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LUNG ABSCESS

INTRODUCTION

Trs monograph is based on a series of essays which appeared in the Guy’s
Hospital Reports between 1945 and 1948 and were _conccwcd as a result of
the study of the clinical, anatomical, and pathological features of the not
inconsiderable number of patients with lung abscess whom I have seen and
treated during the last twenty years, The actual number used for the various
statistical analyses 15 477. Much has been written about lung abscess but our
knowledge is still far from complete, and it is certain that the knowledge that
already exists is only indifferently disseminated.

- - - N o . -~

of mind that tends to be engendered as a result of the wide acceptance of
conservative treatment

Because of the clinical and radiological demonstration of a formed abscess
cavity 1n the lung the impression is agmn engendered that one is dealing with
a clinical entity of ‘lung abscess.’” This is also an crror and leads to a com-
placent grouping together of a number of conditions which are widely different
1 their causation, chinical course, and end result. It is one of the objects of
thus presentation to try and differentiate some of the types of lung abscess and
to explain their varying aetiology and natural history.

It must be emphasized that a diagnosis of ‘lung abscess’ is insuflicient.
A lung abscess is almost always secondary to something else; it is much less
often a true primary condition It may be a clinical triumph and source of
satisfaction to diagnose a difficult case conclusively as ‘lung abscess,’ for
instance, as opposed to growth or empyema; it may be only too obvious that
the patent has a lung abscess. In neither casc must the diagnesis rest there,
but must be followed to its logical conclusion; namely, what is the true
primary cause of the abscess? It may, at times, be impossible to elucidate
this primary cause or to be certain of it, but the search must be made, Unfor-
tunately, complacency has again been engendered by the statement that a
fair proportion, variously estimated, of lung abscesses are “idiopathic.’ In
part this 1s true, but its acceptance stultifies all attempts to improve our
knowledge of the condition. A special chapter will deal with this question
of the diagnosis of the primary cause of lung abscess, but the principle is
postulated now as it will be a guiding theme running through all the chapters,

1 am greatly indcbted to the Guy's Hospital Reports Committee for
permission to make use of the blocks of the illustrations used in this book.



CHAPTER 1
BRONCHO-PULMONARY SEGMENTAL ANATOMX"

It is impossible to understand lung abscess without a clear knowledge of
broncho-pulmonary segmental anatomy, and thereforc an account of lung
ab.sccss must necessarily start with a description of this anatomy. It is almost
axiomatic t.hat the study of the disease processes of any organ or system must
rest primarily upon 2 kr.ww]cdge of the related anatomy and physiology. The
modetn approach to disease really dates from the time when the need for
this exact study was generally realized and followed. The older anatomy of
Galen was swept away by Vesalius; Harvey’s physiological studies did the
same for the mediaeval approach to function The application of such basic
methods in the study of the normal and abnormal led to the great advance of
the succccding.centunes. It is remarkable that in the study of diseases of the
lung a gap existed. It is true thac the classtc observations of Laennec and
many others taught us a great deal about the pathology and clinical aspects
of lung diseases, but the knowledge of pure anatomy on which this was based
was incomplete; it dealt only with the gross structure of the lung, going no
further than a consideration of the lobes as possible units. If less than the
lobes were considered the descriptions and observations were to a great extent
empiric because there was little or no ordered anatomy as a guide. In this
respect the study of lung discases may be fairly described as remaining in a
mediaeval state. Towards the end of the nineteenth century the studies of
Aeby and of Ewart began to draw attention to the more detailed anatomy of
the bronchual tree, but it was not until the second quarter of the present
century that a significant advance was made This was the recognition of
the importance of the broncho-pulmonary segment as a unit and a wide
appreciation of the need for application of this segmental anatomy in the
study and of lung di: . One reason, perhaps the chief, for
this development was the rapid advance made in thoracic surgery. The
white light of surgery illumines many dark places, and the need for more
exact diagnosis before the serious step of operation is embarked upon encour-
ages an exactitude and precision that is otherwise not found to be so nceessary.
As soon as the iraportance of this broncho-pul y segmental yis
grasped and it is consistently applied to the study and management of
pulmonary disease a great deal of new information is inevitably revealed. )]h
so happens that the suppurative diseases of the lungs depend to an unusually
large degree on the anatomic:fl .armngemem of the bmncgo-pulx;or}l]ary
segments and, as already stated, it is not possible to study or understand these
2




BRONCHO-PULMONARY SEGMENTAL ANATOMY 3

diseases intelligently without a clear conception of this anatomy, which is of
course also important in all inflammatory lung conditions. The recognition
and general acceptance of the importance of broncho-pulmonary segmental
anatomy is undoubtedly one of the great advances in the management of
pulmonary diseases in this half-century.

It 1s not possible in this book to give a full account of broncho-pulmonary
anatomy; this in itself provides the material for a book. For a fuller account
the reader is referred to the various articles mentioned in the bibliography
and to the series of papers written by the author in the Guy’s Hospital Reports
or to the book in which these papers were collected.

Nomenclature

Descriptions of the anatomy of the bronchi have been given by a number
of authors during the last ten to fifteen years, and although there is fairly
general ag on the arrang of almost all the chief branches, there
have inevitably been differences in nomenclature as many authors have put
forward their own scheme The Thoracic Soaiety recently appomnted a sub-
commuttee to draw up a uniform nomenclature, and soon after this the
occasion of the International Congress of Otorhinolaryngology in London in
July, 1949, provided an unusual opportunity to try and obtain agreement on
an international plane, accordingly a representative committee was formed
and a scheme approved by all was worked out This was submitted to the
Thoracic Society and was accepted; the agreed new international nomencla-
ture was published as a report i Thorat 1 September, 1950. This new
nomenclature, which will be used throughout this book, is shown m Figure 1.

In order to help the simple idenufication of the chief segments each is
allotted a number; 1t will be noticed that the absence of the medial basal
{cardiac) bronchus and segment on the left means that therc 1s no number 7
on that side

It 15 wrong to consider the bronchn without the actual lung segments that
they supply, these can be accurately demarcated by injection with a coloured
solution of gelatin. In this way a pattern or map of the lung segments can be
obtained (Figures 2 and 3).

The diagrams depict the average general position, shape, and size of the
segments, but there arc naturally variations from case to case. For instance,
the anterior segment of the right upper lobe may be larger at the expense of
the posterior segment, or vice versa, Allowing for such variations, the pattern
is conformed to often enough to be accepted as a standard

It will be noted that lateral and medial views alone have been used in
these diagrams; this is in marhed contrast to the habut, sull enly too common,
of relying solcly or chicfly upon postera-anterior radiographs of the lungs for
study. Lach Jung is far wider in its lateral view than m the postcro—anfcxior,
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6 LUNG ABSCESS

even though the total width of the chest ma i i
ough y be wider, For th
the radiological study of the lungs and bronchi would be incor:p‘iz?:o:i?lizat

Fig 4 Antero-posterior diagram of the segments to illustrate overlap and confusion.

lateral as well as postero-anterior views, More important still is that the
lateral views avoid the considerable overlapping and confusion that occurs in
a postero-anterior radiograph. This is well shown in the diagrams of the
segments in Figure 4. The same overlapping is also seen in postero-anterior
bronchograms, whereas in the lateral view the bronchial anatomy is scen
quite clearly (Figures 255 and 274).

The indispensability of good lateral as well as postero-anterior radiographs
is now widely recognized, but it is still only too common to find radiologists
giving a report on a lung lesion from a postero-anterior film alone and, what
is even more disturbing, to find clinicians accepting such incomplete examina-
tions and reports. Itis by no means uncommon to find a case of lung suppura-
tion has been observed over a course of many weeks, or even months, without
a single lateral radiograph being taken. This failure of appreciation of the
need for exact anatomical localization and anatomical study of the lesion as the
first step in diagnosis is really 2 perpetuation of the mediaeval approach to
medicine and surgery already mentioned. It is impossible to approach
diagnosis and management intelligently until exact localization has been
considered. For this reason the use of such loose terms as ‘upper zone,’
‘middle zone,” and ‘lower zone’ is to be deprecated.



BRONCHO-PULMONARY SEGMENTAL ANATOMY 7

If radiological opacities are studied in this way on the basis of the standard
arrangement of the broncho-pulmonary segments it will be found that it
s common to be able to recognize that a particular segment is accurately
demarcated; Figures 5 and 6 show examples of this It 1s possible to illustrate
examples of typical lesions of every segment n the lungs, but space prevents
this. A full account will be found in the book already mentioned (Brock,
1946). Once this principle has been grasped it will be found that with
practice and a simple application of anatomical knowledge a whole flood of
light is thrown on the radiological and clinical study of lung diseases, especially
the suppurative group. Difficulties and sometimes confusion occur from
ill-defined lesions, from multi-segmental lesions, or from averlap or irregu-
larities, but these will not affect the main principle, and at any rate should
serve to stimulate effort to elucidate them.

The advantages to be derived from this approach to lung suppuration on
a segmental anatomical basis are

. The ability to localize the lesion to its exact anatomical site.

The mdispensable value this has in differential diagnosss.

The confidence engendered by the knowledge that one’s approach is more
exact and specific and not empiric.

The fuller observation of the natural history and pathology that is rendered
possible

The 1evitable advance in basic knowledge that ensues

The proper prescription of postural drainage or of topical therapy within
the bronehial tree

The assessment of the exact external operative approach to a lung abscess.

N
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CHAPTER II
THE PATHOLOGY OF LUNG ABSCESS

Lunc abscess is essentially an acute suppurative pneumonitis which ;
proceed to a greater or lesser degree of gangrene. All gradations of gang)
occur, presumably duc to variations in the resistance of the host and
wirulence of the infecting organisms. As the process that gives rise to
abscess is suppuration occurring in an area of pneumonitis, it is necessar
consider how this area of pneumonitis arises, Because gangrene is such
important feature the question of arterial embolism as the primary caus
inevitably raised. Although this must occasionally happen, it is doubtful
is the process m all but a few cases. The primary event is almost certai
broneheal embolism by some substance that carries with it organisms, anaerc
or aerobic (often mixed or symbiotic), and frequently of the types commo
found in the mouth and nasal passages. This embolism sets up an ac
segmental or subsegmental pneumonitis which, presumably by causing sec
dary vascular thrombasis or by direct toxic action upon the lung tissue, gi
rise to gangrene of the lung. Cutler and Schluetter (1926) and Cutler (192
from experimental studies on dogs, have shown that a lung abscess could
caused only if both bronchial and vascular embolism was instituted. It is z
possible to correlate their observations with the condition as jt occurs in mq

Bronchial embolism and posture
T ) o snt eT-s ste common

This matt
! ' ation (Broc
Hodgkiss, and Jones, 1942). One of the most pertinent and conclusive fac
in the evidence is the occurrence of abscess in certain sites in the Jung whi
are peculiarly favourably placed to receive inhaled material in certain cor
mon postures. If a careful anatomical assessment is made of the segment
localization of inflammatory lung lesions (tuberculous as well as no
tuberculous, beforc continued spread has obscured the picture), it will |
found that certain segments are much more commonly involved than other
The first of these is, undoubtedly, the posterior segment {segment 2) of tt
right upper lobe (Figure 5); the same segment on the left side is lcss ofte
affected. This postesior segment of the right upper lobe can unhesitatingly t
named as the most important segment in the lungs  Next in arder of frequenc
is the apical segment of each lower lobe (segment 6, Figure 6). It is nc

. A R aflartnd thoether ar coneeentivelv.




THE PATHOLOGY OF LUNG ABSCESS 9

Fic 5 Abscess of the postertor segment, ight upper lobe In the postero-antenior view 1t 13 not possible to
localize the segment mvohed In the lateral view the diseased postersor scgment can be dentified

FiG 6 Abscess of the apical segment of the right lower Tobe



10 LUNG ABSCESS

These are ob§ervalions of fact, and the most satisfactory explanation of the
occurrence is simple and shows the cause to be the distribution of inhaled

Fic 7 To shaw the suggested relationship between posture and the focal incidence of fung abscess When
the patient 1s lying on hus back (Figure 7a) the apical part of the lower lobe 1s vulnerable, and when lying on
tus side (Figure 78] the lateral and posterior part of the upper lobe 13 affected

material within the bronchi (bronchial embolism) as a result of gravity and
posture.

Thus, if a patient is lying on his back when material enters the bronchial
tree the first bronchus favourable for its reception is the apical bronchus
to the lower lobe (Figure 7a). If the subject is lying on his side, the upper
lobe bronchus 1s similarly most favourably placed to receive the embalism
(Figure 75).

It is quite simple to confirm this mechanism by radiography of the chest
after introduction of a small quantity of radio-opaque oil into the trachea
with the patient lying on Ius side or on his back. Figures 8 and g show that
the oil, in such circumstances, gravitates af once to the segments mentioned.
and indeed quite a good selective bronchogram is obtained.

Moreover, when the subject is on his side he may he rotated forwards or
backwards to a varying degree. This also will affect the site of reception of
the embolus, Figure 10 is a diagram, but the disposition of the bronchi of the
right upper lobe is drawn accurately from a metal cast. It will be seen that
various combimations of lesions can occur, and all of these are observable in
practice and can be demonstrated fume and time again. With this simple Lnowchdgc
applied to the radiological and clinical study of lung suppuration it is possible
to understand a great deal that hitherto would have been obscure, meaning-
less, or empiric. X

Similar, although less common but no less precise, examples of selective
bronchial embolism may be observed throughout the lungs and many
examples will be given in the later chapters. Ifthis principle of the part played
by posture and gravity 1n bronchial embolism is accepted and appl}ed whc.n-
ever possible it will be found to pay handsome profits in achieving, quite
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piodol nected with the patient lying on bis back has entered the apical bronchus to
et ToweT e Jgure Ba was taken after thirty seconds, Figures 8 and 8 after five munutes
B
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Fia ga, b and ¢ all show almost wdentical
results from injection of liptodal when the
patient 13 lying on his nght side; In each casc
the gt upper lobe alone 18 affected.






14 LUNG ABSCESS

In most cases this inhaled material is dealt with effectively by the simple
protective mechanisms of ciliary action and cough. If these protective
mechanisms either fail or are inefficient, the stage is set for serious secondary
changes. If the inhaled material is relatively small in amount, and especially
if it remains fluid, it is likely to be expelled. The behaviour of blood can be
taken as a good example of what can happen. A small amount of fluid blood
will be evacuated by ciliary action, probably aided by cough; if clotting
occurs, ciliary action is certainly rendered ineffective (Negus, 1934) and only
coughing can clear the bronchi If the amount of clot is large or it has re-
mained i situ long enough for secondary atelectasis to have occurred (e.g
two or three hours may suffice), coughing may be quite ineffective, especially
if the power of the cough has been impaired by prolonged narcosis, prostra-
tion, muscular rigidity, or pain. The state of affairs is somewhat similar if
muco-purulent material is considered; small amounts in a thin liquefied form
are less dangerous; thick gelatinous or purulent material, especially if secon-
dary drying occurs, or secondary dilution by intrabronchial mucus is pre-
vented, is especially dangerous More dangerous still than thick fluid or
clotted material is frank, solid particulate matter such as shreds of mucous
membrane, fragments of tonsil or adenoids, fragments of tartar from the teeth
(Stern, 1925; Smith, 1927), or inhaled vomit. Large foreign bodies, in spite
of the usual teaching that they are a common precursor of lung abscess, are
but rarely so. Thus in 235 cases a foreign body was responsible in only three.
The physical character of the embolus is thus clearly of great importance.
Of final importance must be the fact that the embolic material is infected.
In most cases the infecting organisms are those alteady present in the mouth,
nose, or pharynx, and they determine the type of infection that supervenes.

