procedure for obtaining

collapse of a h d Iung. The opera-
tion can be carried out in one, two, or three stages, according to
the general condition of the patient. It is usually reserved for
cases with extensive chronic disease, in which a pneumothorax
cannot be induced, or in which it has failed to produce improve-
ment. Although it is a severe operation the mortality has
diminished i a striking manner of recent years and thoraco-
plasty has been responsible for the recovery of a measurs of

-health in a great many cases. It 1s, however, the last resort

in collapse thempy and should only be undertaken after very
careful and after p bservation of the
response of the patient to other forms of treatment (fig. 44).

Suction drainage of cavty.—(Monaldr's method ) Large chronic
cavities are often not responsive to any method of collapse treatment
and, in particular, thoracoplasty may fail to secure closure, The
bronehial drainage of such a cayity is often very bad and continuous
suction is found to be valuable m reducing 1ts size considerably.
It rarely happens um the cavlty enmely dmppears, but at
least the condit 50 imy is Tikely to
succeed,

Steps are first taken to make sure that the overlying pleura is
firmly adherent, or to cause adhesions to form (p. 268), and & thick
rubber tube is inserted through an intercostal space into the cavity.
The tube is then connected to & pump and gentle suction is applied.
This may be kept up until X-rays show that the cavity has ceased to
contract.

Other methods of collapse have been tried without proving very
nseful. Local collapse of a portion of the lung is sometimes achieved
by open operation and filling of the extrapleural space with wax,
fat, or a muscle graft. The chance of sepsis in these operations is
considerable and the benefit to be pained is not worth the risk.
Chronic discase in an upper lobe, with adherent pleura, is sometimes
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treated by “extra-pleural pneumothorax ”. Tn order to produce
this the parietal pleura is stripped from the chest wall and the lung
is collapsed inwards so that an air space is formed between the chest
t\';aelloa:iu’i the two layers of adherent pleura ; refills are then givenin

rdinary way. It is too early as yet to assess the valne of this
procedure.

Pneumoperitoneum.—For many years it had been noticed
'ﬂmt pregnant women with chronic phthisis showed clinical
improvement during the Jast few months of their pregnancy.
This improvement was not maintained, and delivery was often
followed by o rapid spread of the disease within a few weeks.
Eventually it was suspected that this ill-effect of pregnancy is
due to the rapid descent of the diaphragm which follows im- _
mediately on delivery, and it was therefore assumed that the
clinical improvement in the last few months of pregnancy is
the result of the rise in the diaphragm, which has the effect
of restricting the respiratory movements, resting both Jungs to
a limited extent.

The first application of this theoty was the induction of
a peri i diately after delivery, in order to
allow the diaphragm to descend slowly and so avoid sudden
strain on the damaged lungs. It was found that the disease
did not show an exacerbation in many cases when this was
done. The logical corlsequence of the good results reported
from this was the induction of f yperitoneun
in non-pregnant cases. The diaphragm can be raised three
or four inches by repeated injections of air into the peritoneal
cavity and the inspiratory excursion can be diminished accord-
ingly, Pneumoperitoneum finds its main application when
both lungs are involved. It can be combined with a phrenic
crush in the treatment of an apical cavity when the opposite
Tung is di d. P peritoneum is not a 1rh m'm for
a pneumothorax. The actyal management of a pneumoperi-
tonenm is not altogether easy from a technical point of view,
and the refills presemt considerable difficulties as compared
with refills into the pleura. It is decidedly a method for the
expert and it benefits comparatively few cases.

The Treatr of Promis p
A moderate cough, which is productive, needs no

Cough. 1
cin When the cough is out of propottion to the

medicinal treatment.
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sputum produced, especially in the morning, & simple saline draught
may prove to be effective :

Sod. bic. . . . . . 15 grains
Sod, chlor. . . . . . 5 graing
Spt. chlorof. . . . B . 5 minims
Aq. anisi . . . . ad } ounce
Lozenges such as troch, glycyrrhlza/e are valuable :
Ext. glycyrrhizae . . . 3grins
Oléi anisi . . B . . $ minim
Troch. acaciae . . . . 10 grams

An irritating and useless cough may require a stronger sedative
such ag

Syr. codein, phos. . . . . 20 minims
Syr. aurant.” . . . . - 20 minims
Spt. chlorof. . B 2 minims
Glye. . . . . .  2d 60 mimims
or
Tr. opii camph. . . . . 20 minms
Osxymel scillae . . . . 20 mmnims
Syr. tolut. . . . . . 20 mimms -

or, if the cough proves Intractable, the linctus heroin. et terpini
chlor. (B P.C.)

Tt must be remembered that in many cases the cough be-
comes a habit after a time. The patient must be encouraged to
refrain from unnecessary coughing.

It is not necessary to stop most patients from smoking if
they have little cough The chief indications for forbidding
tobacco are associated catarrh, which is a frequent factor in
causing a chronic cough, and laryngitis. There is no doubt that
intractable cough will often vanish within a few days of ceasing
to smoke.

Haemoptysis —Minor degrees of blood-spitting are very
common and their treatment is the routine treatment of

il Severe requires special
treatment. Complete rest is the most effective measure, and
the patient should be permitted to adopt the posture which
gives greatest comfort. There is always a factor of mental
distress and therefore reassurance of the patient and the
avoidance of any appearance of concern are important, especi-
ally as haemoptysis is rarely fatal unless a large vessel has
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breathing and rales. When the fibrosis is i i
3 on th i3~
flagenl:eq:;f theright upper bronchus may cauae‘.‘) nghf: 'S,‘df tba‘ -
0 be heard over the upper lobe, and thi: L 18
suspicion of o exrare pp! his may lead to an erroneous

. The investigations in cases of massive fibrosis are relatively
simple.

f, . The sputum must be examined for tubercle bacilli.

2. An X-ray shows characteristic appearances. The lung fields
are less translucent than normal, the heart and mediastinum are
displaced towards the affected side, and the diaphragm. may be
raised {fig. 14). In addition there may be evidence of the causal

dition, such a3 caleification or cavitati Bronchial dilatati
may not be evident in the plain film and a lipiodol examination is
often desirable in order to determine the presence of bronchiectasis,

3. Should there be any suspicion of hial ok ion a
bronchoscopy must be done.

4. In obscure cases the Wassermann reaction should be per-
formed, ) R

Unilateral pulmonary fibrosis rarely needs treatment, for
the opposite lung undergoes compensatory emphysema whick
is usually suffieient for the patient's needs. The only treatment
which is likely to be necessary is treatment for underlying
tuberculosis or for a complicating bronchiectasis,

(c) Diffuse bilateral fibrosis is common in’ phthisis and it
may follow bronchopneumonia. Another common cause is
pneumoconiosis, which is a fibrosis of the lungs resulting from
the inhalation of dust, and is nearly always an oceupational
disease. An extreme degree of pulmonary fibrosis may follow
inexpert radiotherapy, but with proper technique there is now
little risk of this.

The condition is almost always associated with emphysema
and the main symptom is shortness of breath, As both Jungs are
equally affected there are few physical signs, but the diagnosis
should be suspected when thero is increasing dyspnoca with a
History of one of the causes of diffuse fibrosis, The X-ray shows
diffuse strands of fibrous tissue in both lmgs. In advanced
cases the pulmonary artery and the right side of the heart may
be enlarged.

Treatment is symptomatic only.
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and .ncdule formation are usually present together, but in
varying proportions. The bronchi are thickened and possibly
dilated, there is emphysema and terminal congestion, In
addition, caseation and cavitation occur commonly as & result
of tuberculous infection,

Tlxe‘z symptoms are those of chronic bronchitis and emphy‘-
sema, irritating cough, dyspnoea which is out of proportion to
t!le physical signs in the chest, and sputum which is said some-
times to be gritty. .

. The physical signs vary greatly, but in the main they are
those of chronic bronchitis and emphysema. As the disease is
usually bilateral and symmetrical there is no displacement of
the mediastinum. Physical signs of tuberclo are often masked
by the emphysema. Clubbing of the fingers is common.

The rate of progress of the disease varies directly with the
concentration of silica to which the patient has been exposed.
The adoption of mechanical rock-drills in the anthracite mines
has greatly accelerated the rate of progress of the disease
amongst miners. But average exposure must be continued for
ten years or more before disabling symptoms make their
appearance. Death ocours commonly from tuberculosis, from
! 1 or from and right heart-

failure.
The diagnosis of the advanced case is not as a rule difficult.