The relatve virulence of the preumonitis that follows lodgement of the
infected bronchial embolus depends in great part upon the virulence of the
invading organisms and the level of resistance of the host. It is probable that
a massive bronchial embolism that produces a ‘drowned’ segment of lung also
gives rise to a more serious lesion than a smaller cm’l?o]ism.

This explanation of the mechanism of production of lung abscess by
bronchial embolism also allows for the development of a pneumonitis and
consequent abscess due to other organisms than anaerobic putrefactive ones.
Thus a streptococeal, staphylococcal, Fncdlandcrz etc., abscess can arise, or
one caused by a mixture of these and other organisms. It is characteristic of
most cases of lung abscess that the invasion starts and remains for some time

in one broncho-pulmonary segment or sub-segment, and, indecd, may never
spread beyond it. This clearly implies that a favourable local mechanism is
necessary for the development of lung absgcss in most cases. An att:{ck of acute
lobar p ia or of a n con brfxncho-pxl.eumonla may b.e
initiated by a simular process of bronchial c¢mbolism, but its development is




THE PATHOLOGY OF LUNG ABSCESS 15

presumably less infl d by lacal hanical factors and proceeds, as do
other acute invasive infective processes, by direct extension and by invasion
of lymphatics and blood vessels.

This thesis of the part played by bronchial embolism in the development
of lung infections is of fundamental importance and can, with advantage, be
used to explain the varying behaviour that is observed with organisms of
different types Thus the acute staphylococcal lung abscess that is considered
m Chapter V probably starts 1n this way, but its development may be in-
fluenced by the mnvasive nature of the staphylococcus which favours dissemina-
tion within the lung with the formation of numerous secondary foci, and
invasion of the blood stream with septicaemia or pyaemia.

Morbid anatomy

The pathological processes leading to the formation of segmental pneu-
momtis and subsequent abscess formation having been discussed, it is necessary
to consider the morbid anatomical changes that develop.

(a) Acute lung abscess with formation of a slough

[ R . I "

N N ©
portion of lung involved, either pyramdal, cuboidal, or polygonal in shape,
becomes consolidated (Figure 114), and within a short time (certainly in
most cases 1n less than ten days and 1n severe cases probably three to four days)
gangrene occurs The visceral pleura and a thin layer of subjacent lung
usually survive owing to the independent blood supply they receive from the
sub-pleural vascular plexus (Figure 116). In the most severe cases the
gangrene may affect almost the whole of the pneumomc portion, mncluding
the pleura, and early intrapleural rupture occurs (Figure 11¢) Occasionally
smaller multifocal areas of gangrene occur, and several cavittes are formed
which may mtercommunicate and may later coalesce (Figure 11d).

Before the morbid anatomy of lung abscess was studied carefully 1t was
usual to speak of ‘peripheral’ and ‘central’ or *hilar’ abscesses. Thts miscon-
ception, which still unfortunately exists, rests largely on the use of postero-
anterior radiographs of the chest; the addition of a lateral radiograph will
often demonstrate at once that the apparent central or hilar abscess is really
peripheral

It is of particular importance to note that the segment or sub-segment of
lung in which the abscess develops always extends out to the periphery of
the lung so as to mvolve the pleura Neuhof and Touroff have performed a
valuable service in stressing this fact. The significance is that, by the time
the abscess cavity has formed the overlying pleura is alwaps adherent” The area
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Fio 12, Diagrams toshow the peripheral segmental nature of lung abscess The presentasion may be costal (1),
pi (39), T or (25, 38).

or 1t may be interlobar (za),
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of adherence may be small and, of course, may not be in relation to the co§tal
pleura (Figure 12), but its presence is constant and it is of great practical
surgical importance. Unfortunately, this early pleural adherence may not
prevent later intrapleural leahage or rupture, either from extension of the
primary abscess, or from its gross distension following blocked drainage. The
presentation 15 most commonly on the costal pleura as this forms the largest
portion of the surface of the lungs. The presentation may, however, be on the
mediastinal or paravertebral aspect, the interlobar, or the diaphragmatic
(Figure 12). Although the abscess may appear not to be peripherally placed,
especially if it presents on an interlobar surface, it is imperative to appreciate
that in all cases the presentation is perspheral so far as the segment or the lobe 15
concerned  Moreover, the abscess cavity usually lies within less than a centi-
metre of the surface of presentation; even though an incorrect surgical
approach may not uncover the most superficial area of presentation Neuhof
and Touroff (1940a) report their experience of the primary situation of the
abscess within the lobe as follows:

Superficial facing thoracic cage . . 67
e PREREIN -
3
2
. 1
Deep o

My own experience in 117 operation cases is:

Superficial facing thoracic cage 103
Superficial facing fissures
Superfiaal facing diaphragm
Superficial facing mediastinum
Superficial facing vertebrae
Deep .

SR~

Even when there is interlobar or diaphragmatic presentation there is often
costal presentation as well {Figure 125).

At this stage the intrabronchial communications are ether totally occluded
or are minute. This 15 shown climcally by the irntating nature of the cough
which s largely unproductive; what sputum is raised is moffensive and comes
from the mflamed bronchi near the abscess. The occlusion of the bronchy is
due to swelling, oedema, and tension. The first evidence of intrabronchial
communication comes from a wave of foetor on coughing, experienced by the
patient or noticed by the attendants; a little offensive sputum may also be
rased. Presentation into the draining bronchi then occurs, either as a
gradually increasing seepage with intermittent greater flow, or as a sudden
massive emptying. It follows, however, that i acute lung abscess in which a lung
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slough is present, adequate intrabronchial draina s
/ A a 1ge cannol be establish, 7
effectively. The slough itself acts as a flapper-valve; as pus isaergpiilt:éa‘:gx[i :I}Z[w

Fio 14

Fio. 13

FiG. 13 Foetid lung abscess with slough There 1s widespread pneumonitis 1n addition to a terminal empycma
Fic 13 Acute foetid lung abscess to show slough extending out to nsolve the pleura; a large perforation has
occurred and the patient died from drownung due to mhalaion of the secondary pleural effsion.

cavity by coughing, the slough is flung up against the orifice of the draining
bronchi and occludes them. In any case, their effective lumen remains
greatly dimmished by swelling and oedema Until the slough has been
liquefied or broken down into sufficiently small fragments to be coughed up,
the cavity cannot heal. In some, especially when the clot is not large, it is
successfully liquefied and expelled, but in general the process is a horribly
offensive and extravagantly dangerous one. In fact, unless there is positive
evidence of rapid disintegration and extrusion of the slough, as shown by
smooth and steady clinical resolution, the process should be terminated by
operation. Almost all sound treatment is based on a consideration of the
morbid anatomical changes present, and there can be but few better instances
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15 Tomograph to show slough 1n 2 large chronic abscess cavity m the nght upper

hi: stough could not b seen on a plam radiograph

Fic 16 Examples of lung sloughs removed from abscesy cavities at operation
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In these chronic cases, even when a lung slough is no longer present or
has never existed, the purulent contents of the cavity are quite unfavourable
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Fic 17 Acute focttd abscess of right upper lobe without slough formation, rapid healing followed external
dramage at which the absence of any demonstrable slough was observed

bheh

for the estal and of free intrabronchial drainage. The
cavity contams thick, often horrible, pus and also a thick, semi-solid substance
like soft putty or tooth-paste which can be evacuated at operation only by
means of a spoon or by a very powerful sucker. This matersal blocks the
bronchral onfices connected with the cavity, and is also clearly an ideal
substance for further bronchial embolism.

Thus a characteristic feature of subacute or chronic lung abscess 1s #4e
formation of fresh abscesses These may be in the walls of the main cavity where
quite a number of small, secondary abscesses may be formed which open by
pin-hole, or slightly larger, orifices into the main chamber or, more danger-
ously significant, present into adjacent, as yet unaffected, bronchi. In this
way alone the process can creep and extend from one segment to another
throughout the whole of a lobe or a lung (Figure 18) = Alternatively or
slmu]taneous]y, an entirely new abscess may be formed either 1n an adjacent
segment or in another lobe, or even in the other lung, by a process that is
best desenbed as ‘mternal embolism.” What could be more favourable as
embol: for the production of new acute foetid abscesses than the fragments of
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dead lung tissue or of the thick tooth-paste like material extruded from the
parent abscess cavity; emboli that are both physically favourable and also
heavily infected with organisms already demonstrably virulent to the host?
The wonder is not that fresh abscesses occur, but that they do not occur
earlier, more often, and in greater number in all cases.

Again we have an example of the value of an appreciation of the morbid
anatomy underlying a disease process. So often the so-called exacerbations or
‘relapses’ that occur in the clinical course of a lung abscess are not inter- *
mttent phases of faulty drainage from the parent cavity, but are actually
caused by entirely new secondary abscesses. This can usually be assessed with
certainty from a radiographic study of the case providing careful anatomical
localization is made of the affected segments, when it can be appreciated that
in addition to the parent chronic cavity an entirely new acute abscess has
appeared in an adjacent segment (Figure 1g). Appreciation of this state of
affairs must be the preliminary to any decision in regard to treatment that is
to be logical and correct, for when by these two processes what was once a
solitary abscess has extended to involve a whole lobe, or even a whole lung,
recovery is unlikely with simple external drainage; lobectomy or pneumonec~

Fic 18 Total excavation of all segments of night upper lobe and middle lobe

i Moolten (1935) rightly
tomy alone offer a prospect of relief .Touroﬁ' and Mo !
stres}; that, once established, the chronic phase of the discase never subsides

spontaneously; ‘the secondary changes in the lung parenchyma including the
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bronchiectases may in time increase to such an extent that they completely
overshadow the original abscess.”

In addition to the perils to life from Jocal extension and local complications,
there is always the danger of more remote dissemination, particularly to the
brain. The mechanism of the spread of pulmonary suppuration to the central
nervous system by means of the vertebral venous plexus is discussed and
explained by Batson (1940} and also by Coliis (1944).
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and analysis of my experience in cases of lung abscess leads me to be un-
convxlnccd that it is correct. It is true that most foul-smeling abscesses
constitute an entity; on the other h.and, foul expectoration may occur in the
course of some lu{lg abscesses which undoubtedly do not conform to the
usual type. Offensive sputum may be raised for only a short time during the
early stages of the illness or the sputum may develop a foul smell after being
inoffensive for weeks or months, presumably due to secondary infection and
not indicating a primary foetid aetiology. It is by no means uncommon to
find foul-smelling sputum in association with a bronchial carcinoma which
is causing partial bronchial obstruction and thence secondary abscess forma-
tion; although anaerobes can flourish in these conditions of obstruction, the
suppurative process is certainly not comparable with acute foetid abscess.
The sputum may become foul i any broncho-pulmonary disease in which
drainage of infected secretions becomes 1mperfect and anaerobes are able to
grow in recesses or cavities that do not empty for long periods; this is one of
the reasons why the sputum becomes foul in long-standing cases of bronchi-
ectasis.

Yet again one must be careful i deciding that the sputum indeed is, or has
been, genuinely foul 1t is not enough to rely upon an aflirmative reply to a
question as to whether it has been ‘foul’ or "unpleasant’; to the patient any
thick, purulent sputum may be foul or disgusting, or may taste unpleasant,
and he may describe it as such although on closer inquiry he wili admit that
1t did not actually smell foul Conversely, the paticnt may not notice that
the sputum is foul-smelling, although this may be only too obvious to those
in attendance. Smelling the breath on expiration or after coughing may
reveal the foetid nature, but the most discerning assessment can usually be
made at bronchoscopy when the characteristic odour may be recognized
unequivocally. R .

It is often very difficult to assess whether, in a particular case, an abscess

ic or has been genuinely “foetid’ unless one actually smells the odour, The
o the abscess

1-malignhant

cases studied during the last nne years, 162 {51 per ceny wue classified as
faetid and 156 (49 per cent) as non-foetrd. Thcs:_t figures are not put forw?rd
as more than approximately accurate, the margin of error either way being
possibly as much as 10 per cent. They do emphasize, however, that the
typical and undoubted foetid abscess does not constitute anything like the
majority of cases of lung abscess The figure of 51 per cent shows that reliance
upon this feature in diagnosis would prove misleading in many instances.
Neuhof and Wessler (1932) stated, ‘climcally, abscess of the lung is practically
synonymous with putrid abscess of the lung’; there can be no doubt that they
would net support this statement to-day, but I quote it as illustrating an
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incorrect atutude to lung abscess that still exists, but is quite unjustified in
view of our present greater knowledge of the condition.

CLASSIFICATION
A satisfactory classification of lung abscess is difficult to achieve; the
following is suggested as it covers what we know of anaerobic lung abscess
to-day It should need modification or amplification as we learn more of this
condition.

AnaEroBIC LUNG ABSCESS
1. Pnmary
/bmnchogcnic
(a) Acute pulmonary gangl‘enc\
vascular embolism or thrombosis

Acute (acute foetid, solitary foetid, /wi!h slough

y fuso-spirochaetal) Nwithout slough of any size
)] Fucud\ localized

Chi
mmc\dlﬂ'usc

. acute
[G] Acunomycouc\
chronic

(d) Unidentified micro-organisms

2. Secondary
Primary cause
{a) Carcinoma,
(b) Adenoma,
(¢) Intrabronchal foreign body, including broncholith,
{d) Intrapulmonary foreign body,
(¢} Bronchiectasis,
(f} Lung cyst,
(g) Aerobic lung abscess: Staphylococcal,
Friedlander,
Streptococeal,
Tuberculous,
Unidentified or non-specific micro-orgamsms,
s i 1
Infarct/ ystemic vein

endocarditis.
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Pruvary Avazromc (Forrp) Apscrss

The most important group in this comprehensive classification is, without
doubt, that described as ‘acute foetud’ for it inclydes a high proportion of
cases of foul-smelling abscess in which the clinical and pathological picture is
sufficiently precise to constitute a separate variety or entity. Of the various
names (acute foetid, acute putrid, solitary putrid, fuso-spirochaetal) that have
been suggested, the one that seems most satisfactory (or least unsatisfactory)
is “foetid” abscess and this name will be used henceforth in this book. The
criteria of diagnosis of the condition will emerge from a consideration of the
pathology and clinical course

PaTtHorocy

The conditien is essentially an acute suppurative pneumonitis proceeding
to a greater or lesser degree of gangrene and is characterized by a peculiar,
penetrating, and exceedingly offensive smell. It is not the gangrenous lung
that causes this smell, for examples of gangrene occur without the smell
(e.g. Friedlander abscess as described 1n Chapter VI). The smell arises from
an anaerobic infection, often mixed, which both causes the gangrene and
flourishes on the dead tissue. L

All gradatiens of gangrene occur, presumably due to variations in the
resistance of the host and the virulence of the infecting organisms. In the
extreme form suppuration is absent or mimimal and the c})‘ndlﬁon presents
as an acute pulmonary gangrene; i fa'ct, t.hc_ term ‘abscess’ is scarcely applic-

unmnn bn alaecifir thic randition
f

a slough forms and rapidly separates 10 He 10use Ul Paily suuse s are @t el
cavity distended with pus. Neuhof and Touroff (1942) have suggested that
in this group a *hyperacute’ type can be usefully dxﬂ"erfntlaled from an acute
one. The gangrenous portion of lung that separates is usually of n.wdcratci:
size and corresponds to a sub-segment or even to a segment of lung; severa
smaller areas may, however, be affected, giving two, three, or more IgflVl:;CS
closely situated in coalescent areas of necro-suppurative pneumonitis. Finall )’r,
in the least severe form the gangrenous clement is small and th]cu suppuram;
element preponderates; an abscess cavity m.forrfled, full of sur; ni ;21;‘ :i‘r;c
containing a relatively insignificant and easily liquefied lung sloug g

Ig)l:lm process that gives rise to the abscess is suppuration m;;d n:;]c;zsxs
occurring in an area of segmental or syb—scgmex}tal pneumﬁnms, 'hir?ism l\)'y
event is, wm almost all cases, bronchial embolism, and the mec] Y
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which this acts was explained in Chapter II. The inhaled substance that
forms the embolus carries with it anaerobic organisms (often mixed or
symbuotic) of the type commonly found in the mouth or nasa'l passages.
More rarely 1t 15 due to secondary anaerobic infection of a portion of lung
infarcted by vascular embolism.

The progression to chronic anaerobic pneumonitis and the formation of
new acute abscesses has also been described 1 Chapter 11, and the gravity
and hopeless prognosis of the established chronic condition has been empha-
sized

Of equally grave significance is the early occurrence of multiple foetid
abscess formation, especially 1f a whole lobe 1s 1nvolved (Figure 20). Presum-
ably these cases with early massive involvement are due either to gross
contamination of the bronchial tree or invading organisms of ligh virulence
or both. They might be more correctly described as diffuse anaerobic
pneumonitis with secondary abscess formation and even classified as such,
rather than be classified with acute ‘solitary’ foend lung abscess

Bactertology

According to Maxwell (1934), Leyden and Jaffe (1867) were the first to
report the presence of spirilla 1n the foul sputum obtained from cases of
bronchiectasis and lung abscess. The pathogenic role played by spirochaetes
and fusiform bacill 1n the production of foetid lung abscess 1s now generally
accepted, but for many years it was argued that they were merely secondary
mvaders from the mouth The literature contains many good accounts of the
bacteriological investigation of these abscesses, most noteworthy scem to be
the contributions of Smith (1927, 1932); papers by Varney (192g), Crowe
and Scarf (1928), Bucher (1936}, and Stern (1935) should also be consulted
In addition to the demonstration of spirochaetes and fusiform bacilli in a lngh
proportion of these abscesses, Smith (1927) has produced lung abscess in
laboratory animals by the introduction into the trachea and bronchi of
material saturated with scrapings from human pyorrhoea pockets; Cohen
(1922) has done the same  Neuhof and Wessler (1932) sum the matter up by
stating that certain pathogenic anacrobes are to be found in every stage of
the infection and disappear when the infection subsides; they are the only
pathogenic orgamsms found in putrid lung abscess which produce gangrenous
lesions of the lungs cxperimentally when introduced into the bronchial tree

Burdon (1928) and Varney (192g9) describe the finding of Bact melanno-
gemeum, which seems to possess significant characters. It produces a black
pigment on suitable culture medium and the cultures develop a foul odour
simtlar to that found in lung abscess. In symbiosis with other organisms it
produces extensive necrosis of tissue. Varney states that the orgamsm grows
slowly in culture (two to three weeks) unless it is in symbiosis, when it grows
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quickly. It furrqs granules which can be found in tonsillar crypts, some of
the granules being so large that they might readily be aspirated during
operation. 'The organism probably follows into the tissues where other
micro-organisms such as spirochaetes, fusiform bacilli, and streptococci have
caused initial damage; Bact. melaninogenicum lives on dead tissue and completes
the process of destruction. Varney suggests that streptococci and other
micro-organisms are of aid, not only because of their intense pathogenic
powers, but also because of their ability to maintain the anaerobic conditions
essential for other organisms.

It is probable that varied combinations of spirochaetes, fusiform bacilli,
streptococei, and other micro-organisms can cause anaerobic or foetid lung
abscess in favourable circumstances, and it may well be that other, as yet
unrecognized organisms, particularly anaerobic streptococci, play a specific
role at times  Actinomyces certainly may do so and may be the only micro-
o Frvend in cama racae of fonl line herece Actinomyces seems to have

the chest. At one end
' prophyte and dies out
quickly without any specific treatment once drainage is established or after
the use of antibiotics; at the other end of the scale the infection it causes may
be of a highly malignant invasive nature that may fail to respond even to
intensive pemcillin therapy. It can produce a lung abscess in every way
comparable, clinically and radiologically, to the usual fuso-spirochaetal foetid
abscess and can be isolated 1n almost pure culture from both sputum and
discharge. It is, however, more likely to produce a necro-suppurative seg-
mental pneumonitis with multiple small abscesses or foci of suppuration
rather than a solitary abscess cavity. It may cause a non-foetid abscess.

CrinicaL FEATURES

Acute pulmonary gangrene ]

Although it might be argued that this condition is not, strictly speaking,
Iung abscess, its relationship is sufficiently close to justify its inclusion and its
description. It is a rare condition and rather than detail a formal account
of its climeal features I record the following two cases that are the only ones
1 have encountered.

ris

Ca‘;! '1{\1;;. EN, aged 22, had been taken ill suddenly about a week beforc I was zsked'm
see her She was then gravely 11l with a rapid pulse and a temperature of nearly 104° radio-
graphs showed a large, probably distension, abscess cavity in the right upper lobe. 'I}erc
was no obvious pnmary cause. In view of the short duration of her allness it was decide hl'm‘
to operate, but 48 hours later her condition was even worse, She was continually coughing
up large quanaties of extremely foul, horribly offensive blackish sputum, clearly dnagmnc
of an acute pul Rad phs showed that the whole right upper lobe was

ary gang
now opaque; operation was advised.

g
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On November 8, 1938, under local analgesia a scgment of the fourth nib 1n the mid-axilla
was resected, the pleura was adherent. Incsion of the lung revealed a large, gangrenous
abscess cavity contaiming horrible, black, disintegrating tissue with much black oedema fluid;
the cavity was packed open

The immeduate effect of this operation was dramatic, the temperature fell abruptly to
normal, the general condition improved, and cough and sputum abated. The pack was
changed 48 hours later; two days later she had a sudden massive secondary haemorrhage
and died at once.

It 15 probable that if chemott had been availabl lly penicillin, the process
rmight have been controlled, but relicf without eperation would have been unlikely.

2 Mr J S, aged 25, underwent partial gastrectomy for a gastric ulcer under ether anaes-
thesa on January 31, 1941, the abdomen gave no trouble, but immediately after operation
the rose and signs appeared at the right base suggesuve of atelectasis The
temperature subsided after forty-eight hours but then rose agan, and he coughed up sputum
which was purulent and soon became offensive. He was given sulphapyndine A radiograph
towards the end of February showed an opaque right base suggesting consolidation with
some flwid, during the last week 1n February he was much better and the temperature was
almost normal although there were still gross physical signs in the right lung. At the beginning
of March he was not so well, and on March 3 (four weeks after operation) he coughed up
ten ounces of foul sputum mixed with blood and then was afficted with mcessant coughing
of dark frothy blood which was exceedingly offensive  On March 7 the temperature rose to
103° and his condition became worse; radiographs still showed 2 large opacity at the nght
base, several aspirations of the chest revealed only a Iittle blood-stamned fluid

1 saw him for the first tme on March g, 1e n the sixth week after operation, he was
gravely 1ll, pale (Hb under 6o per cent), sweating, and was incessantly coughing up stinking
blood The whole chnical picture was charactenistic of an acute pulmonary gangrene, the

e T . - ?

wwnoam LIand

odour, and onc large lung slough measusing 2 X 2 X o 5 inches and other smaller sloughs.

There was immedsate and dramanc rehef from the incessant coughing, the gangrenous
cavity was presenting mto the oblique fissure, it was packed open Blood transfusion was
given and sulphapynidine continued

His condition ymproved for several days and he suffered very Ditle cough and sputum,
but he became worse on March 14 and died on March 16, a week after operation  There
was no autopsy

It 15 pust possible in this case that the gangrene was due to secondary anacrobic infection

of an infarct, but this 18 not likely 1n view of the early onsct of chest symptoms immediately
after operation

Acute foetid lung abscess

Many of the chinical features emerge from what has already been said in
the description of the pathology and morbid anatomy, and n order to avoid
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too much repetition only a limited further account is needed. The primary
cause is of considerable relevance to a clinical picture, but as Chapter VII s
devoted to a detailed discussion of the primary cause of lung abscess in general,
it must suffice now to say that in many cases of acute foetid abscess there is a
history of a recent operation, usually on the mouth, nose, or pharynx. Dental
extraction is especially important in this country; tonsillectomy is a common
cause in the United States. Thus Flick, Clerf, Funk, and Farrell (1929)
reported 172 cases of lung abscess, g7 of which followed tonsillectomy. In the
absence of a recent operation the most common cause is dental sepsis, particu-
farly chronic gum infecuon with pus pockets and tartar masses (Stern, 1935).
The incubation period is most easily assessed when the abscess follows an
operation and it 15 then found that thereis alatent period of ten to twenty days.
This latent period often results in failure to appreciate the causal relationship
between the preceding operation or tooth extraction and the development
of the abscess. It is common to find the doctor, as well as the patient, fail to
connect the lung illness with an episode that occurred, apparently uneventfully
and successfully, one to three weeks earlier. The patient may even declare thatit
is an ill-fortune that has laid him low with an ‘attack of pneumonia’ when he
did so well after his recent operation. Often he has made such an apparently
successful recovery that he has been discharged home. He may also attribute
his illness to ‘catching cold’ on the way home
Usually, however, inquiry reveals that all has not been completely well
with the chest, even though it be merely a dry cough. The actual onset of the
illness due to the abscess may be abrupt, and if it is accompanied by a sharp
rise in temperature and shivering, and by a pleuritic pam in the chest, 2
diagnosis of a primary ‘pneumonia’ 1s made. It is often not until the onsct of
a productive cough with foul sputum that the correct diagnosis is thought of.
Sputum at first 15 usually small m amount, mucol_d and muﬂ‘::n.swe, but the
patient even at this time may complain of occasional nauscating waves of
evil odour or of a little foul sputum. Classically, the emptying of the abscess
is sudden, and within a short ttme many ounces of horribly offensive pus may
be raised, often with blood as well. Occasionally life is endangered by thg
sudden rupture of a large abscess, especially in an elderly or dcbthted
patient, but more often the effect on him. is one of consternation, alarm, :mt
disgust. This sudden massive expectoration is almost diagnostic of an nclrl ;3
lung abscess, always bearing 1n mind, as was mentioned earlier, the need (}s
considering and excluding expectoration of an empyema. Sudden r\{pturese
by no means constant, and, indeed, it 1s common for the sputum to]ml:lread‘
gradually both m amount and foulness with perhaps occasiona 0(}( !
ining, and for the steady, foul expectoration to continue for dfiys or weeks.
e in with is high, 103° to 104, although it falls if free
The temperature to begin with is high, 103 to 104% oug| lar beight i
drainage is established or continues at a variable and irregular heigl
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drainage is unsatisfactory. The more severe toxic features and pyrexia may
be lessened by chemotherapy or the antibiotics. X
Pleuritic pain is common and may be associated with frictton sounds, but
other physical signs may be strikingly scanty or even absent. This is not
surprising when one considers that the surface presentation of the affected
broncho-pulmonary segment is in any case small, and may be in a quite
inaccessible situation, hidden by the scapula, or paravertebral or interlobar
in position. The physical signs of fluid in the pleura may be added, and if
mtrapleural rupture occurs the signs of air as well as fluid will be present.
Rupture into the pleura is a disaster, the gravity of which is reflected in the
patient’s general condition; in severe cases he may be in extrems, and unless
prompt relief is given, death may occur rapidly. Choking and suffocation
from secondary intrabronchial flooding are often the actual cause.
Touroff and Moolten (1935), after pointing out the grave prognosis of the
chronic phase of the disease, make the observation, ‘on the other hand the
mortality of the primary stage of typical lung abscess is exceedingly low,
Death at this stage occurs usually only in markedly debilitated subjects,
particularly in the presence of diabetes or senile cachexia’ This is true, but
it refers only to the primary stage of the abscess and its intrabronchial presenta-
tion, unless speedy recovery follows, the prognosis becomes progressively more
serious.
In favourable cases of acute foetid abscess, in wiuch a large slough is not
present, once ntrabronchial drainage has been established healing can be
rapid. Pyrexia and other signs of toxaemia should subside while the sputum
steadily diminishes in amount and loses its foul odour. Diminution of the
sputum without corresponding climcal defervescence indicates that drainage
has become madequate One of the characteristic features of acute foetid
abscess, however, 15 its relapsing nature; a process hable to occur even when
no slough is present, but inevitable if the abscess contains a slough.
Neuhof and Touroff (1942) have also described what they call 2 *hyperacute
variety’ of foetid lung abscess, and they state, ‘the importance of segregating
hyperacute cases lies in the necessity of regarding them as surgical emergencies
irrespective of one’s view in favour of or against early operation in the severe
cases’ They state that this variety has three additional radiological features.
1. Substantially more infiltration in the wall of the abscess than is seen in
acute abscess

2. The abscess cavity may present an irregular or scalloped border due to
attachment of gangrenous pulmonary sloughs to the walls.

3. The pleural reaction about the abscess often is both intense and extensive,

In all cases of lung abscess it is essential to have early and frequently-
repeated radiographic control of the lung condition. Lateral radiographs as
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well as postero-anterior ones are essential for a proper study and control of
the lesion.

The whole question of the exact anatomical localization of the abscess is
a large and important one and has been fully
discussed in Chapter 1.

The importance of radiographic control,
which of course applies also to all forms of
lung abscess, lies in the fact that it is and
must always be the final deciding factor in
a correct assessment of the patient’s progress.
Unfortunately, it is only too common to see
apparently satisfactory clinical improvement,
with temperature normal and sputum small
in amount or absent, and yet radiography
stll shows that an abscess cavity persists.
Until the abscess is completely healed, radio-
logically as well as clinically, the patient
remains in peril of his lung and hs life. Itis
Fio a0 Dense basal apacrty due 10 a by no means infrequent to see the patient who
blocked abscess of the lower lobs with much 112 been ‘cured’ of his lung abscess undergo a
b ng poeumoniis’ which obscures  dangerous or fatal relapse. The radiographic
diagnosis of a lung abscess depends, essentially,
on the demonstration of a cavity contaming
air and fluid and surrounded by a greater or
lesser amount of consolidation. In about half the cases of undoubted hfng
abscess it is, however, not possible to demonstrate such a cavity containing
a fluid level, and, indeed, the more severely 1ll the patient the more Iikely
1s the fluid level to be absent In the most critical condition of all-—namely,
a blocked cavity—only a dense opacity will be seen (e.g. as in Figure 20), and
the patient 15 often profoundly il In such circumstances a (liagnosgs of
‘pneumonia’ may again be made with disastrous consequences to the patient.
T would like to recall what was stated earher in this book, that the dragnosis
of an abscess depends on the expectoration of pus in quantities sufficient to
have come from a cavity. Although at the moment of grave illness the
amount of sputum raised may have dimmished or fallen to a trace, the recent
history of foul expectoration should tell its own story.