Cough and dyspnoea, in a patient whose oceupation brings him
into contact with silica-containing dust, should nlways be
regarded with suspicion. The X-ray changes are described as
(a) reticulation, (b) nodulation, (c) conlescent nodulati

(d) massive shadows, (¢) multiple fluffy shadows (figs. 45, 46).
The lungs are seen to be uniformly affected, with the exception
of the extreme bases. The changes of tuberculosis are often

superimposed.
T t of the established dition is largely p

atic. If the patient can live in a healthy, dust-frec atmosphere
his life may be prolonged for many years. Little can be done -

for the shortness of breath, but the cough can be relieved b.y
The treatment is really that of chronic

a simple sedative.

bronchitis and emphysema. . . .
More important is the question of prophylaxis. Tt is possible

in most cases to avoid dust by wearing suitable masks, by
*damping the dust, or by efficient ventilation gystems.
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Asbestosis.—Ashestos is a fibrous mineral composed of
magnesium silicate. The clinical picture is very similar to that
of silicosis, but there is not such a close relationship to tubercle.
The condition affects those who have worked in contact with
ashestos for a period of two years and over, but the clinical
state may not become apparent for many years after the
oecupation has been abandoned.

The lower lobes are chiefly affected by diffuse fibrosis. The
underlying pleura. xs thickened and ndhemnﬁ There are
concurrent b h y . and b

Asbestosis pursues the same course as silicosis and the
prognosis is always very bad, death occurring from failure of
the right heart.

The diagnosis is made by microseopic examination of the
sputum, which is found to contain typical * asbestos bodies .
These are short and cylindrical, or dumb-bell shaped, and they
are bright golden yellow in colour, They consist of deposits
of asbestos fibre and the colour is due to an iron-containing
pigment, probably derived from haemoglobin. There is no
treatment, apart from that of the bronchitis and emphysema,
and the course 15 progressive and inevitable.

Anthracosis.—The classical description of this disease is that of
4 relatively benign condition in coal miners which is due to the
deposit of carbon particles in the lungs and glands, with the ex-
pectoration of black sputum. It is also sad that health is not
much impaired and that there 18 little tendency to the development
of tuberculosis,

The above description may be applied to a certaun group of cuses,
but many miners, said to be suffering from ‘ anthracosis ”, have
Teen shown to be suffering from early silicosss, often with tuber-
culosis as well. To avaid confusion it has been prnposed that the
term “ dust-reti ” should be for h
From the point of view of compensation it has been suggested that
the phrase * pneumoconiosts of coal workers ** should be used to
cover all fibrotic pulmonary conditions due to dust in workers
engaged in any operation underground m coal mines, in screens
workers at collieries, and coal trimmers at docks,

Certain other occupational affections of the lungs are described.
These givo rise to clinical pictures of varying degrees of severity.
‘The most common are—

Suderosis, which is said to oceur m knife-grinders, and to be due
to the inhalation of metalli¢ particles. Most of these are in reality
cases of silicosis.
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weeks, The patie{lt may be put to bed for a few days, but
further treatment is not necessary. = Should there be evidence
of pulmonary tuberculosis, the copdition should be treated as
such from the start, and it is usually desirable to Leep up the
preumothorax by giving refills of air, converting the condition
into an artificial pneumothorax. Occiu;ionully a bilateral .
pneumothorax occurs. This is, of course, & much more danger-
ous condition and it may be necessary to draw off air from one
or both sides. .o

Cases are on record in which spontaneous pneumothorax has
occurred ot least ten times with complete recovery in each instance,
It follows that the re-expansion of the lung after a simple pneumo-
th does not i bly lead to th ducti pleuraladbesi
In cases of this type trentment may have to be directed to producing
pleural adhesions in order to prevent further attacks. The simplest
method is to inject from 0+5 to 1 c.c, of » 10 per cent solution of
silver nitrate into the pleural cavity while the pnenmothorax is atill
present ; this produces a brisk reaction and dense adhesions are
quickly formed.

Treatment of the valvular type is a matter of urgenoy, as
the patient becomes increasingly short of breath and is acutely
ill, It is necessary to insert a trocar through an intercostal
space into the pleura ; air escapes in & gush, with instant relief
of the symptoms, Unfortunately the air may re-nccumulate
very rapidly, and it is often necessary to leavo the trocar in
position and to attach to it a rubber fube which hangs into &
bowl of water at the bedside ; the excess of air escapes through
the tube and the water effectively seals the pleura from the
atmosphere. When the opening has healed the lung will
gradually re-expand ; otherwise o fatal result is likely.

Pneumothorax which is due to a small perforation which
remains open does not cause urgent symptoms, for the pressure
is atmospherie. The lung will not re-expand and the condition
may persist, if untreated, for months or even for qvefzrs.‘ Pleural
symphysis may be obtained by the intraplenral injection of 10
per cent silver nitrate solution. X . .

Hydrop A binati ol'lfxr and fluid in the
plenral cavity is not uncommon. If the fluid nppears shortly
after a spontaneous pneumothomzy( has ocourred the cause of the

condition is likely to be or sp pr 7
thorax which resnlts from the rupture of a bulla or cyst is

rarcly complicated by fluid, A very common cause of hydn»‘
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pneumothorax is a pleura.l reaction durmg the course of an
artificial p i ma;
be artlﬁcmlly produced by the replanement of fluid by air in
cases of pleural effusion. The only symptom which is character-
istic of this condition is a splash on movement which may be
apprecizble by the patient. The other symptoms may be those
of pneumothorax or of effusion, i.e. shortness of breath, and
perhaps pain, or a feeling of distension in the chest, but there
may be no symptoms apart from the splash,

On physical examination the signs will be those of pneumo-
thorax or of effusion, but there i3 usually a combination.

There is distension and immobility of the aflected side and the
mediastinum is usually displaced away from that side The per-
cussion note varies. As a rule there is resanance over the upper part
of the chest and dullness below, but the proportion between the two
varies according to the relative amount of oir and fluid.

The breath sounds may be entirely absent, or there may be
amphoric breathing and metallic tinkle. The only pathognomonic
sign is succussion splash (p. 50). The diagnosis can be confirmed on
the X-ray, which shows a fluid level (fig. 49).

The of b ll‘ym P ): is the of
the cause. As a rule it is better not to interfere with the fluid,
especially in cases of tuberculosis, unless there are pressiuro
symptoms or unless the mediasti: is i bl )t
In some cases the air becomes absorbed and leaves an encysted
effusion which compresses t).\e lung and thus acts as eﬂect-
ively as an artificial without the for
refills.

Pyopneumothoraxr.—This term is applied to cases in which

there is air and pus in the pleural cavity. This occurs some-
times in cases of tubercle in which a spontaneous preumothorax
has occurred, and sometimes in patients who are being treated
by artificial pneumothorax. It is also a comphcahon oi' lung
abscess and, rarely, of bronchi isand of by i;
In war-time the commonest cause is, of course, penetrating
wounds of the chest. It is & not infrequent complication of
operation on the lung such as lobectomy and of course a
temporary pyopneumothorax always results from the open
drainage of an empyema.

The symptoms and signs are those of a collection of air and
fiuid in the chest, but the patient is usually more toxic than
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with a hydropneumothorax, thers is often considersblo fever,
]eucocyi.osis, and, in chronic cases, clubbing of the fingers.
Succussion splash is not 5o apparent with pus as with clear fluid,
“The diagnosis is established by chest puncture.

The treatment depends entirely upon the canse, duration,
and general stato of the patient. The cases may be divided into
two groups.

1. Simple pyopneumothoraz.—1In this caso tho cause is
usually a penetrating wound or a perforated lung sbscess,
Drainage is necessary and, in the early stages, an intercostal
negative pressure drain is safest until sufficient adhesions have
formed to localize the infection as far as possible. A bronchial
fistula is very likely to result, and further operation may bo
necessary in order to close this. The condition is serious and
has a high raortality. In cases of fistula precautions should be
taken to exclude the possibility of latent bronchial carcinoma.

2. Tuberculous pyopneumothoraz.

{») Simple.—Thisisa p ionof ani
artificial pnenmothorax. Tt often results when refills aro kept
up in the presence of adhesions which cannot be successfully
divided ; in all such cases it is far better to abandon the
pneumothorax than to run the risk of this cvent. Treatment
should not be drastic at first. Oceasjonal aspiration and general

on sal lines are sufficient to secure healing

in some cases, but thoracoplasty is ultimately necessary in

o P

most.