Case report cof

AR, a man aged 33, had developed an acute foetrd abscess of the posterior segmcnh V
hus right upper lobe some three months earlter and after a course of expectant lrcatm:;lb an
been discharged as ‘cured’ Some two weeks before I was asked to see him he has ccd
readmitted to hospital very 1ll, coughing up several aunces of offenszve sputum 2 gay!nzn
still with a radiological abscess cavity 1n Ius night upper lobe (Figure 21a) External drainage
was adwised and arrangements made for his transfer to a chest unit, where he arriver
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Fia 21 Chromc abscess of the posterior segment of the might upper lobe {a), which has undergone
blockage and acute distersion (b and ¢), an acute pneumonic process 15 simu
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following day When, on the succeeding day, I went to operate on him, I was greeted by
my resident with the news that 1t was too late because the man was very gravely 11l and
now had an extensive pneumomnic consohdation of the greater part of his right upper lobe,
A radiograph did indeed show a dense opacity blotting out almost all the upper part of the
right lung, and 1t was easy to unds d how a di: is of p ia could be made
(Figure 216)  On the other hand, 1t was quute certain that two days earher the man had had
an abscess cavity m the same site, because 1t had been shown radiographically, and he had
been coughing many ounces of very foul sputum which had now decreased in amount It
wa clear that he now had a blocked cavity and, far from bewng too ill for operaton, his grave
condition made immediate operation 1mperative  When the lung was exposed it was indeed
found to be tense and distended, and incision revealed a huge, stinking abscess almost bursting
with some ten to fifteen ounces of pus and lung sloughs

It 15, therefore, very important to realize that a dense opacity in the
presence of what is clically a lung abscess is highly suggestive of an
imperfectly-drained cavity and does not exclude cavitation,

An abscess that 15 progressing favourably should show progressive radio-
logical dimmution in size and progressive clearing of the secondary pneumonic
consolidation. In addition, it should remam empty, the demonstration of a
persistent flmd level is usually in itself evidence that drainage is incomplete
and therefore that all is not well. The significance of the persistence or
development of a uniform opacity has just been stressed

The clearing of the surrounding opacity and the diminution in size of the
cavity should continue and should be associated with correspondingly steady
clinical improvement. Unless both radilogical and clinical improvement
continue, the course 1s not satisfactory. Clinical improvement without radio-
logscal improvement 1s likely to prove disappointing (Figure 19).

In contrast to early complete resolution, the illness may continue with no
radiological improvement or even radiological deterioration. The more usual
course is for an initial improvement to be followed by exacerbation and
further remissions until a subacute or eventually chronic state of suppuration
15 present. The occurrence of frank abscesses in the walls ?f the parent abscess
or the development of new abscesses n adjacent or distant segments has
already been described. . d

Even though the abscess eventually clears rad.wloglcally, the damage done
to the lung in the process of healing, especially if very pr‘olongcd,. may 1}7:: Sﬁ
great that permanent bronchiectatic changes and }nfectlon persist with al
the attendant disadvantages and dangers to the patient.

In the chronic state the patient usually runs a low fever, »
exacerbations, and continues wasted, pale, ill,_ anq toxic; e
fingers develops and sputum continues to be raised in amounts that mfx)ft i
one to two ounces or may be as much as ten to fifteen ounces a daty, ; =
usually persistently offensive, although this. feature may vary I&am lf"ofit

time. When the amount of sputum raised is large, a considerable part

vith intermittent
clubbing of the
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may be clear, mucord, and frothy, in contrast to the thick, purulcr'nt element.
Haemoptyses may be small or may be large, frequent, and alarming.

The miserable condition of such a patient is pathetic, but it should be
remembered that a chronic abscess that persists with but little chinical illness
and small amounts of sputum may still prove to be just as dangerous as the
more distressing type. Touroff and Moolten (1935) rightly state that mn the
chronic case the average duration of life in adults is less than three years; the
hopeless prognosis, in fact, parallels that of cancer.

SeconpaRY FOETID ABSCESS

The chuef interest and importance of this group lie in differential diagnosis
and in this respect the significance of offensive sputum was fully discussed in
the opeming portion of this essay. The first fact to bear in mind is that just
because a patient is coughing up offensive sputum from an abscess, it does
not follow that the condition is a primary anaerobic abscess with a lung
slough

The antecedent history is of chief importance; a recent operation, especially
on the nose, pharynx, or mouth, followed by an 1llness 1n which foul sputum
soon appears, or the demonstration of chronic dental sepsis with tartar

N - v T “" " 1expectoration, afford

r anaerobic abscess. A

: ifected with anaerobes

and thus associated with offensive sputum is given in the classification on
page 27.

In most of these the history is lengthy and in many of them the sputum
raised in the early part of the illness will not have been offensive. Thus is
especially likely to be so in the case of primary aerobic abscess due to a
specific organism, ¢€.g. a streptococcus, in which chronicity has been accom-
panied by fibrosis, residual cavitation, ahd secondary bronchiectass, and then
the super-added anaerobic orgamsms.

Among the speafic orgamsms the tubercle bacillus introduces difficulties
and complexities. Most observers, hike myself, must have met examples of
acute lung abscess progressing to chromicity and with abundant foul sputum
which are found to be associated with tuberculosis. The term ‘associated
with’ 15 used deliberately because 1t is often difficult to be sure whether the
tuberculous element is primary or secondary. It would seem that in some
cases a septic process distupts a tuberculous focus in the lung, exther active
or qui and dary tul losis results. Clearly this is not an unlikely
happening considering the frequency of tuberculous foci The debihtating
effect of the sepsis must also play a part in reducing the resistance of the
patient to tuberculosis. On the other hand, cases occur 1n which the tuber-
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culosis was without question the primary event; I have, for instance, had two
examples which developed in patients who had been under treatment,
including artificial pneumothorax, for several years for phthisis. In both of
these a foul-smelling anaerobic abscess developed. In both the amount of
sputum was very large, fifteen to twenty ounces a day, and this has been so in
other cases I have seen in which the tuberculosis did not present as a primary
condition. It is often difficult to find tubercle when the amount of sputum is
large, for the great quantity seems, as it were, to swamp the tubercle bacilli,
In one of these two cases mentioned above the sputum was consistently
negative over a period of many weeks although very careful search was made
and 1t was known to have been positive earlier. The patient had some fifteen
ounces of sputum a day; pneumonectomy was performed and the volume
dropped at once to about a drachm a day, which significantly was found to
be T.B. positive within forty-eight hours of operation. 1t is safer to suspect
tuberculosis as an accompanying element in any case of chronic lung suppura-
tion associated with large quantities of sputum, and to make diligent and
repeated search for acid-fast bacilli.

Infected lung ¢yst may mimic a foetid lung abscess very closely, for it is
common for the infection to be anaerobic, fuso-spirochaetal, and very offen-
sive, This is quite apart from an old chronic lung abscess cavity which has
become epithelialized and mimics a congenital cyst.

In bronchiectasis it is well known that the sputum may become foetid, and
in the course of the illness a secondary acute foetid abscess may develop,
either in the affected lobe or elsewhere. The correct diagnosis should present
no difficulty .

A foul-smelling abscess may develop around a retained infrapulmonaty
foreign body, but again there should be no difficulty in diagnosis. .

Intrabronchial foreign body may, of course, be more obscure and misdiagnosis
frequently occurs; often there is no truc foetid lung abscess but rather a
condition of obstructive septic broncho-pneumonia with secondary foetid

bronchiectasis. . et
Bronchial carci or bronctal ad as a primary cause of offensive lung

suppuration is very aften overlooked, particularly when it presents as a fra)r[lik
cavity with a flnd Jevel. A little forethought and careful investigation should,
however, lead to recognition of the growth m most cases, although in some,
more especially in younger patients, it remains lmp(?sslblc to conﬁrmlol;
exclude a growth until aperation or autopsy. The finding of an unsuspec ct
growth continues to be an occasional surprise cven in the practice of th.e mc:]sv
careful and experienced. Certanly a growth should be suspected |‘r(|] ﬂm};
patient over fifty ycars of age who has developed a Jung abscess with

apparent primary cause such as dental sepsis or a recent ope'rz;‘nron.l g

All these conditions of secondary anaerobic suppuration with joul-sm
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sputum have one thing in common; namely, a cavity or cavities with non-
resilient walls and partly obstructed so that drainage is imperfect and the
contents remain stagnant and unchanged for many days Under these
conditions secondary anaerobic infection is very common, and organisms,
often of relatively low virulence, are able to settle and multiply and produce
the evil-smelling sputum which may so closely mimic that produced in
primary anaerobic lung abscess both acute and chronic.
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frequently occurs; often there is no true foetid lung abscess but ra!her‘ﬂ
condition of obstructive septic broncho-pneumonia with secondary foetid
bronchiectasis. .

Bronchial carcinoma or bronchial adenoma as a primary cause of offensive luns
suppuration is very often overlooked, particularly when it presents as 2 fmlr:{k
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All these conditions of secondary anacrobic suppuration with fou



ANAEROBIC (FOETID) LUNG ABSCESS 39

sputum have one thing in common; namely, a cavity or cavities with non-
resilient walls and partly obstructed so that drainage is imperfect and the

remain and h d for many days Under these
conditions secondary anaerobic infection is very common, and organisms,
often of relatively low virulence, are able to settle and multiply and produce
the evil-smelling sputum which may so closely mimic that produced in
primary anaerobic Jung abscess both acute and chronic.




GHAPTER 1V

AEROBIC (NON.FOETID) LUNG ABSCESS

Defination

It has already been emphasized that lung abscess does not constitute an
entity but is a climco-pathological condition due to many different causes
and processes The significance of a foul smell has been fully discussed and
it has been pointed out that this feature does not justify accepting cases with
an offenstve smell as constituting an entity, although it serves as a convenient
criterion for a primary grouping. A group of cases of lung abscess remains
not associated with a foul smell and these must now be considered. Once
more~it is necessary to recall the earlier remarks (p. 26) on the frequent
difficulty of identifying or excluding the presence of the characteristic offensive
smell.

It can be stated at once that this aerobic or non-foetid group does not
constitute an entity; it is merely composed of those lung abscesses that are
not offensive  Although the term ‘aerobic’ js used, it is not a strictly accurate
one for not all anierobic organisms cause offensive suppuration; thus actino-
mycotic abscess appears in both the foetid and non-foetid groups because
although it usually produces a foul lung abscess it sometimes does nor. It
must be repeated that it is our duty and our task to try and separate this
rather confused group into as many of its component parts as possible, for
only in this way can treatment be rationalized and confidence engendered.
It is merely 2 matter of convenience to make this primary separation into 2
foetid or anaerobic and 2 non-foetid or aerobic group. Touroff and Neuhof
(1941) have written on ‘the differentiation between acute putrid and non-
putrid pulmonary abscess,” but perusal of their account leaves one “‘llh‘ the
impression that there is a danger of the reader, inexperienced or_unfnmllhar
with the problem, accepting their non-putrid group as a pracnca‘l entity.
This separation of the non-foetid cases is merely a primary convenience of
classification and has only a limited bearing on clinicai course ;mfi treatment.

Touroff and Neuhof postulate that the division 1s of great value in treatment
because the tendency of the non-foetid group is much more towards spon-
taneous resolution, that the same urgency for opemtior.l is not present, and
that an expectant policy can be pursued for a longer time with less danger
and more chance of success. Moreover, they go so far as to state that Farly
operation is even undesirable in the non-foetid group and should be aymld!:i
This is to a certamn extent true in that some specific types of non-foetid ulng
abscess have a much greater tendency to develop towards spontaneous yesolu=

40
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tion, and the morbid anatomical process may be predominantly one of
suppurative pneumonia with secondary abscess formation (the abscesses often
being small, multiple, scattered, and constituting a relatively minor volume
in the inflammatory process) in which external drainage at any rate is less
precise and less satisfactory. It is, however, not my experience that spon-
taneous resolution with low morbidity and low mortality and without serious
permanent secondary changes mn the lungs is substantially more frequent in
the group as a whole than 1n the foetid group. This is clearly shown in the
accompanying analysis of 318 cases (excluding 74 due to growth) seen by me
in the nine years 1942-50, which s based on a primary separation nto a foetid
and non-foetid group It is true that there 15 an appreciably higher rate of
spontaneous resolution in the non-foetid group (47 per cent as opposed to
30 per cent) and a somewhat lower proportion of chronic cases {41 per cent
as opposed to 62 per cent), but the differences are not sufficient to do more
than indicate, 1 this senies at any rate, that the non-foetid group tends to be
somewhat less serious than the foetid group Non-foetid lung abscess still
remains a serious condition in which death, delayed resolution, and chromcity
play a large part

TABLE I

AnavLysts oF 318 Cases oF LUNG ABsCEss (EXCLUDING 74 DUE To GROWTH)

1 | Spontancous

Requred | Chrome, Died after

| Toral resolution operation | no operation | P8 | "operanion
Focud 162 55034%) | 70 20 8 | 15
Non-foetrd 156 77 {50%) [ 44 24 1 [ 8

Table I shows the proportion of foctid to non-foetid cases of lung abscess scen over a
period of nine years (excluding 74 due to growth)  The non-foetid group shows a some-
what less grave tendency than the foetid group

TABLE 11

Anarysts To S1How Bruaviovr oF Acute Asscesses v Lacn Grour

7 —
Spontaneous Required Died after
Toual J resofution operatian Dued operation
Acute foetrd ] 61 ' 37 (6o%) | 20 3 3
Acuwenonfornd | Bt | 56 (70%) 16 6 3+

Table 11 compares the behaviour of acute foetid and non-foetid abscesses, A slight differ-
ence in favour of the non-foetid group 1s seen.
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TABLE 11}

ANALYSIs TO SuOw BEHAVIOUR oF Chronte Awscesses v EacH Grovr

Incrdence

Total of Stontaneous | Required Died Died after | Continued

chromagy | 760 dutton | operation operation | chromeity
Chronic foctic{l 101 GQZA, of 162, 18 58 5 12 20
Chronic non-foetid 75 {48% of 156 23 27 5 4 20

Table I11 shows the incidence of chronic cases m the two groups and compares theirr
behaviour  There 1s sull a slight preponderance 1n favour of the non-foetid group but
chromcity, operation, and death are still formrdable.

The figures do not support statements made by Neuhof (1940): ‘In general,
it may be said that suppurative broncho-pneumonia appears to be a self-
lumited discase and that spontaneous subsidence undoubtedly occurs in the
great majority of cases,” and, ‘whereas putrid abscess is commonly encountered
as a subacute or chronic disease, when effective treatment has not been
instituted n the acute stage, subacute or chronic aerobic abscess of the Jung
is rare regardless of the treatment during the acute stage. The reason is to
be found 1n the fact that aerobic abscess of the lung usually subsides spon-
taneously or is fatal or perforates into the pleura.’

CLASSIFICATION

It will be accepted that it is incorrect to apply generalizations on clinical
course and treatment to individual cases of non-foetid Iung abscess when it
is realized that this group is made up of a number and variety of different
types of lung suppuration. The only logical way and the only practical way
is to subdivide the group into as many sub-varieties as can be recognized,
In later chapters, for instance, staphylococcal and Friedlander abscess are
each described as separate entities These two are the most striking and the
most satisfactory to diffcrentiate in some contrast to the rather more diflicult
and less precise differentiation that must now be attempted.

Acrosic Lung Apscess

(Synonyms: non-foetid abscess, aputrid abscess, circumscribed suppurat}\:c
pneumonia with abscess formation, suppurative pneumonia, suppumt}:tc
pneumonitis, suppurative broncho-pncumonia, necro-suppurative broncho-
pneumonia with abscess formation, influenzal abscess, idiopathic abscess.)
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and radiographs in certain of their cases are casily recognizable, apart from
bacteriological confirmation When this is realized it does much to explain
the confusion in description of the chinical features, pathology, and treatment
that is encountered in the literature of aerobic (non-foctid) pulmonary
suppuration,

Parnorocy anp MorBip AnaTomy

Segmental abscess

Many cases of acute non-foetid lung abscess are almost identical with acute
foetid lung abscess except for the absence of a foctid smell; they are typically
segmental in origm and most of what has been said about the pathology of
foctid lung abscess applies to them also, with the chief difference that a slough
is not commonly found. The absence of a slough is, however, not constant,
s is shown in the description of Friedlander abscess. ] have operated on
another case of lung abscess in which extensive lung sequestration was
occurring without any malodour; unfortunately, in this case no specific
organisms could be identified. Another case is described later in which a
small lung slough was present in a non-foetid pneumococcal abscess.

Case report )
Mrs GF, aged 53, developed a cough m March, 1945, productive of one ounce of in-
offensive purulent sputum every i she also I 1 of kness, anorexia,

dyspnoea, and occasional pain  The cough continued until her admission to Guy's Hospial
1n June, 1945, when radiographs of the chest showed two abscess cavities, each with a fluid
level, m the lateral portton of the anterior segment of the right upper lobe Bronchoscopy
was negative Cough and sputum continued unchanged 1n spite of postural drainage and
B . <1 camlesda faeewnota 1an® Rv the beginning of July

+ canty which

External drainage was performed on July 6, 1945, after resection ot 4 segment of the
fourth rib immediately behind the pectoral fold the pleura was.found adherent and 'a!;
abscess cavity was opened o 25 cm from the surface and containing tapioca-like m‘::tcn:
which was seq d lung sull imperfectly sep d It could be broken down wng t.dc
finger and pulled away with scarcely any bleeding, there was a little sero-purulent fluid,
The abscess was quite moffensine .

Bac!criologmalqcxammauon of the contents revealed a Staplylocorcus albus on culture;
histologically the tissue was shown to be necrotic lung with no speaific ch}ang}:s ; and by

She 1mproved for a time after this operaton but an opacity remained in the ugxg.‘v A
September 22 low fever had returned and progressive necrosis could be sees in ¢ Cr;aoncd
the abscess cavity Large moffensne sloughs could be picked out, 2nd these were Tep:

consisting of amorphous and necrotic material -
asnght pn%umoncc‘:gmy was performed on October 15, 1945, but she unfortunately suc
= Toat .

N

Q0N Lare Do U -

1ts origm bacteriological
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The fundamental process in the formation of a typical non-foend abscess
is, generally, a segmental pneumonitis due to bronchial .cmbo]xsm and
proceeding to cavitation without, or very rarely with, formation of a slough.
Although, for instance, it 15 far more common for an acute foetid abscess to
follow dental extraction or tonsillectomy or to be caused by septic teeth, many
examples of acute non-foetid abscess are caused in this way, strongly suggesting
that the type of orgamsm carried into the lung by the infected bronchial
embolus determtnes the type of abscess that develops. The abscess cavity hes
close to the pleural surface of the affected segment, Just as 1t does in acute
foetid abscess, and early pleural adhesion occurs, the presentation is always
pertpheral so far as the lobe is concerned even though it is sometimes on the
nterlobar, mediastinal, or diaphragmatic aspect. Early or late intrapleural
rupture may also occur

There is no difficulty about these typical abscesses with a small zone of
surrounding  pneumonitss, especially when they follow a nasal, oral, or
abdominal operation or some other obvious primary cause  When the abscess
cavity is not such a prominent feature, and especially when no obvious
ST LT AR . . PSR

. u .
usually a large slough In the comparable type of non-foetid abscess sloughing
may occur, but more commonly a simple abscess cavity 1s formed. Even in
acute foetid pneumomtis the abscess formation is not always extensive, con-
fluent, or severe, cavitation may be smaller or scattered (Figure 114). The
same happens in acute non-foetid suppuration; the process may be less severe
and produces a segmental suppurative pneumonitis in which the abscess
cavity 1s smaller and forms a smaller proportion of the inflamed segment, or
a number of smaller foci of suppuration may occur giving nse to a few
scattered abscess cavities, perhaps a centimetre or so in diameter, that may
or may not coalesce to form a larger cavity or cavities These abscess cavities
may not be demonstrable radiographically, although a febrile illness with
purulent sputum may indicate their presence and they can be demonstrated
at operation or at autopsy. Sometimes the process 1s a stage less intense; the
segmental pneumomtss is not scvere enough to cause abscess cavities even of
moderate or small size, at any rate not initually, a uniform opacity is seen
radiographically, and clinically the absence of continued fever and of purulent
sputum 1ndicates that suppuration is not an important element. It must
always be remembered, as was stressed ecarlier, that the absence of radio-
graphic evidence of a cavity does not preclude its presence; i many cases
‘pneumonitis” is diagnosed when fever, cough, and purulent sputum are
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sufficient to infer the presence of an abscess cavity concealed within the opaque
area, or 5o full of pus as to blend with its surroundings.

A non-su'ppurativc segmental pneumonitis may resolve, although more
commonly.xt proceeds to delayed resolution, organization, and fibrosis, the
process being a low-grade chronic inflammation. Alternatively it may
dgvelop towards suppuration; small abscess cavities may appear intermingled
with fibrosis and bronchiectasis. This varied course of non-foetid lung
suppuration has given rise to a number of different descriptive terms, suppura-
tve broncho-pneumonia, necro-suppurative broncho-pneumonia (Nevhof,
1940}, chronic suppurative pneumoma (Scadding, 1936, 1938), circum-
scribed suppurative pneumonia, etc.

It has also led to emphasis on the pneumonic element rather than the
abscess formation; thus Neuhof (1940) states that the abscess may be in the
midst of and ‘apparently an incidental part of an extensive necro-suppurative
broncho-pneumonia.’ Scadding (1936, 1938) writes, ‘I believe that many of
these cases should be considered primanly as cases of chronic suppurative
pneumonia with abscess formation. The symptoms of the abscess dominate
the clinical picture, if the case comes to autopsy the large abscess cavity which
is by then Itkely to be present is apt to be named as the primary lesion and the
chromic pneumomc changes around it described as secondary.” This would
appear to be an argument that, in some cases, is likely to come to resemble
the one about the prerity of the chicken or the egg.

Also (Scadding) ‘clearly, where the process of abscess formation is well
advanced, it is reasonable to think of the case from the clinical and especially
from the therapeutic point of view as one of lung abscess; but the rcaliznti'on
that the process at work 1s essentially one of chronic suppurative and organiz-
ing pneumonia does much to render comprehensible the frequently puzzling
behaviour of the so-called “lung abscess of unknown origin.”’

To depict or interpret segmental lung suppuration as ranging from 2
refatively simple non-suppurative pneumonia at one extreme through varying
grades of suppuration up to intense suppuration and large abscess cavity
formation at the other extreme is no unreasonable hypothesis. The chiel
deciding factors in the character of the ultimate lesion will be the sesistance
of the patient to the particular organism and also the character of the invading
organism  Some org eg. the p coccus, very rarely produce

suppuration in the lung, the reaction they provoke being essentially a pacw-
monic one. A wide range of conditions can, .thercforc, !)c Fxpcctcd \V}lh
varying admuxtures of consolidation and cavitation. If cavitation predomin-
ates we can with assurance speak of ‘lung abscess.” If prenmonitis P‘ed‘,’“’,““’
ates and abscess formation is small in amount ar{d.of secwlfinr)’ Cl'"'_‘:?l
jmportance, then we may please ourselves by describing 1t as ‘pnenmonitis

with abscess formation.’
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It is not irrelevant in this connection to reflect on the varied clinical,
pathological, and morbid anatomical manifestations of pulmonary tubercu-
losis. This disease may range from an acute broncho-pneumonic process
proceeding to caseation (i.c. abscess formation), through a broncho-pneu-
monic area with an associated cavity, or a large cavity with minimal
surrounding pneumonitis, to varymng grades of chronic cavity formation
(1. ab: } or chronic p is with progressive fibrosis and secondary
bronchicctasis  Moreover, any one or more of these processes may be seen
at one and the same time in one or both lungs of the same patient. Indeed,
e know only too well how difficult it may be to decide from climcal and
radiologlcal features alana whathar wa ars daaline with suhaesdogis or chronic
lung abscess or a

This analogy 1£ ore confusing
group of cases of non-foetid lung suppuration we have next to consider.

Non-segmental or atyprcal aerobrc lung abscess, chrome segmental lung abscess, new
abscesses

It is relatively easy to understand and explain lung abscess formation of
segmental origin, especially when the abscess, or pneumonic process with
abscess formation, remains confined to one segment or perhaps spreads to
involve an adjacent segment. It is more difficult and confusing in those cases
1 which the segmental origin is either not precise or 1s uncertain, or the
process has rapidly extended beyond the segmental boundaries, or has spread
rregularly throughout one or both lungs. Some observers refuse to accept the
primary segmental origin of certain types of case. The behaviour of pulmonary
tuberculosis has just been referred to as an example of the vaned response
that may occur 1n the lungs during the course of an illness due to one micro-
organism. We also see the same when we study cases of acute lung abscess
of specific origin in such as those caused by staphylococci, Bacillus friedlinden,
or streptococct, and it is often possible to observe that the radiological features
and morbid anatomy vary considerably from case to case, and from time to
time 1n 1ndwidual cases. Thus there may be an initial area of consohidation,
either sub-segmental, segmental, or massive, with no evidence of definite
cavitation although one or more small cavities may develop later; or a well-
circumscribed abscess cavity with a relatively small amount of surrounding
pncumonitis may be present from the beginning Speedy spontaneous
resolution may occur, or the process may spread locally or elsewhere 1 the

IR

lungs or mav nrarand n dadasod cannt
Ths -
formauc

is this group tat nas iea to so much ditheulty and conlusion and to so much
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loose thought in lung abscess and in pulmonary suppuration in general, Itis
probablf: that the group covers a miscellany of conditions that should not all
be considered together; but in our present state of knowledge to consider
them together is the only way that scems to promise some sort of clarity in
ul:xdcrstandlng, although later, as our knowledge increases, certain members
will doubtless be separated off.

There is usually 2 primary lesion in one lung which may be segmental or
may be irregular, and in which abscess formation occurs cither as an overt or
as a concealed state; the tendency is then to spread in the form of fresh areas
of consolidation which may or may not break down into abscesses. The
spread may be local by direct extension, or by sudden involvement of an
adjacent sub-segment or segment, or it may be into another lobe or even into
the other lung (Figure 22). Sometimes two, three, or more such foci, often in
different stages of development, may be present at the same time. The
original focus may resolve completely, and it may be one of the new foci that
produces an abscess that needs drainage or proceeds to chronicity; a fact and
feature clearly of great practical therapeutic significance. In the course of
development of such a case we may, therefore, see either at one time or in
succession what appears to be an area of non-suppurative pneumonitis, an
area of suppurative pneumonitis with minor abscesses, and also an area of
suppurative pneumontis with frank, large, abscess formation.

Instead of the original focus or one of the secondary foci of pneumenitis
remaining relatively small and confined substantially to a sub-segment or
segment, it may spread to involve or overlap several segments or even pro-
gressively to involve a lobe or a considerable part of one Iung, or even the
whole Jung. Here the process has certainly departed from a strictly scgmcmt’ﬂ
distribution even though it may have begun as a segmental preumonitis
consequent upon bronchial embolism (and my own belief is that this, in fact,
is the usual mode of origin). This spread by direct extension, disregarding
segmental boundaries, is just what happens in the spread of any non-suppurat-
ive broncho-pneumenia, or even m a true lobar pneumonia. It is also seen
as a development of acute foetid lung abscess which has been allowed to
develop unchecked Once more also a broad similarity to pulmpnary’mbcr-
culosis must be recalled, from which at times the differential diagnosis may
he very difficult. R -

In these cases of circumscribed or of spreading suppurative pneumonitis
with abscess formation, the abscess cavities that form are not always peri-
pherally situated, and especially if they are small, they may bc' ';‘3 lc“; rm"é‘
the pleural surface of the lung and hence pleural reaction may be slight an

be trivial or absent. In the spreading, diffuse, or

leural adherence may nt ; }
Ehromc type, even though the abscess cavities may still be deeply situated,
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dense pleural obliteration is almost always seen (Figure 23). In the fully
developed chronic state the condition of the lung is horrible to behold; a
dense layer of thickened pleura envelops
an organ that is completely airless and
consists of chronically inflamed lung in
varying stages of septic pneumonitis
and fibrosis and with abscess cavitics,
some empty, some containing thick pus,
dotted here and there, and often numer-
ous, inaddition, the bronchi areinflamed
and irregularly bronchiectatic.

The tendency to spread progressively
and destructively, sometimes with re-
solution here and there, or scattered
residual fibrosis, but all the time with
an mncreasing amount of subacute or
chronic suppurative pneumonitis with
varying degrees of abscess formation,
may be so marked as to tempt one to
classify such cases as a separate variety
of chronic suppurative pneumonitis.
Sellors and his colleagues {1946) and
others have written of this condition,
but perusal of their reports fails to con-
vince one that they are presenting a
recognizable entity, but rather a mixture

Fio 23 Diffuse septic pocumontis with maluple  of yarving forms of chronic suppurative
abscess formation  torms

pneumonitis with the one common
feature of progressive spreading suppuration which usually leads to death
if unchecked. OF the 27 cases described as an entity by Sellors and his
colleagues the sputum was odourless in 6, but in the remainder the sputum
was either foetid on admission or had been foetid earlier.

The course of a chrome non-foetid suppurative pneumonitis with abscess
formation is liable to be just as serious as chronic foetid lung abscess when
once 1t has been allowed to develop from the acute stage and has become
established Secondary nfection with anaerobes which cause the sputum to
become offensive is also not uncommon.

Bacterology
There is but little to add about the bacteriology of non-foctid lung abscess.

z iedlinderi i It with
"The part played by the staphylococcus and by Bacillus friedlanderi is dealt wit
latcr? Pufe :trcptgcoccal sbsccss (including micro-aerophilic streptococci) is
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also seen but seems to exhibit no specific clinical or pathological features;
in the same way B. influenziae may sometimes be obtained in pure culture.