Promising
para-amino salicylic acid in the pyema.
‘A solution of the sodium salt is injected into the pleura af intervals
and, in some cases at least, remarkably quick healing has been found
to occur. The dmg is at present under investigation in the treat

ment of other types of tuberculosis.

results have been reported recently from the use of
of tuberoul

(b) With secondary infection.—This is perhaps tho commoner
typo of tuberculous pyop th and t is
isfactory. R d aspiration may assist the patient to

overcome the infection, but sinuses ate very apt to oceur in the |
course of time. It is often necessary to insert an i tal
negative pressure drain, but open drainage should be de[emc{ a3
long as possible. General treatment must always 'bu applied
as in any other case of active tuberculosis, un.d the object sh_onld
be to encourage the lesion to become as quiescent us possible,
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in the hope that thoracoplasty may be 1| d
at a later date.

horaz.—This ively rare conditi
ik follows injury to the ehest mall s adhesion cutting. It
is a Tare ‘The patient

should be kept at cumplete rest until 1t is certain that the bleedmg
has ceased, and the blood should then be aspirated as completely as
possible, using full aseptic precautions. The blood which is not
Temoved absorbs, leaving an area of gross thickening of the pleura
‘which sometimes calcifies, The condition may become secondanly
infected, in which case the clinical state and treatment are those of
pyopneumothorax.
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there are no added sounds when there js a 1 i i
It roust be remembered that fluid is a Zozggzoﬁél‘t::gno?lsngd
and that the absence of breath sounds is dus to collapse of the
lqu and closure of the bronchi. VWhen there is a small amount of
fluid, and part of the lung is collapsed but the bronchus is still patent,
brfmchwl breathing will be heard ; there may be an area of pleurai
Iriction at the upper level of the effusion. The voice sounds are
absent over a thick layer of fluid, but at the upper part, where it is
less dense, there may be aegophony.

The physical signs are sufficiently characteristic to enable
the diagnosis to be made correctly in most cases. The distine-
tion from consolidation is sometimes difficult, but the shape of
the dull and the displ: t of the diasti “are
significant signs; the voeal vibrations are absent over fluid,
whereas they are often increased over an ares of consolidation.
Effusion and collapse of the lung are easily distinguished by -
the displ t of the diasti. for, with effusion, dis-
placement is away from the lesion, with collapse it is fowards
the lesion.

Sometimes effusion may occur with consolidation or collapse.,
In such cases the displ t of the mediasti may be
misleading. Whenever there i3 any doubl about the presence of
Sluid the chest should be explored with a needle.

Investigations

1. In every case the sputum should be examined for tubercle,

2. The pleural fluid.—About 20 c.cs. should be removed and half
of it should be mixed with citrate to prevent clotting.

The typical tuberculous effusion is an sxudate which tends to
clot spontaneously, the protein cantent is over 1 per cent, and there
are many lymphocytes ; varying quantities of blood may be present.
Tt is usually difficult to demonstrate the organisms, but & guinea-pig
shonld be inoculated as & routine, and a positive result is frequently
obtained by this means. Cultures may be made on Lowenstein's’
medium (p. 83) .

In cases of malignant growth the flnid may be very similar, but
endothelial cells usually outnumber the lymphocytes. Foulis” cells
{p. 87) may be found.

3. An X-ray examination of the chest is not likely to be helpful
when there is a large collection of fluid, for there will simply be
& complete opacity on the affected side and displacement of the
mediastinum towards the sound side (fig. 11). It is therefore im-
possible to determine any lung lesion which may be present. With
2 moderate effusion the opacity is situated in the lower half of the
chest and it shows & concave inner margin (fig. 47). In this case the
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state of the upper lobe may be etudied and tuberculosis or growth
may be detected, When it is desired to obtain more information by
X -Teys the fluid, or part of it, may be removed and replaced
by air.

7 4. In cases of tuberculosis no further ions ere usually
necessary, but in cases of suspected gmwth it may be desirable to do
a bronchoscopy.

5, Finally, should the cause still be doubtful, a thoracoscope may
be inserted after an air replacement has been done, and the pleura
may be directly inspected. It is even possible to remove tissue by
this means for histological examination,

The treatment of pleural effusion depends entitely upon the
cause, When it is i d to be due to tut losis absolute
rest in bed is necessary while the patient is febrile, and for at
least two weeks after the temperature has returned to normat.
Unless the effusion is sufficiently large to cause pressure symp-
toms it is better not to withdraw any large quantity of fluid for
at least six weeks, During this interval it, will be found that, in
many cases, absorption begins and may progress quite rapidly,
80 that paracentesis is unnecessary. Should the fluid show no
sign of diminishing after six weeks o quantity up to two pints
may be removed. Inmost cases it is sufficrent simply to remove
the fluid, and this procedure is often followed by rapid absorp-
tion. When there is & tendency for the flnid to re-accumulate,
or when there is any doubt as to the underlying cnuse, an air
replacement should be done.

When the fuid has ically absorbed, and the temp
has been normal for two weeks, the patient may be allowed to
gec up and slowly resume 2 life of moderate activity. It is

batable whether should be adyised,
but it may be stated that, when thero is evidence of activp Jung
disease, the patient should bo sent to a sanatorium, and should
have the fluid replaced with air, in order to produce an artificial
pueumothorax. When the effusion is primarily due to disease
of the pleura thero is s danger that a further infection, such as
may easily ocour in & sanatorium, might cause & flare-up of &
latent lung lesion. In such eases it is better to send the patient
for a long and eareful convalescence by the gea, tnder medical
supervision.

The patient’s life should be carefully regulated and the
return to normal activitics should be very gradual. Sun

bathing should bo absolutely prokibited, and sea bathing should

T
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be discouraged for at least three years after the effusion has
completely absorbed. .

_It isa \vise PIM‘ to overhaul the patient, and to take Xerays,
at g intervals. Subsequently any sputum which s
conghed up should be examined as a precaution,

Encysted effusion.~—Sometimes a pleural effusion occupies 5
part only of the pleural cavity, being shut oft by adhesions,
The physical signs may be very difficult to interpret. As a rule
the diagnosis is only made for certain after exploration with 2
needle. This should only be done after careful examination of
postero-anterior and lateral films of the chest. Fig. 48, which
shows an oleothorax, represents what is, in effect, an encysted
effusion. ' . i}

Interiobar effusion is and the di is is difficult.
The physical signs may bo very few, and the coudition is often
firat suspected after i tion of post jor and lateral
X-rays. A diagnostic puncture is nsually desirable but, when
the fluid is sterile, it is best left untouched. Fluid which
becomes encysted in this gituation may remain for many years
without giving rise to any trouble.

Haemorrhagic effusions are nearly always tubereulous or
malignant. The clinical picture i3 that of a simple effusion and
the diagnosis is only made on exploratory pincture ; the treat-
ment is that of the cause.

He 2 implies the p. of pute blood in the pleural
cavity. The blood most commonly comes from the parietal
pleura and usually results from chest injury. Spontaneous
haemorrhage is sometimes seen, usually when the lung is
adherent, to the chest wall, and rupture of an aneurysm is a rare
cause. The great danger, especially in the traumatic cases, is
secondary infection. An uninfected haemothorax should be
aspirated as completely as possible between the second and
fourth days, and an air replacemént may be done at the same-
time ; a further aspiration may be necessary a few days later.
The lung often expands completely. In most cases the blood
remajns liquid and there is no difficulty about aspimﬁor'l.
Sometimes & clot is formed and this should be removed if
it is of considerablo size. An infected haemothorax is treated
by closed intercostal drainage under & water ses). Foreign
bodies in the pleura may be left until Jater ; those in the lung
should be left altogether unless they are causing symptoms.v
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Chylous pleural effusion.—-In these cases the diagnosis can
only be made by pathological examination of the fluid. When
the fluid is pseudo-chylous, resulting from nephritis or from some
other general cause, the treatment is that of the cause. When
pseudo-chylous fluid iz found in an encysted efiusion of long
standing, and probably tuberculous, it is best left alone.

The presence of true chylous fluid in the pleural cavity
indicates damage to the thoracic duct, damage which is often
irreparable, -

Paracentesis of the pleura.—Both for diagnosis and for
treatment it is often necessary to insert a needle into the pleural
cavity. The procedure is simple when properly carried out and
it should be entirely painless, for a local anaesthetic must
always be used. On the Continent the chest is often explored,
or a refill given, without any anaesthetic but, although this
procedure is less painful than might be expected, there is a
distinet risk of pleural shock with collapse and, occasionally,
sudden death. For this reason alone it is wiser to be on the safe
side and never to p a itive pleura. The indicati
are as follow :—

(8) To remove fluid for examination,
(b) For the aspiration of an effusion.
(¢} When there 13 uncertainty as to the presence of fluid.

The site of the puncture mugt first be selected. In most cases,
when the effusion is situated in the main pleural cavity, it is best to
enter the chest ono or two spaces below the angle of the scapula.
‘The spaces in this region are reasonably large, and the patient cannot
see what is being done. Should there be reason to suspect that the
fluid is situated in the interlobar space it is better to explore in the
5th or 8th space in the mid-axillary line for, from this situation, it
is possible to mvestigate a large aven of the chest by varying the
direction of the needle. When the fluid is encysted the site of explora-
tion should be selected after a careful examination of postero-anterior
and lateral X-ray films.

'The selected site is cleaned and the direction of the intercostal
space is found by placing the index and middle fingers of the left hand
in the space about one inch apart, stretching the skin slightly between
the fingers. By doing this the exact area to be punctured is clearly
defined and the possibility of striking a rib is eliminated. A 2-c.cs,
syringe s filled with 2 per cent ino sofution and an intradermal
needle is attached. About 0-2 e.c. of the solution ia then injected
into the skin immediately over the space. This raises & small wheal
which can be easily identified. An intravenous needle is then fixed
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to the syringe and pushed through-the wheal. The subeutancous
and i lar tissues are ically i itive, so that it is not
necessary to inject any more novoczine until the parietal pleura is
reached, At this point the patient will experience g slight pricking
sensation, and about 1 ¢.c. of novocaine is then injected. The needls
is pushed on and more novocaine is injected until it is certain that
the pleura is properly anaesthetized. It is usually possible to con-
firm that the pleurn has been penetrated by applying suction to the
piston of the syringe for, when the pleura is passed, fluid, air, or
froth will be withdrawn. The needle used to reach the pleura must
always be a little longer than the distance to be travelled, so that it
is never necessary to insert it up to the hilt; if the needle should
happen to break it can be readily removed with forceps.

A wide-bore needle is next attached to & 20-c.cs. syringe and
passed into the pleural cavity. Ordinary pleural fluid can be with-
drawn quite easily but thick pus is often difficult to remove. If
nothing can be obtained in the syringe it is as well to note the
contents of the needle itself, as a little pus may be detected in its
lumen.

Aspiration of the chest.—When fluid has been found it is
sometimes necessary to remove it. The indications for aspira-

tion are— .
(8) Tuberculous pleural effusion which has not shown signs of

absorption after six weeks.

(b) Rapidly increasing effusions which are causing dyspnoea.

{¢) Symptoms of intrathoracic pressure in cases of growth.

(d) Empyema containing thin pus, usually streptococeal.

The amount of fluid to be removed varies in different cases
but as a rule not more than two pints should be removed at
one time. Should it be necessary to remove a larger amount
it is advisable to replace the fluid with half the quentity of air.
The patient sometimes complains of pain and develops an
irritative cough, with watery sputum and streaks of blood,
during the course of an aspiration. This indicates that the lung
is expanding too rapidly, and the aspiration should be gtapped H
the admission of a small quantity of air usually relieves the

symptoms at once.
Aspiration may

or with a special syringe. R
irati of a botile.—~A suitable apparatus has
beef:a)de‘:i’glx):dulﬁayntﬁ :ﬁ:’fn fIc consists of & ﬂahbaltarll)n}:: bottle of
about 300 c.cs. capacity with two apertures, the upper of which is
closed by a rubber stopper which carries a glass tube of 6 mm.

be done either with an aspirating bottle
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diameter. The ontiet, which is situated in the side of the bottle
about 1 cm. above the base, is closed by & rubber stopper which
carries & glass tube guarded by a stop-cock. The upper glass tube
is connected by means of rubber tubing with an aspirating needle,
snd tubing Jeads from the outlet to a vessel on the floor. The whole
apparatus is filled with water and it is then ready for use. The flow
is started simply by opening the stop-cock, which establishes
syphonage, and the mate of flow can be readily controlled by
adjusting the tap. The apparatus.possesses certain advantages.
Tt §s quite stable and can be rested on any conveniens flat surface,
such a3 a chair, thus avoiding the necessity for attachment to a bed-
rail, which 1s not always convenient ; the stop-cock takes the place
of the customary clip and is much simpler to operate, 8o that the
yate of flow can be readily adjusted. It will be noted that the exit
tube is situated & short distance above the bottom of the bottle, thus
allowing for the accumulation of debris and minimizing the chance
. of blocking the outlet. The apparatus is readily portable

This bottle can be used for the aspiration of all types of fuid from
the chest, even pus of medium consistency ; occasionally, when
thers is much fibrin in the fluid, clotting may cecur in the stop-cock,
but the clot can be easity dislodged. When there is reason to
anticipate trouble with clotting the boftle can be filled with citrate
solution at the start, It is essential that both stoppers should fit
tightly in order to prevent the entrance of air into tha apparatus.

(b) Aspuration by means of a syringe.—~AMany special syrnges
have been devised for this purpose, most of which have two or threo
nozzles. A suitable type is the * Rotanda ™', which has & rotating
barrel. The rubber tubing attached to one of the nozzles carries the
needle which is inseried into the chest; withdrawal of the piston
remaves the fluid. The barrel is then rotated aud the fuid can be
expelied through another outict wmto the collecting vessel. The third
aperture con be used for the admission of air or antiseptic finid into
the chest if desired.

Air repl —~1t iy i Y ry, after the re-
moval of fluid, to leave o quantity of air in the pleural cavity.
"This ja dono to relieve symptoms when fluid has been removed
too rapidly, to slow down the rate of accumulation in reeurrent
effnsions, and, sometimes, to enable further X-rays to be taken
in order to eec the state of the lung and the pleura. The
simplest method is to remove the rubber tubing from the needle,
holding a small piece of stenle gauzo over the end ; when there
is 8 negative pressure air will be sucked in until the pressure is

heric. When an aspiration is being done with a three-
way syringe, air can bo pumped in through the same needle but,
when setting out to do an ait replacement, it is better to roake
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two punctures in the chest, one for the removal of the fluid and
the other for the introduction of air. The fluid is removed

. through the puncture in tho lower part of the chest and the-

needle for the introduction of air is inserted at some convenient
spot, about the upper limit of the effusion.. The position
selected is usually in the second intercostal space in front, or
high up in the axilla. Fluid is first withdrawn until it ceases
to flow freely, and the sccond needlo is then connected to o
pneumothorax apparatus and inserted into the pleura. Itis
better to let the air be drawn in by the suction caused by the
removal of the fluid, rather than to attempt to forco air into
the chest at a positive pressure.
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EMPYEMA

Tre term “ empyema ™ indicates the presence of pus in the
pleural cavity. The conditions in which it most commonly
oceurs are—

1. Zung Infections.
{a)} Lobar pnenmonia and bronchopneumonia.
(b) Lung abscess.
{e) Bronchiectasis.
(d) New growth.
2, Blood Stream Infections.
As a complication of eepticaemis and pyaemia.
3. Wounds of the Chest.
{a} Guns shuc wounds and other perlcmtmv mjuries
3 dunng

(b)

4. Lesions of the Mediastinum
Perforation of the oesophagus by foreign body or carcinoma.
Spread of suppurative mediastinitis,

5. Upward extension from abdominal infection.

6. Tuberculous empyema.

Empyema is cnmmonly due 0 ti\e preumococcus or to
the strep O p ly in pyeemia, the
staphylococcus is found and, in somc cases of Jung abscess and
growth, there may be anaerobic organisms. The other common
bacteria, M. catarrlialis, H. wfluenzae, and B. Friedlander, are
sometimes found. Finally, in o)) cases of chronic empyema, the

ibility of tuberculosis and actinomycosis should be con-

sidered.

The symptomatology of empyema is not clearly defined.
In the cases which follow {obar pneumonia there is an imperfect
recovery from the original infection. In other cases there
may be the symptoms of a lung infection, with cough and
sputum.