Although the clinical onset of lung abscess often resembles that of a specific
pneumonia, and a diagnosis of preumonia is often made, the pneumococcus
is scarcely ever responsible. The course of a pneumococcal mfection within
the lung is towards inflammatory exudation without suppuration, even
though suppuration so often occurs within the pleura, Very rarely cavity
formation is noticed during the stage of resolution of a pneumococcal pneu-
monia, but this is usually a radiclogical and not a clinical observation and is
unassociated with production of sputum; spontaneous and complete recovery
follows within two to three weeks Kessel (1930) has applied the term ‘aputrid
pulmonary necrosis’ © ' - TR o oeed
been applied by oth
and Gleich, Wu, anc o .
formation occurring in the resolution stage of pneumococcal pneumonia in
which the abscess was either single or multiple or resembled widespread
tuberculosis. They describe the condition as symptom-free abscess of the lung,
not in communication with a bronchus and so not exposed to mixed infection,
which heals rapidly. In typed cases of ¢ occal lobar p i
observed at autopsy, Cecil and Plummer (1g32) noted lung abscesses in 58
per cent or 3 of 52 Type I cases, and in 7°6 per cent or 6 of 79 Type I cases
In about half the 1nstances the abscesses were multiple and minute. Chatard
(1910) observed lung abscess in 14 per cent, or g of 658 cases; Lord (1925)
in o4 per cent, or 2 of 500 cases; MacCordick (1931) in 1 of 525 cases; and
Warr and Alperin (1933) in 0-4 per cent or g of 2,039 cases. In most of these
reports it is not possible to determine the exact nature of the lesions referred
to as lung abscess, but it seems clear that the incidence of abscess formation
in pneumococcal pneumonia is very low.

Strep actinomyces commonly causes a foetid lung abscess or lung suppuration,
but 1t is also sometimes responsible for non-foetid suppuration, especially
when the pleura or chest wall 1s involved.

In many examples of non-foctid lung abscess no specific organisms can be
identified; the flora is often mixed and changing In Scadding’s cases the
bacteriological findings were inconclusive, and there was no correlation
between the clincal course and bacteriology. Many authors completely
ignore or pay but scant attention to the bacteriology of their cases It may
well be that onr present methods of bacteriological examination are im-
perfect and that improved techniques, especially 1n obtamni; i d
material for examination, including actual tissue, will provide morc informa-
tion At present 1t seems that we must rest content with the fact that in

a proportion of cases no specific organism or group of organisms secems
responsible.
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Clinical features

Typical acute segmental non-foetid lung abscess differs in few particulars
from acute foetid lung abscess in its made of onset and clinical course. If it
follows~a recognizable primary incident, such as an operation, the same
lafent interval of ten to twenty days is seen. Purulent sputum may be
raised in gradually increasing amounts or classical sudden emptying of the
abscess may occur; the only difference is that the sputum is not offensive,

In the less typical forms the iliness may begin with pyrexia and general
malaise, perhaps diagnosed as ‘influenza,” and indeed many cases of specific
type, such as staphylococcal or streptococcal, do occur as complications
during a true influenza epidemic. In other cases the onset is associated with
early chest symptoms, notably pleuritic pain, cough, and dyspnoea, and a
diagnosis of ‘pneumonta’ 15 made until the production of purulent sputum
suggests the correct diagnosis. In this ‘pneumonic’ group, and especially as
a complication of true influenza in eprdemic form, the illness may be profound
and the patient prostrate; a septicaemia is often present, and in streptococcal
cases the blood culture may be positive as well as in the staphylococceal cases
described later. Extensive pneumonic consolidation may be present and other
sertous mfective lesions elsewhere in the body such as pericardstis, meningitis,
etc. In these circumstances the abscess is truly a minor element in a grave
invastve illness, a fact that is stressed in the description of staphylococcal lung
abscess {(Chapter V). Reference should also be made to this chapter for a
fuller account of the clinical features of the illness of staphylococeal lung
infection which is also apphcable to Friedlander and streptococcal pneumonia
with abscess formation, and indeed to any of the severe primary lung infecs
tions with abscess formation.

The severity of the inital illness in this group is in marked contrast to the
early phase of acute foetid lung abscess and of typical segmental non-foetid
lung abscess. The early mortality is liable to be high, but to-day the response
to chemotherapy and antibiotics offers correspondingly greater relief,

Unless death occurs in the carlier invasive phase, the tendency for spon-
taneous resolution of the abscess 1s somewhat greater than in acute foetid lung
abscess, especially in the specific forms, and especially in s_mphylococcal fung
abscess. In the mixed group of all cases of acute non-foetid lung abscess the
slightly greater tendency to spontaneous resolution was Seen in my owi figures
quoted earlier in which spontaneous resolution occurred in g7 of 61 cases

(60 per cent) of acute foetid lung abscess and 56 of 81 acute nan-foctid cases
(56 per cent)

Delayed resolution, or non-
foetid lung abscess, as was demonstrate
(p. 41). Qnce established, the chronic suppural

resolution and chronicity, 15 also scen in non-
d earlier in the analysis of my figures
tive preumonitis that follows
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carries the same grave ultimate prognosis as chronic foetid lung suppuration.
Indeed, in chronic cases secondary anaerobic infection is often added, and
the condition is virtually indistinguishable from a primary chromic foetid
suppuration  There is the same abiliy o deathi from secondary cerebral
abscess or other pyaemic conditions.

Seconpary Now-Foerip Lune ABscess

In general there is nothing to add to the remarks already made about
secondary fostid lung abscess, for virtually the only difference is the absence
of the offensive odour, Nothing, however, was said earlier about secondary
Jung abscess following infarction from septic thrombo-phlebitis or from
infective endocarditis The notes of the followmg case are of interest in illus-
trating certain features of importance that indieate the difficulties in differen-
tial diagnosis that may occur, and also in that the case is one of an extremely
rare condstion; namely, secondary pneumococcal lung abscess.

Case repart

Mrs ML, aged 43, was taken 1 suddenly on December 12, 1944, with a ngor and
vomuing, following pain 1 the nght Jower chest, a diagnows of lobar preumeonia was made
ang Strepl. fneumomuge was found mw the sputum, and the same organsm was also grown i pure
culture from the blood She was gravely ili, Lut :mproved somewhat folowsrg a course of
sulphattuazole A radiograph of the chest showed a right basal opacity and also consohdation
with denbtful small abscess formation n the posterior segment of the right upper lobe. Dr
Hoyle saw her on January 13, 1945, and found pus at the right base

On Januagy +& = =5+ § oond mairs amn oo b2t o o Lo
was dragied by
January 27 nov
January 29 pus was lound an needling in the second right mtercostal space one inch from the
sternum, the second costal cartilage was vesected and 1t was then dlear that the collection
was within the fung, as pleural adhesions were thin and hght 1t was considered safer to pack
the wound and delay opening the abscess for 2 few days  Another smail empyema pocket at
the night base contamning two ounces of pus was found and dramed Tt should be emphasized
that she had very httle cough and only a small amount of mucaid sputum

Pyrewia conunucd, and i spite of blood transfusion her condition continued ta be very
grave 1t had been decided to dran the small pectoral abscess on February 5, bur on Feb-
wary 4 she was suddenly seized with severe pain an the back of the left ugh and became
dyspnossc and gwmspmm nd callaeead Wha aan am e dovas Voo F o
her pamful, colc .
emoral artery
and some blood . . .
admost at ence

Autopsy revealed a bicuspid aortic salve which was the seat of a mahignant endocarditis,

a2 beramaed e 1 . .

The deg o o s rsen ol W e ey
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small empyema contamnmg 5 ml. of pus lay against the vertebral column. The anterior

1t should be noted that the lung abscess was not yet in communication with a bronchus
and also, 1n spite of the fact that 1t contamned a slough, it was not offensive



CHAPTER V
STAPHYLOCOCCAL LUNG ABSCESS

StarHYLOCOCCAL lung abscess is 2 condition of great practical 1mportance
which is imperfectly understood and therefore infrequently diagnosed. It is
almost a chinical entity and can often be diagnosed with confidence on clinical
and radiological grounds before bacteriological confirmation is forthcoming.
Tts recognition is of great importance from the point of view of both prognosis
and treatment It 15 a perfect example of acute primary pneumonia with
abscess formation,

The literature on acute staphylococcal pneumonia 1s extensive and, indeed,
somewhat bewildering. Much of 1t is repetitive and not 2 little of 1t is con-
fused, and although many authors mention lung abscess as an accompamment,
1ts importance as a leading feature is rarely stressed. Until recently there was
no clear and concise account of staphylococcal lung abscess as a separate
chinical entity,

Staphylococcal infection of the lung may occur as a secondary, presumably
blood-borne, infection from a focus elsewhere in the body such as an osteo-
myelttis, or a boil, carbuncle, or area of staphylococcal cellulitis. In addition,
the organism may involve the lung as an apparent primary mamifestation, and
1t 1s this type of staphylococcal pneumonia with abscess formation with which
we are principally concerned n this chapter. The term ‘apparent’ primary
mantfestation 15 deliberately used because a study of these cases shows that
the staphylococcal infection 1s often secondary to some other co-existing or
pre-existing disease of the lung. For instance, it 1s hable to be a secondary
complicating factor in ‘influenza’ when the way has already been prepared
by the influenzal illness; again, it will be found that it not infrequently attacks
a sufferer from asthma or chronic bronchitis. In this sense the staphylococcal
infection may be secondary, but 1t 15 primary in the lungs so far as the body
itself is concerned. The lung infection may then be followed by a general
blood-stream invasion, a true staphylococcal fever, septicaemic or pyaemic,
resulting. Clinically, in fact, one of the outstanding features of the illness,
in the earlier stages at least, is the staphylococeal fever. The importance of
‘staphylococcal fever’ was described by Ryle {1930) i a Jucid and scholarly

article. He writes: ‘How much less satisfactory would our understanding of
trrnhatAd facran And g LN N LEETEERY B

coccal wmtection becomes when we regard it, in common with typhoid and
55
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pneumonia, as a septic fever.” This ‘staphylocaccal fever’ is present in most
cases of staphylococcal lung abscess; sometimes dominating the clinical picture
if only for a short time, sometimes forming only a background. It must be
recognized, both for diagnostic purposes and for understanding the natural
history of the disease, but it should not be allowed to obscure certain features
of the ‘lung abscess’ from our present point of view. It is the confusion
between the general staphylococcal illness and the Iocal manifestation that
has led to such lack of clarity and precision in many of the writings on staphy-
lococcal pneumonia. The general and local aspects of the disease are closely,
indeed intimately, related; this fact must be appreciated, but an analysis of
the two component parts or the relative importance of the two components
in each individual case is necessary for proper description and proper under-
standing  From his own account of staphylococeal fever Ryle does not
appear to have appreciated the part that a primary staphylococcal pneumonia
may play in the illness, as opposed to a secondary pyaemic involvement of
the lungs; one of the cases cited by hum (Case 6 in his series) would appear
to be an example of primary staphylococcal pneumonia with lung abscess
formation

INCIDENCE AND MoRTALITY

The condition is not a common one although it may occur more often in
the course of influenza eprdemics, such as that of the winter of 1943~44. On
the other hand, there is hittle doubt that appreciation of jts characters would
lead to more frequent diagnosis, quite a number of my own cascs would have
passed unrecognuzed unless one had been familiar with the condition. Hefiron
(1939) states that only 6 out of 3,319 cases of ‘lobar> pneumonia were stap}})h
lococeal and ‘it is not clear that this organism can cause true lobar pneumonia,
and the lesion produced is usually of the broncho-pneumonic type. R‘cxma.nn s
review of the literature (1933) suggests that 7-g per cent of all ‘atypical
pneumonias are due to the staphylococcus. Chickering and Park (r.glg)
quote the general ranty by reference to about 800 cases of pncumonia 13
New York City treated at the hosptal of the Rockefeller Institute in a perio L
of five years from 1913-18; 13 were due to the staphylococcus, and 10 of

these were fatal . . .

My own seres includes 3¢ cases, during the last nine years, during \Vh‘l}(ih i
have kept a complete record of all cases of Iung abscess seen (md;ldl%g as‘fs
due to malignant disease) the incidence was g1 out of a tota‘i of 4'7d ’clce >
i.e. roughly 7 per cent. If mahignant abscesses are excluded the incide!

out of 8 per cent).
3. m.'.-.s?l?—:f\lrcptn Chickering and Park (1919) for one of the best accounts
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which they saw 1,049 cases of p! complicating influs They
observed that one group of cases exhibited symptoms entirely different from
the other pneumonia cases; they found that these were due to stz.\phylococca]
pneumonia. The numbers were relatively few as compared with the total
number of cases of pneumonia, but large when correlated with the total
number of deaths Thus 385 of the 1,049 pneumonia patients died, but 1n
153 of these the staphylococcus was found. The actual number l?f staphy-
lococeal cases, they say, may have been even higher. Only 2 patients with
staphylococcal pneumonia survived.

The high mortality 1s stressed by most writers. The mortality n the
Rockefeller series (10 out of 13) has already been mentioned. Cole (1927)
records 13 deaths out of 19 cases; Bullowa (1937) 15 out of 27; and vanous
other authors record a similar high mortality m small series of cases Heffron
(1939) states that the published figures in infants and children show a variation
in mortality between 25 per cent and 8o per cent. It 15 dangerous to draw
general conclusions from most of these small senies, and especially from a series
recorded 1n any one year or any onc epidemic as so much depends upon the
special circumstances of the time and, not least, on the wirulence of the
particular invading organism  In my own serics, which extends over seventeen
years, and, therefore, before the mtroduction of chemotherapy and the
antibiotics, 6 out of 39 patients (15 per cent) died. There have been no deaths
since 1942, since when 24 cases have been seen. The condition need not,
therefore, carry a high mortality This is recognized by MacKeith (1941},
who states that 1 addition to the fulminaung type there 13 a bemgn type of
low fatality and adds that although the longer series of cases reported do not
differentiate between these two groups in giving figures, a study of reported
cases shows these two groups clearly. In any case, the advent of the sulpha
drugs and of penicillin must cause a complete revision of all our carlier views
and cxperiences on mortality.

CrmvicaL FEATURES

Attention has already been drawn to the advantage of trying to separate
the two component parts of the clinical features of the disease; namely, the
‘staphylococcal fever’ and the lung abscess itself In some cases this differentia-
tion may be difficult, impossible, or even artificial; at times the features of
a general, almost overwhelming, infection are predomunant; n others the
features of lung abscess are chiefly manifest. For clarity and for ease in
description they arc, however, con eniently considered separately.