Toxaemic Malaise, anorexis, dysp out of
proportion to the physieal signs, rigors, sweats, and loss of
weight.

Symptoms of the local lesion ~—There may be.pain in the early .
stages but this nsually passes off, and there may be little in
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the subacute and chronic stages t6 indicate diseasc in the chest.
Cough and sputum aro the result of the lung infection, The
temperature is usually hectic, being raised at night and often
normal in the morning, .

Pathologically there are three chief types of acute em-
pyema,

1L P i emg is cf ized by a copious
exudate of fibrin which tends to organize and to shut off the
empyema from the surrounding pleural cavity. A pneumo-
coccal empyema. is therefore suitable for open drainage.

2. Streptococcal empyema causes & copious effusion of thin
pus and as & rule the whole pleural cavity is involved (pyo-
thorax). In this type there is littlo tendency to the formation
of adhesions and the mediastinum is frequently mobile. It is
important to bear this in mind when considering an operation
for open drainage.

2T 1

gL ¥ iy dary to a lung abscess
or to pyaemin. It is always associated with intense toxaemia
and until recently it has ranked as the most dangerous type.

It was hitherto customary to distinguish between an
empyema which arose beforo the crisis (synpneumonic em-
pyema), and one which developed after the crisis was passed
(metapneumonic empyema), but the introduction of modern
methods of treatment has deprived this distinction of most
of its point. Chemotherapy now controls the infection, and
the temperature, so speedily that the diagnosis is mado on the
physical signs and not on the temperature chart. It has been
suggested that empyemsn is commoner in cases treated by
sulphonamide, but this is doubtful, .

The physical signs are similar to those of any other collection
of fluid in the pleural cavity but, in the type with much fibrinous
exudate and consequent adhesions, there may bo little displace-
ment of the heart. S imes an emp may be looked
for weeks and, in such cases, clubbing of the fingers may
develop. Persistent toxnemia is always suggestive of the
presence of pus in the chest. The X-ray does not distinguish
pus from any other type of fluid, and the diagnosis iy established
by chest puncture ; & wide-bore needle must always be used
when the p of pus ig susp d. Localized empy
may be indistinguishable from a lung abscess withont an
explorntory operation.




EMPYEMA

Treaiment.—The treatment of acute empyema has been
greatly modified since the introduction of penicillin, for the
common causal i the P
and staphylococcus, are usually sensitive. It is not possible
as yet to lay down any rules for universal application, but the
following principles may be taken as a guide.

(a) Turbid effusions, while the patient is still toxaemic.
‘The fluid is aspirated as completely as possible, and 240,000
units of penicillin in 20 c.cs. of saline are injected slowly into
the cavity. This procedure is repeated every second, day until
fluid ceases to form or, a8 happens more frequently, until the
effusion is frankly purulent. Treatment is then continued as
is outlined in (b).

(b} Purulent effusions are best treated by closed infercostal
drainage. An incision is made in the skin and a wide-bore
trocar and cannula are pushed through the pa.ncts.l pleura.,
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the trocar is removed and a self-retaining catheter is d
into the empyema, the cannula being slipped out over the tube,
The catheter is then to a bottle water

in order to form & seal, and the pus is allowed to drain by
gravity. The tube must be placed low enough to secure full
drainage, yet not so low as to be obstructed by the diaphragm
28 it returns to meet the chest well.

Instillations of 60,000 units of penicillin are given through
the tube twice daily and the end is closed with a spigot for
eleven hours out of twelve; during the remaining hour drain-
age is quite sufficient to keep the cavity empty.

Treatment is continued until pus ceases to be formed and
the discharge is serous and scanty. At this stage the tube can
be removed and & dry dressing applied. A pleurogram (p. 68)
should be done before the tube is removed in order to be sure
that the cavity is closed.

(¢) Thick pus, especially if accompanied by massive fibrin
formation, should be drained by rib resection. This is most
likely to occur with pneumococcal infection. In these cases
& full course of systemic penicillin is likely to have been given
during: the active stage of the pneumonia and there is little
to be gained by attempting to instil penicillin into the open
cavity.

(8) Staphylococcal empyema is always a dangerous condition, and
is best treated by full doses of intramuscular penicillin, together
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the subacute and chronic stages t6 indicate discase in tho chest.
Cough and sputum are tho result of the lung infection. The
temperature is usually heetie, being raised at night and often
normal in the morning. .

Pathologically there are three chief types of acute em-
pyema.

1. Pneumococcal empyema is characterized by a copious
exudate of fibrin which tends to organize and to shut off the

P {rom the sur ding pleural cavity. A pneumo-
coceal empyema is therefore suitable for open drainage.

2. Streptococcal empyemn ranses a copions effusion of thin
pus and as a rulo the whole pleural eavity is involved (pyo-
thorax). In this type there is little tendency to tho formation
of adhesions and tho mediastinum is frequently mobile, It is
important to bear this in mind when considering an operation
for open drainage.

3. Staphylococcal empyema is secondary to o lung abscess
or to pyremia. It is always associated with intense toxaemia
and until recently it has ranked as the most dangerous type.

It was hitherto customary to distinguish between an
empyems which arose before the crisis (synpneumonic em-
prena), and one which developed after the erisis was passed
{metapnemmonic empyema), but the introduction of modern
methods of treatment has deprived this distinction of most
of its point. Cliemotherapy now controls the infection, and
the temperature, so speedily that the diagnosis is made on the
physical signs and not on the temperature chart, It has been
suggested that empyema is commoner in eases treated by
sulphonamide, but this is doubtful, .

The physical signs are similar to those of any other collection
of fluid in the plenral cavity but, in the type with much fibrinons

dato and quent adhesions, there may be little displace-
ment of the heart, Sometimes an empyema may be overlooked
for weeks and, in such cases, clubbing of the fingers may
develop. Persistent toxacmin is always suggestive of the
presenco of pus in the chest, The Xeray does not distinguish
pus from any other type of fluid, and the diagnosis is established
by chest puncture ; s wide-bore necdle must always be ueed
when the y of pus i3 susy d. Loealized empy
may be indistinguishable from o lung abscess without an
exploratory operation.
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Treaiment.—The treatment of acute empyema has been
greatly nmuodified since the introduction of penicillin, for the
common causal i the p
and staphylococens, are usually “sensitive. It is not possible
a3 yet to lay down any rules for universal application, but the
following principles may be taken as a guide.

(a) Turbid effusions, while the patient is still toxaemic,
“The fluid is aspirated as completely as possible, and 240,000
wnits of penicillin in 20 o.ce. of ealine are injected slowly into
the cavity. This procedure is repeated every second day until
fluid ceases to form or, as happens more frequently, until the
effusion is frankly purulent. Treatment is then continued as
is outlined in (b).

(b} Purulent effusions are best treated by closed intercostal
drainage. An incision is made in the skin and a wide-bore
trocar and cannula are pushed through the paneta.l pleura ; H

the trocar is removed and a self-retaining catheter is
into the empyema, the cannula being slipped out over the tube.
The catheter is then d to a bottle ining water

in order to form a seal, and the pus is allowed to drain by
gravity. The tube must be placed low enough to secure full
drainage, yet not s0 low as to be obstructed by the diaphragm
a8 it returns to meet the chest wall.

Instillations of 60,000 units of penicillin are, given through
the tube twice daily and the end is closed with a spigot for
eleven hours out of twelve; during the remaining hour drain-
age is quite sufficient to keep the cavity empty.

Treatment is continued until pus ceases to be formed and
the discharge is serous and scanty. At this stage the tube can
be removed and a dry dressing applied. A pleurogram (p. 68)
should be done before the tube is removed in order to be sure
that the cavity is closed.

{e) Thick pus, especially if accompanied by massive fibrin
formation, should be drained by 1ib reseetion. This is most
likely to occur with pneumocpceal infection. In these cases
& full course of systemic penicillin is likely to have been given
during: the active stage of the pneumonia and there is little
to be gained by attempting to instil penicillin into the open
cavity.

{9) Staphylococcal empyema is always & dangerous condition, and
is best treated by full doses of intramuscular penicillin, together
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the subacute and chronic stages to indicate diseaso ia the chest.
Cough and sputum are the result, of the lung infection, The
temperature is usually hectie, being raised at night and often
normal in the morning. .

Pathologically there are threo chief types of acute em-
pyema.

. 1 emy is ¢h; ized by a copious
exudate of fibrin which tends to organize and to shut off the
empyema from the surrounding pleural cavity. A pneumo-
coceal empyema is therefore suitable for open drainage.

2. Streplococcal empyema causes a copious effusion of thin
pus and as & rule the whole pleural cavity is involved (pyo-
thorax). In this type there is little tendency to the formation

)

of adhesions and the medi i3 frequently mobile. It is
important to bear this in mind when considering an operation
for open drainage.

3. Staphyl 7

- DU g is dary to a lung abscess
or to pyaemia. It is always iated with intense i
and until recently it has ranked as the most dangerous type.
It was hitherto customary to distinguish between sn
empyema which arose before the erisis (synpreumonic em-
pyema), and one which developed after the crisis was passed
(metap ic emp; ), but the introduction of modern
methods of treatment has deprived this distinction of most
of its point. Chemotherapy now controls the infection, and
the temperature, so speedily that the diagnosis is made on the
physical signs and not on the temperature chart. It has been
suggested that empyema is commoner in cases treated by
sulphonamide, but this is doubtful. . .
The physical signs are similar to those of any other co]le.ctlon
of fluid in the pleural cavity but, in the type with mych fibrinous
date and t adhesions, there may be little displace-
ment of the heart. Sometimes an empyema may be overlooked
for weeks and, in such cases, clubbing of the ﬁ_ngers m:}‘
develop. Persistent ja js always suggestive .of t.s I:
presence of pus in the chest. The X-my. does fm.t dlsn}_:;g‘;:ed
" pus from any other type of fluid, and the diagnosis is es?e; )ssed
by chest puncture; a wide-bore needle must a'l\vays e u
when the of pus is susp d. Localized empy
L indistinguf from & lung abscess without an
may be indistinguishable
exploratory operation.
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the subacute and chronic stages t6 indiecate disease in the chest.
Cough and sputum are the result of the lung infection. The
temperature is usually heetic, being raised at night and often
normal in the morning.

Pathologically there are three chief types of acute em-

pyema.
1. P 0 1 is ch terized by a copious
exudate of fibrin which tends to organize and to shut off the
py from the surrounding pleural cavity. A pneumo-

coccal empyema is therefore suitable for open drainage.

2. Streptococcal empyema causes s copious effusion of thin
pus and as & rule the whole pleural cavity is involved (pyo-
thorax). In this type there is little tendency to the formation
of adhesi and the mediasti is freq ly mobile. It is
important to bear this in mind when considering an operation

for open drainage.
3. Staphul "

is dary to a lung abscess
or to pyaemia. It is always fated with intense i
and until recently it has ranked as the most dangerous type.

It was hith ry to d ish between an
empyema which arose before the crisis (synpneumonic em-
pyema), and one which developed after the crisis was passed
{metapneumonic empyema), but the introduction of modern
methods of treatment has deprived this distinction of most
of its point. Chemotherapy now controls the infection, and
the temperature, 5o speedily that the diagnosis is made on the
physical signs and not on the temperature chart. It has been
suggested that empyema is commoner in cases treated by

1ph ide, but this is doubtful .

The physical signs are similar to those of any other collection
of fluid in the pleural cavity but, in the type with much fibrinous
exudate and consequent adhesions, there may be little displace-
ment of the heart, Sometimes an empyema may be overlooked
for weeks and, in such cases, clubbing of the fingers may
develop. Persistent in is always suggesti .of t'he
presence of pus in the chest. The X-ray does not distmgmsh
pus from any other type of fiuid, and the diagnosis is eegu\)hshed
by chest puncture ; a wide-bore needle must always be used
when the presence of pus is suspected. Localized empyema
may be indistinguishable from a lung abscess without an
exploratory operation,
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When there is a fistula a local operation may be suceessful
in repairing the damage but thoracoplasty is often necessary.

In all cases of chronic empy the usual i igati
‘must be undertaken to exclude tuberculosis, actinomycosis, and
growth.

Tuberculous empyema.—For practical purposes this may be
divided into two groups, according to whether secondary
infection is present.

(i) Tuberculous empyema which is not secondarily infected
may be treated by very careful repeated aspiration, combined

- with the intrapleural injection of a solution of azochloramide,
1 in 2000, with sodium tetradecyl sulph., 1 in 800; the injec-
tions are given daily for three days and then twice weekly for
about three months, The results of this method are good
enough to render it the treatment of choice in this type of
case. Failing this, an intercostal drainage under a water-seal
may be established with the object of inducing re-expansion
of the lung and obliteration of the pleural space. In some
cases this may be sufficient but, if there be evidence of per-
sistently active disease in the lung, a thoracoplasty should be
done without undue delay.

The use of the sodium salt of para-amino salicylic acid has
already been noted (p. 270). It is not yet possible to describe
this a3 the treatment of choice but, if the prehminary results are

confirmed, it seems likely that it will supplant the other methods
in the near future.

- {il) Asecondarily infected tuberculous empyema may result
from the rupture of a. superficial cavity, but it is most commonly
seen in cases of p } icated by
adhesions, It is much safer to abandon such a pneumothorax
if the adhesions cannot be divided. Closed intercostal drainage
with penicillin instillations will usually suffice to quell the
Pyogenic infection and treatment is then carried out as for a
?uberculuus empyema. In these cases thoracoplasty is almost
inevitable.

. Broncko-pleuro-cutaneous fistula.—A common cause of
chronic empyema is an opening between the pleural cavity and
the bronchi. This occurs in eases of perforated lung abscess,
growth, or injury to the hmg from wounds or operations.
Sometimes the presence of the fistula can be readily recognized
by a hissing noise produced when the patient breathes deeply
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with closed intercostal drainage and penicillin instillations, The
mortality has been much reduced by penicillin treatment.

Ifan empy?ma is not recognized various things may happen.

1. Absorption of the pus may ocour, leaving a grossly
thickened pleura or even a calcified area, The iung may
remain collapsed and fibrosis may follow.

2. The empyema may present and burst through the chest
wall, usually anteriorly (empyeina necessitatis). In this event
there may be a persistent sinus, but the patient often does well.-
Superficially this condition might le an aneurysm,

3. The empyema may rupture into the lung and may be
coughed up. Usually this produces a pyopneumothorax which
needs surgical t: but sp Tecovery i
occurs.

4. The empyema may remain latént for years. The patient
suffers from the symptoms of general toxaemis, clubbing is
often intense, and amyloid disease may develop.

Complications of empyema are not very common. Spread
of the infection may result in pericarditis, or there may be a
septicaemia or pyaemia and, in some cases, brain abscess.

Chronic empyema may oceur in the following ways :—

1. When an acute empyema has been averlacked and drainage
has eventually been carried out after the walls of the cavity have
become too thick to permit easy expansion of the lung.

2. Following inadequate drainage. The opening into the cavity
should always be situated near its most dependent part. .

3. When there is a broncho-pleural fistula.

4. With a foreign body.

5. With tuberculosis and actinomycosis.

6. With an underlying abscess or growth.

t-ap ive chronic empy results from. failure of
expansion of the Jung, either from gross pleural thickening or
from fistula formation. In the first group various methods

of remedial treatment may be tried.
hi: i igned to jon of

2, E=q (= 33
the ‘al’!ected lung., These are not usually very successful.

{b) An operation for decortication ; the thickened mem-
brane is stripped from the surface of the lung. Re-expansion
may follow this procedure. :

(c) Thoracoplasty may some
cavity.

times be necessary to close the -
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TUMOURS OF THE PLEURA

Tu30URs in connection with the pleura are uncommon. They may
be innocent or malignant. Innccent tumours may be found in the
visceral or parietal pleura, the least rare being lipoma, fibroma, and
neuro-fibroma  These tumours may give Tise to very little in the
way of symptoms or signs, but pain is perhaps the chief symptom ;
cough, sputum, and haemoptysis do not occur with irmocent
tumours. The diagnosis is made on the X-ray, which shows a well-
defined round or oval opacity. It is often difficult to be sure that
the tumour is really in the pleure, and not n the lung itself, and in
such cases it is necessary to induce a pneumothorax and to take
further X-rays ; the lung can then be seen to have moved away from
the opacity, These tumours are often removable. They must be
distinguished from gumma, or from aneurysm of the descending
aorta; the Wassermann reaction should always be done and, in
cases of doubt, an exploratory operation may be justifiable. So
!ongl as the operation is carefully carried out, no harm is hkely to
result,

Primary malignant tumour of the pleura is nearly always an
endothelioma, the malignancy of which varies & great deal. The
symptoms are pain and shortness of breath. Pain is due to nerve
involvement and dyspnoea to pleural effusion, which may accumulate
very rapidly. In other cases there is a large mass of solid tissue
which obliterates the pleural space, and which has'the histological
characters of a fibrosarcoma. 1In cases with pleural effusion an air

1 may permit a th Py to be performed in order
to establish the diagnosis. Some of these tumoturs are sensitive to
Xrays but as a rule they are so extensive that treatment cannot be
effectively carried out. It only rerhains to be added that many of
the cases which have been described as primary malignont disease
of the pleura are in reality examples of the pleural spread of an
underlying bronchial carcinoma.