For a description of acute staphylococcal pneumonia with staphylococcal
fever one can do no better than refer to the description given by Chichering
and P'ark (191g). It 15, however, necessary to realize that they were dealing
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with a particularly virulent type of the disease, and for this reason the mor
fulminating features of the picture as they saw it should be modified to met
the less severe case that one is more likely to meet apart from during a majc
epidemic. The virulence of the discase in their series is shown by the rapi
course and early death; thus 12 of their 153 patients died in the fivst five day
of the illness and 73 between the fifth and tenth days, making 2 total of 8
deaths or 555 per cent in the first ten days. ‘These patients were extremel
prostrated almost from the onset of their infection. After being ill from thre
to four days with influenza their condition became critical. They exhibited as
unusual type of cyanosis The cherry-red and indigo-blue colour was, indeed
very striking, though not pathognomonic of the condition.’ They observe
that ‘the onset is almost always insidious and rarely accompanied by the chil
and localized pain of a typical lobar pneumonia, though the course of the
disease is extremely rapid The facies, the anxious expression, and deep
cyanosis suggest a grave prognosis from the onset, at a period when physical
signs of pulmonary involvement are but scanty. Herpetic eruptions on the
lips are scarcely ever noted, nor 15 delirium present except rarely. l}sually
the mind is clear almost to the end. Epistaxis is not uncommon. Occasionally
pleuritic pain is complained of, but this is not usual. It is the picture of a
general septicacmia, so often seen 1n puerperal sepsis when the patient so
Iittle reahzes the close proximity of death.” It is abundantly cleas that
Chickering and Park were dealing with an ravasive illness of except.xona))y
high virulence, the more striking features of which require to be modified to
some extent. They go on to say that ‘sweating is not a striking symptom.of
this type of infection, though near the end the skin frequently becomes moist
and later clammy.” This has not been my experience which has been more
in accordance with Ryle’s (1930) observation: ‘I should like to emphasize the
frequency and diagnostic significance of sweats in staphy.lococci}l fever,
whether due to a focal or general infection. After tuberculosis and zﬂfccm'e
endocardttis 1t should be regarded as one of the most important of the S\W?:-
ing” fevers’ Ryle and Chickering and Park agree, however, about lt e
pulse-rate. Ryle states: ‘“The pulse in staphylococcal fever is fre‘quemly‘s 0;‘;
1n proportion to the temperature.’ Chlckermg and Park say: T}:ie'dp?t s;:isc
relatively slow, at the onset under 100, and in only a few cases di o
above 120 until just before death. The quality of the pul_se, on the .otth ‘anhy
is usually poor, small, weak, and in many cascs'a]mosr xmpcnccpnbl.e: e
these observations 1 fully agree and have sometimes found the relative o)
ness of the pulse-rate a helpful diagnostic feature (c.g. Case 2, pnﬁ::dl 5as-
A high pulse-rate or a sudden nse should suggest a complication :
i 3 1 leural effusion. The fover on the whole
pertcardins, pneumothorax, or large pleural ¢ e ¢ oy
i i 7 ° and 105°, with frequent remissicns to 1of
1s high, ranging between 104° an 5% Qi ; bocun with
Rigors are unusual but do occur. Several of my cases have beg
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pleuritic pain. ‘Respirations usually range between 24 and 36, ﬂfld in some
cases rise to 50 or 60 without much obvious discomfort. These patients rarely
have the painful laboured breathing seen 11 pneumococcal infections ’

The lung abscess element in the clinical picture must rest upon the produg-
tion of sputum in greater or lesser amount. During the acute pneumonic
phase sputum will be raised but will be small in amount ar}d typxga]ly
purulent with varying degrees of colouring from blood, amounting at times
to frank red blood Chickering and Park state: ‘The most characteristic
feature of this type of pneumonta is the sputum When typical, the sputum
15 frable, purulent matenal of a dirty salmon-pink, resembling anchovy
sauce or the contents of an over-ripe furuncle. Occasionally the sputum js
haemorrhagic, at first suggesting an acute pulmonary haemorrhage; but on
close inspection its purulent character can be distinguished and one can
almost give a fatal prognosis when sputum as described above is obtained.’
Here it should again be noted that the authors are describing what is clearly
an unusually virulent type of disease, but this has not been appreciated by
some writers who have repeated the statement that a very characteristic
feature of the sputum in staphylococcal lung abscess 15 that 1t is pink, like
anchovy sauce It has not been my experience that this 1s common, more
oftecn—1 €. in the less fulminant albeit severe type-—the sputum is merely
purulent. Chickering and Park themselves say ‘typical sputum, however,
cannot always be procured, and frequently cases that ultimately result fatally
produce only greenish yellow purulent material which on culture yields the
staphylococcus as the predominant organism’ In the hyperacute, haemorr-
hagic type they state that a smear of the sputum shows field after field of
Gram-positive coca in clusters.

This again one can confirm; in some cases a pure growth of Staphylococcus
aureus is obtaned from the sputum, especially early 1n the 1llness. Later, and
i less acute types of abscess, the staphylococcus 1s only one of a mixture of
organisms. In such cases the proof of 1ts major guilt may rest chiefly on
analogy from the clinical and radiological features, but in some the proof
can be obtained by blood culture, an investigation that should always be
made in a suspected case (see Case 2, page 65) I have had ene patient
with typical staphylococcal lung abscesses with staphylococci in the sputum,
m whom blood culture revealed a streptococcus. This combined infection
is mentioned by several authors as occurring at times.

The sputum is in general odourless, but in some of my cases 1t has been
said to be offensive, although never having the horrible penetrating odour of
the typical acute foetid lung abscess due to mixed infection with anaerobes.
The amount of sputum commonly increases steadily from the beginning of
the illness, that is, from the pneumonic phase to the abscess phase, although
the sudden expectoration of a Jarge quantity may indicate the evacuation of

£
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an ﬂbSCCS§ cavity. The amount expectorated may reach five to ten ounces and
may continue at this level for several weeks,

The physical signs in the chest vary; they may be unilateral or bilateral,
umlobar or multilobar. Most often they point to a broncho-pneumonic pro-
cess, a]thoug}.x confluence may suggest a lobar type of pneumonia, Pleural
involvement is not uncommon and friction sounds are heard; fluid, clear or
purulent, also appears and several of my patients came for the resulting
empyema,

Another, and at times strikingly dramatic, result of pleural involvement is
the occurrence of a spontancous pneumothorax which may even become a
tension pneumothorax and be the cause of death if unrelieved. This is more
commion 1 infants (see Gase 8, page 85), and the staphylococcal basis of
such an occurrence must always be thought of in their case. It is a peculiar
fact that this rupture into the pleura can occur and yet infection and fluid
formation may not follow At post-mortem the ruptured abscess or cluster of
abscesses can be seen on the surface of the lung, not unlike a group of small
boils. Collis and Foster-Carter (1940) describe a case in an infant of 8 weeks
in whom a thoracotomy was performed for the tension pneumothorax and
the small ruptured abscess was identified; the patient died. Lund (1945)
describes an example of spontaneous pneumothorax and staphylococcal
empyema in a child of 18 days in which recovery followed drainage of the
pleura by an intercostal catheter In certain of these cases, as will be shown
later, the condition 1s not a pneumothorax at all, but a bullous distension of
the lung, and indeed 1t 1s not at all clear from their description of the autopsy
that this was not so in Collis and Foster-Carter’s case. The recognition is of
great practical importance for, as will again be shown later, the treatment is
essentially non-surgical even when a tension pyo-pneumothorax would appear
to be present. I have several times been asked to operate on such infants, and
the notes of two, both of whom have made a complete recovery after con-
servative treatment, are given later (Cases 6 and 7, pages 74 and 77)-

The phase of high fever may last for several weeks, cven eight to ten (see
Case 3, page 6g), or did som the days before penicillin; or the fever may fessen
or subside completely and then recur, due to the occurrence of fresh areas of
pneumonia and abscess formation. Typically, however, the acute phase of
staphylococcal pneumonia passes gradually into the phase of 5.,mpl\)'lococcal
lung abscess with irregular rises in temperature and variations in the amount
of sputum. The conditton may become chronic (e.g. Case 4, page 71), and
with the staphylococcus overgrown by other orgamsms in the sputum and
the typical form of the early acute illness not appreciated or not known, the
diagnasis may be very difficult. In some (e.g. Case 7, page 77) the presence
of a large abscess cavity and abux}dant sputum may lead to an incorrect
diagnosis of an empyema that is being coughed up
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Finally, staphylococcal lung abscess may at times be ushered in by a short
illness in which none of the features of a specific staphylococcal pneumonia is
seen I a solitary abscess vesults, the differential diagnosis from any other
type of lung abscess may easily be overlooked.

MoRrpID ANATOMY

It would be more logical to follow an account of the clinical features with
the radiological appearances, but as a proper understanding of these depends
upon a knowledge of the morbid anatomy this will be described first

In the metastatic form of pyaermc staphylococcal invasion of the lung the
foc are undoubtedly blood-borne, but it should be appreciated that in the
primary pneumonic type with abscess formation the infection 1s by inhalation
just as in many other types of pneumoma The distribution is of broncho-
pneumonic type, although the lesions may be so confluent as to involve the
greater part of a lobe (Figure 27a) or even a whole lung (see Figure 24a);
they may also be bilateral or multilobar.

At first the lung is very congested, and in the hyperacute type 1s intensely
haemorrhagic with the cut surface like the cut surface of the spleen. The
characteristic feature is the rapid appearance of many foat of suppuration,
at first pin-pownt 1n size, but soon enlarging sufficiently to be accorded the
digmty of ‘abscesses.” The whole appearance 15 in keeping with the intense
reactton and mulufocal suppuration that one 15 familiar with 1n staphylococcal
nfections of the skin and subcutaneous tissucs. As the condition progresses
the small abscesses become confluent and ultimately abscess cavities of
varymg size are formed containing thick yellow staphylococeal pus  Thesc
are mostly at the peniphery of the lung, under the pleura; a factor responsible
for the pleural complications mentioned above They may also be present
th b the whole sub of the lung  It1s significant that Chickering
and Park state that ‘of cases not showing abscess formation, three were very
early, the patients dying on the fourth, sixth, and seventh days.’ In one of
Reimann’s cases a large abscess was present after an illness lasting five days,
This r:\p|d. formauoen of an abscess from a staphylococeal infection 15 again
not surprising when one remembers the course of a staphylococcal infection
clsewhere in the body, when pus can be formed very quickly. There 15,
however, another process responsible for the formation of a ‘large abscess
cavity,’ and that is production of a distension cavity owing to communication
with a bronchus The bronchogenic origin of the infection has already becn
mentioned and the relation of the abscesses to the bronchi in the broncho-
pneumonic areas is intimate. As soon as evacuation into a bronchus occurs
the soft friable walls of the abscess are exposed to the bronchial air stream:
distension can then easily occur either by a one-way valvular mechanism or
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more suddenly by the force exerted by coughing. The recognition of this
mechanism of the production of a cavity in the lung in pulmonary tuberculosis
is now so wide that it seems unnecessary to elaborate it. It is sufficient to
stress that the presence of a large cavity in the lung in staphylococcal infection
docs not necessarily, or even commonly, indicate that gross lung destruction
has occurred. The condition is, therefore, largely recoverable, and that this
is so can be seen from Figures 26, 28, and 2g. This obscrvation would secem
to be of fundamental 1mportance in considering the¢ management and treat-
ment of these cases As will be shown in the next section, the radiological
appearances of the abscesses are commonly those typical of a distension type
of cavity.

The formation and enlargement of cavities by this rupture into a bronchus
and distension by the air stream may take place simultancously in several
places at once (Figures 27 and 28}, and even gives rise to huge bullous-iike
cystic spaces under so much tension that the adjacent lung which contains
them is rendered completely airless.

Rapioroarcar. FEATURES

In the earliest stages the lungs show small woolly opaque areas which may
be scattered throughout both lungs or may be confined to one lung or even
to one lobe. The opacities become larger and more dense, presumably as the
area of imtial broncho-pneumoma proceeds to suppuration and coalescence.
Soon one or more rounded opacties of varying size appear which are due to
frank abscess formation, although as yet unruptured and containing no air.
These arcas may become confluent so that apparent massive consolidation of
a lobe (Figure 27a) or of a whole lung (Figure 24a) is present. Next the
opaque areas Teveal their true abscess nature by the appearance of a fluid
and air-containing cavity, often of giant size (Figures 2bz and 275). Several
of these may be present, perhaps in both lungs (Figure 27), and when charac-
teristically empty or almost empty a massive soap-bubble appearance is gl\"cln
(Figures 27¢ and 28¢). Bronchogenic spread may occur, and, therefore, wf{: e
in one part of the lungs mature distension abscesses may be scen, in other
parts early soft woolly opacities or denser mature areas of suppuration can be
recognized. In other words, all stages of the process may be visible on On;
radiograph. The condition need not be multifocal; a solitary abscess o
characteristic type can be seen (Figure 26a). . . terabt

The condition of the lung surrounding the abscess cavity varies U)'m‘dclm ):
and with the phase of the disease. The abscess may indeed lie, al mos
obscured, in a massive opacity (Figures 242 and 294); in others a less ma;'»;l\e
but st2ll considerable opacity surrounds it (Figure 27a); again, the i“rmul[}n:;%
opacity may be thin and discreet, and finally the wall may be almost
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rachologically and the thin-walled, soap-bubble abscess lies in almost normal-
looking lung tissue {Figure 27¢). It is this appearance in particular that
supports the contention that the cavity is maintained in 1ts distended state by
the arr stream and not solely by destruction of lung tissue. The cavity may
be completely empty or may contain a very small fluid level, again suggesting
a distension phenomenon The subsidence or resolution of active infi ion
15 shown by disappearance of the opacities, but cavitation of variable size may
be demonstrable radiologscally for weeks or months. This ranges from fine
honeycombing to larger spaces resembling emphysematous bullae (Figure
24b). At this time, also, evidence of scarring appears (Figures 245 and 26¢).
The tung may resolve apparently completely {Figure 2ge) or radiological
evidence of permanent damage remams  This usually takes the form of fine
scarnng, alternating with emphy , or honeycombing with some media-
stnal displacement (Figure 24¢) In five cases a large bullous-like air space
remains (e g Figure 25¢) m which the resemblance 1o a congenutal cyst of
the lung 1s close

There can be no doubt that congenital cystic disease may be diagnosed on
too slender evidence and on presumption only The patient whose radio-
graphs are shown in Figure 25 was an undoubted example of acute staphylo-
coccal pneumonia with abscess formation. He was a boy aged 17 who had
two separate empyemata dramed on the left side and one lung abscess in the
nght upper lobe. A pure growth of Staphylococcus aureus was consistently
obtamned from the pus. The distension cyst in the right upper lobe has
persisted and has been reported radwlogically as a congenital cyst, which it
scarcely can be.

It was pointed out earlier that staphylococcal abscess not infrequently
affects a patient already suffering from lung disease such as chronie bronchatis,
emphysema, or asthma. In such a case 1t 1s not surprising if the lung is unable
to recover so completely from the damage inflicted on it, and gross bullous
formation is more libely to remain  This was so in two of my patients, both
old, asthmatic, and bronchitic, who were left with a large thin-walled bulla
at the site of an abscess m the left upper lobe.

Bronchographie examination may be of grear interest and very reveating,
In some cases in which extensive bilateral disease has been present the bronchs
seem to have suffered little or no residual damage (Figure 27d). 1In others,
branchi is can be d rated at the site of the original abscess; the
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The necrosis of the bronchial walls is casily demonstrable histologically in the
acute phase of the disease and has been recorded by many observers.

When the Jungs are involved in the pyaemic type, multiple small woolly
opacities are seen which are quickly replaced by small, empty, abscess cavities.
Sometimes one or more of these may distend to a moderate size and less often
to considerable size; an excellent example of such a case is shown in a radto-
graph in an early paper by Florey and Florey (1g43) on the treatment of
staphylococcal septicacmia with penicillin. Their patient recovered. Radio-
logrcally the lung in these cases may recover completely.