Secondary involvement of the pleura may occur by direct spread
from & carcinoma of a bronchus or breast, or 88 & result of metastasis
from & ‘malignant tumour anywhere in the body Treatment in
these cases is not at present possible.

289
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or coughs. At other times there may be no special symptoms
or signs, and in these cases it is necessary to introduce lipiedol
through the opening in the chest wall into the pleural cavity ;
when a fistula is present the oil is seen to have entered the
bronchi {fig. 51). It is necessary to cxamine the sinus in the
chest wall before doing an ordinary bronchogram, otherwise
the result will be inconclusive.

Sometimes a fistula closes spontaneously but at other times
a local op ion and ca ization are necessary; in very
chronic cases thoracoplasty may have to be done.
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Lymphad Enlarg of the mediastina! glands is
common in Hodgkin’s disease. When the condition is typical,
with enlargement of glands in other situations, and with
enlargement of the spleen, there need be no doubt about the
diagnosis, for a gland can be removed for section. The histo-
logical features are : (1) The normal lymphoid structure of the
gland is destroyed and is replaced by (2) proliferation of endo-
thelial cells, (3) Some of the englothelial cells enlarge to form
typical giant cells, which are not very largo and contain three
or four centrally situated nuclei. (4) There are usually many
eosinophil cells. (5) In the later stages fibroblasts are present
and there is an increasing degree of fibrosis.

The symptoms and signs are those of a mediastinal tumour,
often with relapsing pyrexia (Pel-Ebstein syndrome), The
X-ray shadow (fig. 54) is not sufficiently characteristic to enable
the diagnosis to be made in the shsence of » microscopic section.
Conditions which have to be distinguished are tuberculosis,
growth, and leuksemia. Tuberculosis and lymphadenoma often
coexist.

Treatment is by deep X-rays. Arsenie i3 also given, both
by the .mouth.and intravenously.. Although the disease can

often be Iled for a time the ultimate p is is hopeless,
Mediastinal Tumour
Primary in the mediasti are not so ag

was thought at one time to be the case, for many apparent
examples are in reality type 3 bronchial carcinomata. Second-
ary carcinoma and sarcoma are also found,

The symptoms of them all are essentially similar, for they
result from p; upon the important sur ding
The ohief complaints are irritating and useless cough, dyspnoea,
dysphagia, and pain. The pain may be a dull ache due to
pressure, or an acute radiating paint due to invelvement of
intercostal nerves. Aphonia may occur from involvement of a
recurrent laryngeal nerve. . o

The physical signs will depend upon the eize nnvd sm{utmn
of the mass, On inspection there may be eyanosis, dllntxmoq of
superficial veins, and oedema of the face and arms. A swelling
is rarely visible on the chest wall, except with aneurysm. Tb.e
movements are symmetrical as a rule; sometimes there is
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Dermoid eysts should be removed as a rule, If the cyst
§hould be too large to be delivered with ease it may be marsupial-
ized and removed at a subsequent operation.

Thymic ¢ .—Moderate enlarg of the thymus is
sometimes found at post-mortem examination of children
who have died suddenly and unexpectedly (status thymico-
Iymphaticus). There are no definito symptoms nor signs of
enlargement of the thymus and the X-ray appearances are
ineonclusive. Occasionally a mild degree of stridor in children
hag been thought to be caused by the pressure of an enlarged
thymus (Kopp’s asthma). The gland is found to be enlarged in
cases of myasthenia gravis, and it has been removed in such
cases with relief of symptoms.

Malignant tumours, carcinoma and sarcoma, are rarely scen.
Although the onset of pressure symptoms is almost invariably
sudden, the tumour is already quite large when the patient
is first seen. The X-ray appearance is that of a rectangular
mass in the anterior superior mediastinum, Carcinoma of the
thymus is completely radio-resistant.

“ Dumb-bell ™ tumour.~This is a rare tumour, situated in
the posterior mediastinum and joined by & stalk te & similar,
but smaller, mass in the vertebral canal. The chest tumour is
usually latent, and the patient complains of symptoms of
pressure on the spinal cord, Both parts of the tumour may be

removed.

Aneurysm of the Aorta

An aneurysm is a dilatation of an artery, which may be
either localized or diffuse, Aortic ancurysm usually results
from syphilis, although in some cases the weakening of the
vessel wall results from atheroma. Apparently the syphilitie
infection reaches the wall of the sorta by way of the lymphatics
from the mediastinal glands, and the first vessels to be attacked
are the nutrient arteries which supply the wall of the aor}a.
These show the common syphilitic changes, endurteritis with
consequent narrowing of the lumen, and pen‘arlfrihs with
round-celled infiltration, plasma cells, and fibrosis. bese
changes reduce the nutrient blood supply and result in searring
and weakness of the middle coat of the sorta at first {mesaortitis).
The most marked changes are in the ascending part, and t_he
damage becomes progressively less towards the descending



arch bart of thy aorty e tbxckened
d ®Ohtractey th smg T or Stellate 4, deh hay,
ra; teristiy ey colo This aPpear, 15 pathe,
8nomop;, of 8y philjy, Athemmat US chy, OUrse
Coexist, It iy Tare ¢, d eng Recrogjy Pres Tesyly
M gump, formay Ihouglz this by been Seribeq,
Hay p, Ociatoq g 0; 20rtjp v, Ive, wig ONsequeng
Secongy, Chang, 0 the Jofy Ventrige, Y phil; &ive rig,
two distip Of dily, s $accylay Jusif, he
forme, 8 the T, and gpe one wh; 1 prog, 05t

m an, Whic] €S the
ntn’king Changes, The clinjogy Dicture Varieg acconling to the
it CUrysm,,

18 Aneur_r/.rm of the ascendx'ny arch (s Aneuryp, of Dhysiog;

signg ") e mogy Commoy Symptop, iz Dain the Tight i,

27
© Dhysicay signs of 8 large 83¢ are chamcteristic. There
Welling ;, iy i o i

ch
thiy Pulsagio, is Xpans;ly On palpa!ion thery May he a
diastof, &hock, due ¢, the Rass of py, falliy, N the tortjc



296 DISEASES OF THE RESPIRATORY TRACT

tqms ””).—In view of the confined space through which so many
v%tal sfzructures pass, it follows that a comparatively elight
dilatation of the transverse aorta will give rise to very pro-
1 d symptoms. Irritating cough, ¢ brassy ” or * bovine ”,
is almost 3 dysp and dysphagia also oceur early.
There may be alteration in the voice from pressure on the left
recurrent laryngeal nerve.

The physical signs are much less definite than with aneurysm
of the ascending arch. In some casés a pulsating swelling may
be seen above the jugular noteh of the sternum, and there may
be pulsation behind the manubrium. The signs of pressure are
perhaps more significant, for there may be laryngeal paralysis,
inequality of the pupils, and dilatation of the veins with
ocdema. In addition thero sre two significant signs which
result from the aneurysm itself : (a)} T'racheal tug. WWhen the
neck is slightly extended, gentle upward pressure on the larynx
elicits a tugging sensation, systolic in time, which results from
the pulsating aneurysm dragging on the bifurcation of the
trachea. (b) Inequality of the pulses. The presonce of the sac
results in a lowering of systolic pressure on the left side and
a retardation of the flow of the blood. Thus there may be
asynchrony, the left pulse being slightly later in time than the
right, or lessening of the volume of the left pulse. The latter
fact can be confirmed by comparing the blood pressure on the
two sides,

Death may result from heart-failure, from tracheal com-
pression, or from rupture into a bronchus or into either pleural
cavity. *

3. Aneurysm of the descending arch.—In this type there isa
diversity of symptoms and signs, but the condition may tema‘in
Iatent for o long time and may cause mych difficulty in diagnosis.
The sac extends chiefly backwards and to the left, so that
vital structures are not likely to be involved early. The chief
symptoms are pain, which may be very severe and usually
results from erosion of the vertebrae and pressure upon the
posterior nerve roots ; cough, which is caused by pressure on
the left bronchus ; dysphagia, from pressure on the oesophagus,
which runs in close relation to the descending arch, When
there is marked erosion of the bodies of the vertebrae thcre_muy
be pressure on the spinal cord itself, with spastic paraplegia. .
The signs are usually those of a tumour and there is
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diminish in size. Dietetic measures to increase the coagulability
of the blood by starvation are valueless, as are such drugs as
caleium and gelatine. In syphilitic cases intensive treatment
should be given, as the condition may be arrested although it
cannot be caused to retrogress. Intravenous arsenical com-
pounds must be given with extremo caution when the lesmn is
near the mouths of the coronary arteries.

In cases of saccular aneurysm, especially when close to the
surface, wire may be introduced into the sac in order to promote
clotting and thus to strengthen the wall. In some cases this
operation is very successful, and the sac may even diminish
considerably in size. There can be no doubt that, in carefully
selected cases, the o) ion may ber ible for iderable
prolongation of life.
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attempted. Usually o combined operation is done, the chest
an.d abdomen both being opened, and the abdominal contents
'belng restored to their proper place. The rent in the diaphragm
is then repaired and, if necessary, a graft can be added to
strengthen the muscle ; this is usually necessary in the con-

' genital cases, where the tissue is more fibrous than muscular.
The results of a & ful of fon are 1

Eventration of the diaphragm.—This is a congenital condition
in which the muscle fails to develop, and the pleura and
peritoneum are soparated by a thin layer of fibrous tissue. It
appears to occur only on the left side and almost always in
males. The condition does not give rise to any special symp-
toms, and such physical signs as are present are those of &
high diaphragm. The diagnosis is usually made on the X-ray
{fig. 8). Treatment is not necessary.

Paralysis of the diaphragm.—This is most commonly now-
adays the result of a phrenic avulsion,” but it mey occur in
diphtheria, in poliomyelitis, or as a result of damage to the
nerve by wounds, or by injury to the spine in the region of the
third and fourth cervical segments. , It frequently results from
infiltration of the nerve by malignant growth in the chest (fig.
30), but not from aneurysm.

There are not usually any definite symptoms of paralysis
of one side of the diaphragm ; when both sides are involved
in cases of polyneuritis or poliomyelitis there may be such
respiratory embarrassment that the patient may die from
respiratory failure.

The physical signs of unilateral paralysis are indefinite, but
the affected side of the chest may be seen to move rather less
than the normal and there may be a distinet void in the hypo-
chondrium, There may also be impairment of percussion note
and weakening of the breath sounds at the base of the corre-
sponding lung. There will, of course, be an absence of inspira-
tory recession of the intercostal spaces in the mid-axillary line
(Litten’s sign). .

The state of the diaphragm is best appreciated on the k—fay
screen, for it can be seen to be immobile, or even to exhibit
paradoxical movement (p. 52). On the film the paralysed
diaphragm is seen to be raised (fig. 30). L

Hiccough.—This symptom arises from an irritation of the
diaphragm as a rule. It may result from the following causes :—
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shallow, and it may be referred to the shoulder. There is no
cough nor sputum.

There is local tenderness of the muscles and, in about half
tho cases, pleural friction. The white count is often normal
but it may be somewhat raised, the main increase being in the
‘polymorphs.

The pain comes on in paroxysms and lasts for two'or three
days, but there is a tend to relapse. Treatment is entirely
symptomatic, by means of aspirin and the local application of
heat, and recovery is always complete.
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Coarctation of the aorta, 54

Cocame sensitiveness, 63

Cog-wheel breathing, 46

Cow sound, 50

Collapse of lung, 59, 164

Collapse treatment of tuberculosis,
212

Complemental air, 16
Congenital laryngeal stndor. 105
Congestion of the lungs, 1
Oonsolidation of kung, 40, 43,47 50,276
Coryza, 95

Cough causes of, 1

ehu.nge Ofpusxtxon, 3
due to hatut, §
due to pressure, 4
reflex, &
remoto results from, &
Gracked-pot sound, 43
Crepitations, 48
Crisia m preumonza, 177
Croup, 107
Cup-shaped hollow, 33
Curschmann’s spirsls, 74, 122
Cyanosis, 30
Cyrtometer, 31
Crat, bronchueetatic, 130
dermoid,
hydatid, 61

Delayed resolution, 177
Dermead eyst, 203
X-ray eppoarances, 57
Devil's gripe, 3
Diaphragm, eventration of, 55, 300
paradoxical movement, 52, 300
paralysis of, 55, 300
X-ray appearances, 55
Diaphragmatsc herni, 55, 29
pleunsy, 13, 301
pleurodyma, 301
Diphthena, laryngesl, 106
Dittrich’s plugs, 73
Double-exposure X-ray films, 60
Durmb-bell tumour, 204
Dyspepeus in respiratory disease, 23
Dysphagis, canses of, 23
Dyspnoea,

1n prenmonia, 175

Effusion, pleural {see Pleural effusion)
Elastic fibres in sputur,
Embolism, air, 158

fat, 168

pulmonary, 153

INDEX

Emphysema, acute vesicular, 162
atrophic,
compensatory, 162
Eypertrophic, 159
interstitial, 163
localized, 163
* surgical *, 39, 48, 163
X-ray appearances, 58

Empyema, 283
chronic, 236
metapneumonic, 284
necessitatis, 286

Endothelioms, of pleura, 259
Eosinophil cells in sputum, 75
Epituberculotis, 214

Erythema nodosam, 2
Erytbmz-yte uedxmmhhun rate, 86,

Evmtranon of dxap'hmgm, 55, 300
Expansion of chest,

Expiration, prolongahon of, 46
Extra pletral pneumothorax, 252
Exudate in pleura, 87, 274

Farly history, 28

Fat embohsm, 158

Fatigus,

Fomi o lung, 259
X.tay appearance

Fiatula, broncho- pleurnl 68, 287

Fistala-in-ano, 24, 231

Flat chest, 32

Fluid leve), 53, 59

Foreign body, in bronchus, 3, 103
in larynx, 101 |
in lung, 150

Foulis’ cell, 87, 143

Friction, pleural, 4

Friedlanders bacﬂ!uﬂ, 81

Fungus infections, 257

Fusiform bacilli, 84

Gangrene of the lung, 197
Gee's inctus, 116

Ghon's focus, 213

Glands in hilum, 56, 291
Glegg's mixture, 9

Glotts, oedema or 102
Gortre, retrosternal, 57, 203
Gold treatment, 241
Groceo's triangle, 275

Habit cough, 5
Haemopneumathorax, 270
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Fia. 3.—Normal chest
Fic. 4.—Scoliosis
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Fia. 7.—Normal night bronchogram, snterior view

Fic. 8.—Normal right bronchogrsm, lateral view
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Fie. 11 —Large right-sid
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Fio. 16.—Congemtal cystic disease, right upper fobe,
bronchogram taken with patient supine
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Fra. 20.—DBronchiectasis in right

t lower lobe, lateral view
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Tro. 25 ronchial carcinoma, tumour i sight uppet lobe
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Fio. 31.—Bronchogram, left main bronchus obstructed by
mnocent tumaur

F10. 32 —Left lateral view, bronehial block due to carcinoms.
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Fro, 39.—Tuberculous infiltration

Fra. 40 —Residual lipiodol in right lung






F1a, 43.—Large tuberculous cavity at right apex
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Fia. 48.—Oleothorax compressing cavity in feft, upper lobe
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Fro. 51 —Broncha-pleural fstula; lipiodal injected through
& sinus has entered the bronchl in both lungs

Fie. 52.~—Dermoid eyst in nghc saterior mediastinum
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Fig. 55 —Fusiform aneurysm of the aorta

Fro. 66.—Saccular aneurysm of the aorts
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F16. 59.—Pulmonary tubereulosss, large cavity in left upper
Jobe, and infiltration in right upper lobs
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F16. 66.—" Oat ""-celled carcinoma

Fia. 85,~Squamous-celled carcinoma