Although pathologically the condition of secondary or pyaemic lung abscess
has to be differentiated from the primary form, the chnical and radiological
presentation in the lungs may be 1dentical in the two types. In the pyaemic
type the abscesses are characteristically small, multiple, and bilateral, but
only one abscess may be seen in an undoubted pyaemic case, and many
bilateral ones may oceur in a patient with a primary lung infection. Also the
abscess or abscesses in the pyaemic type may distend to a large size to give the
characteristic thin-walled cmpty, or almost empty, space with minimal
surrounding consolidation. This has been so in two of my cases; in one the
primary focus was a vein infected after blood transfusion, in the other an
acute mastoiditis In each case the patient was presented to me as a case of
lung abscess’ pure and simple, the secondary nature and secondary impor-
tance of the lung lesion not having been appreciated.

C PErRsoNAL Casts
ase 1

In 1933 I was asked to see a man aged 45 the wards of Guy’s Hospital who was gravrly'iﬂ
with a lung abscess He had been ill for seventeen days and was having frequent nigors with
temperature nising to 104° and 105° He was coughing up several ounces of thick purulent
sputum a d¢ (RN AR S T S S NS e in the
muddle lobe,
scopy had b
1llness which

seen commng . b 1
this case over the same evening, 1t occurred to me that the abscess cavity could not be the

true cause of such a serious 1liness since 1t was well-drained and contained only a trace c'f

pus The man died three days later, and post-mortem n:vcalc.d phy eal
pyaemic abscesses i the heart muscle and hidneys, the walls of the abscess in the Yung were

soft and purulent, but the cavity was almost empty
This expericnce remained vividly in my mind and several R k
enabled me to dtagnose an acute staphylococcal Jung abscess with septicacmia
in two difficult cases. Both presented the picturc of a Jung abscess of ‘soap-
bubble’ appearance, almost empty of fluid in a desperately iil ;?lauem.
Blood culture was requested in both, and in both a free growth of. Staphy omrf;:
aureus was obtained  One patient, 2 man with a primary focus in the mastoid,

eral years later it
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died; the other, a young nurse with a primary pneumonic consolidation of
one lung, made a dramatic recovery with sulphathiazole

Case 2

N M, a probationer nurse aged 21, had been nursing 1 a whooping cough ward in which
were several pneumonia cases  On May 6, 1941, she developed what was thought to be a
nght lower lobar prieumonia, she rapdly became very ill with 2 hugh temperature (104,
P . N '
had extended to miolve the whole of the nght lung (Figure 246) She had begun to cough
up purulent sputum on May 10, but at no time was the amount more than half to one ounce
It was examined on four ocecasions and contaned a few colomes of haemolytic streptococci,

some y tr 1, Microc halzs, coliform and on three of
the four occasions, Staphylococcus albus
1 saw her first on May 15 and my note stated, ‘the whole of the right lung 1s consolidated
1 . . - o - .

[T : 1 e

of all but air  In order to exclude an empyema the base was needled and only 2 thin layer

of clear fluid was found

In view of the continued grave general condition, the empty abscess cavity, and the small
oo N e T . - R

o . . “. [ T .
ot ' o,
have been recogmized as such much earlier

She was at once gien sulphathiazole with immediate and dramatsc effect, the temperature
fell at once and remamed normal untl her discharge from hospital on July 15 Within one
week she was changed from a fretful, dymng patient to a cheerfu!, almost convalescent one

The right lung showed commensurate clearing and a radiograph on July 15 (Figure 245)
revealed scattered fine fibrosis with perhaps several small eavaties and an empty ‘sorp-bubble’

cavity 1n the upper lohe A few moist sounds could be heard over the right lung, but she
had no cough or sputum

. L e
with septicaemia, and should

Conuderable interest 1s clearly attached 1o the ultimate state of a lung that had been so

She has no clubbmg and no dyspnoea A plam radiograph of the chest (Figure 24c) shows
stight displacement of the mediastinum 1o the right and fine *honeycombing’ of the nght

lung A bronchogram (Figure 244) shows irregular saccular, chiefly terminal, dilatation
affecting all lobes
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After this I began to suspect a staphylococcal cause at once when confronted
with a lung-abscess patient in whom the ‘soap-bubble’ appearance or a large

g e e e -
v at il

[

Fig a3 Casr 2, Apnt 10, 1945 There 1s almost complete cleanng of the right lung, which shows & hittle
emphywema and some fine scamming . The mechastinum 1 stightly displaced to the nght

empty, or nearly empty, cavity was to be seen, and very soon patients were
encountered in whom the condition was not always associated with a grave
general illness; in other words, it became clear there was a more benign type
not associated with severe staphylococeal fever or septicaemia. In fact, the
patient with the largest abscess in the series (Figure 262 and 5), although she
had been very ill early in her illness, gave no grounds for anxiety at the time
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After this [ began to suspect a staphylococcal cause at once shen confronted
with a lung-abscess patient in whom the ‘soap-bubble® appearance or a large

i
§

Fio 246 Case 3, Apnl 10, 5945 _There 13 almost complete clearing of the night Tung, whach shows a hittle
emphysema and some fine scarring The meduastinum 15 shightly diplaced to the nighe

empty, or nearly empty, cavity was 10 be seen, and very soon patients were
encountered in whom the condition was not always associated with a grave
general illness, in other words, 1t became clear there was a more bemgn type
not assoviated with severe staphylococcal fever or septicaerma In fact, the
patient with the largest abscess in the series (Figure 262 and 2), although she
had been very ill early 1n her illness, gave no grounds for anxiety at the time
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treated expectantly; the fundamental therapeutic approach should be non-
surgical. This is not to say that operation is never indicated; indeed, it would
be incorrect NOT to operate 1f there were a defimte collection of imperfectly
drained or undrained pus. It 1s, however, essential to consider most carefully
before advising operation on an empty, or almost empty, cavity, however big
it may be; it 15 wrong to be influenced towards operation in such cases by the
grave toxaemia exhibited by the patient. This 15 a contra-indication rather
than an indication, for an operation will not only do no good, but will add
an extra burden to the heavy load the patient is already bearing. That this
attitude 15 not 1ll-founded is shown by those cases with multiple bilateral
abscesses External drainage 1s then clearly impracticable and conservatism
1s essential A proportion of these patients wiil die with expectant treatment,
many will get well with or without the aid of chemotherapy and antibiotics,
although clearly many more lives will be saved by them Moreover, hcaling
can occur with remarkable restoration of the normal architecture of the lung.

Case 4

Mrs O M, aged 31, had had some ‘chest trouble’ for ten years, this had consisted of
cough with occasional haemoptyses and two attacks of pneumonia  On January 28, 1943,
. , 1o e ST S Lo RS b 2% 194

blood A radiograph on February 24 (Figure 264 and ) shawed an enormous abscess
the right upper lobe contaming a small amount of lud The appearances suggested, at
first sight, an extenswve gangrenous pneumoma which should have been associated with
abundant offensive sputum n a gravely ill pauent Actually, when she was seen on February
26 her temperature was not raised, she had no finger-clubbing, she was not ill, and was
coughing only two ounces of purulent sputum A diagnosis of staphytococeal abscess was made
and examination of the sputum revealed a heavy growth of Staphylococeus albus and curens In
spate of the huge size of the abscess, conservatism was adwvised and this was fully justified by
the subscquent course The abscess steadhly got smailer and her general health steadily
wuproved, although she was troubled with a constant cough and about one ounce of thick
sputur- B v 1oear o aee e .

dry * .
26¢) re -

Ing fit

enormous size of the original abscess Thus certawly suggests the huge s1ze was due to disten-
sion rather than destruction

Case 5

ES, a man aged 31, was first investigated m haspatal i July, 1942, for attacks of asthma
and bronchuus which he had suffered simee the age of five - On Decetaber 25, 1942, he was
taken il with *preumonia’ and a radiograph on January 8, 1943 (Figure 274), showed
massive consalidation of the lower half of the nght lung and a huge abscess with consohidanen
of the upper halfof the left lung “Thas was on the fiftcenth day of hus iliness

When seen on January 13 his condition was very grave, his profound tovicity, drowsiness,
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rThe knowledge of the success of expectant treatment in these difficult cases
of staphylococcal lung abscess has been a source of great confidence in the

management of many subsequent cases However ill the patient has been,
and however large or extensive the abscesses, I have recommended continu-
ance of expectant management alone, and in 18 consecutive cases this policy
has been followed by the complete recovery of the patient. In a nincteenth
case, which occurred during the influenza epidemic of 1943-44, the patient
showed no improvement, and another surgeon, quite correctly, sought and
found an abscess in the nght Jower lobe and drained it; the patient died a
few days later.

Perhaps the most startling success of conservatism is illustrated in the case
of two infants, one aged g months and the other aged g months.

Case 6
E M, a girl infant aged g months, was taken ill on November 11, 1944, and zwo‘da}:{ Iatfr
is of bronch

was admitted to St Charles’ Hospital with a d:
e ham tha temnsratnre fell t0 00

P

rmalr, but the abnormal physical
nsohdation of almost the whole
n the left upper lobe, Irregular

fthe chest at this time (Decem-

ESIUPNERIN Y
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nnd asked me Iu see lhe case on Dtcembcr 8, some Iour weeks aﬂcr thc bcgmmng of the iliness

PR A T [

. . Wwas in an

- was made

h the huge

nce 1o the

tateral view should be noted a2nd ana the fact that the cavities are completely enply of flud
The radiograph on December 7 (Figure 285) 1s rather Jess charactenistic, but when cormpared
with the carher picture 38 €an be appreaated that the same cawties in the lung are these,
but under Tess lcnslon ‘Thc ::mty at thc base n thc costophrcmc angle would do [ar a

' -

PN

1n spite of oceasional, although fewer and smaller, bouts of fever Figure 28¢ shows the
appearance of the chest on January r2; the left chest is Blled by several huge, thin-walled,
empty cavities n the hung, the postenior basal cavity especrally has mcreased m size and
should be compared with Frgure 285,

Steady chinical improyement continued with gaimn in werght, the child coughed occastonally
but produced no sputum

On February 13 the radiographic appearance was as shown s Figure 28¢  The child was
sull well but was noticed to be dyspnoeic at tmes  The mediastinum 15 ance more dusplaced
grossly to the night by cavities so that a p
The lateral view, however, especally when compared with that i Frgore 28:, shows that
there are three mtrapulmonaty spaces, the sntervening lung bewng completely airless  Aspiration
was advised and 200 m] of 21 were removed. Figure 254 shows the tungs an Iebruary 22
A few days later still the Jungs Jooked completely normal and the child was discharged from
hospital

The recovery in this case was most siriking and 1t is certain that 1t conld
not have been hastencd by operation. It is more likely that the child would
have died

In the next case T was somewhat more hesitant about not operating, but
the result again showed that conservatism was justified.

Case 3

AS, agrimfant aged 19 mDn(hs‘uas taken ill on December 20, 1944, and was admitted
0 Guys Hvspﬂa! undcr Dr C:\mmm She had been coughing 2nd vonuting and was

Wi swiphdg
and respira
g day g0
growth of §
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Fia 28 CAse 6, January 12, 1945 There 1s now scarcely any consohdation of the kfs lung, but several huge,
empty absctss cavities are sull present  The one at the base has, in parucular, increased i size. The lateral
view shows the ‘oap-bubble’ appearance very well
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T

X

Fio o84 Case 6, February 15, 1945 There is now enormous distenston of the cavitics I the lefi lung with
hut th ¥ nature of

gross The suggests a ut the
the condatton 13 readily appreciated by comparing the lateral view with that i Figures 282 and 8¢



Confusion with congenital cystzc desease in unfants

Ignorance of the ]atcr.apptarances of staphylococcal pneumonitis with
abscess formation or ‘cystic” change in infants is liable to lead 1o the grave
error of performing lobectomy or pneumonectomy. I have seen a number of
(l\Fsc cases in consultation in which resection had been planned under the
mistaken dingnosis of congenital cystic disease which had recently been
infected, or was still infected, and thus palpably demanded extirpation to
prevent a fatal or severe recurrence. The conception that the cystic change is
primary and the severe infection sccondary is understandable, but is still a
gross error which is based on ignorance of the fact that severe staphylococcal
pneumonia is the primary event and the ‘cystic’ change is secondary and, in
almost cvery case, temporary or transitory. If an adequate time is alowed
for observation the ‘cystic’ discase disappears completely In these cases it is
common to find that no effort has been made to identify the causal organism,
or if the staphylococcus has been found the significance of its presence is not
appreciated.

Confuston with diaphragmatic herma

I have recently scen and operated upon a case of left diaphragmatic hernia
in an infant aged 10 months, in which the radiological appearances closely
resembled those of staphylococcal pneumonitis with multiple cavities. The
carly physical signs suggested a pneumothorax, but later loud and numerous
bowel noses could be heard in the left chest. The child was vomiting and
dyspnocic and cyanosed, but was not toxic and had no fever.

Tie OcCURRENCE OF EMPYEMA

While emphasis has been laid upon the progression of stnphylo.cofcal
prcumonia to abscess formation, and, in the case of two infants, the mimicry
of cupyema by giant lung abscess has been demonstrated, the occurrence of
empyema must not be overlooked. Indeed, not a few cases of staphylococcal
pneumonia do present themselves as examples of empyema, and the staphylo-
coceal nature of the illness may not be appreciated until the pus from the
examined bacterologically. An empyema occurred in 10 ot: my
1 was the cause of their reference for surgical treatment. When
al empyema due importance must be given to
1¢ infection of the underlying lung. In pneu-

cmpyema is
39 cases and
dealing with a staphylococc;

the staphylococcal nature of tl "
mococcal empyema, by the time the patient co es to the surg [ lucrlﬁ
condition has usually resolved. This is of;cn ase m] a (:1: ;D
i i onc must be prepared for fev cough, «

infection, o ; Pdrain:\gc of ‘. has be hed.

continue cven after satisfactory
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An extreme example of this was given in Case g (R.M.); in 4 of my 10
cases of empyema the lung infection continued to give trouble. In one case
recurrent bouts of septicaemia occurred  In 2 others death occurred from
cerebral abscess. In most of these cases, once the opacity due to the empyema
has been removed by drainage, the underlying lung can be seen to be affected
by the typrcal ‘soap-bubble’ abscess cavities already fully described.

ANALYsIS OF 39 PERsoNar Cases

The occurrence of 10 empyemata in the series has just been mentioned.
Further brief analysis of this short series is desirable.

Seven of the patients were infants; all the rest were adults. Twenty-six
were men and 13 were women. Six of the 89 died; a mortality of 15 per cent;
m 2 the cause of death was cerebral abscess, in the remaining 4 a
pyaemia or septicacmia was responsible. In 7 patients there was a history
of long-standing chest trouble, usually chrome bronchius, and asthma, the
significance of this has already been mentioned Four cases occurred during
an influenza epidemic

Tue Late ResuLts oF StapnvLococcaL Lune ABscess

When one sees the severe and extensive damage to the lung caused by a
staphylococcal infection 1t 15 natural to ash what permanent changes follow.
It would appear that in many instances the lungs recover completely. In the
case of the two infants the lungs seem to be quite normal, but it is as yet too
early to form a sound and final opinion. Fourteen of the remaining patients
have no cough or sputum, and the lungs appear normal clmically and by plain
radiography, but bronchograms have not been studied.

Bronchograms have been done in 6 patients, and in 4 of these bron-
chiectatic changes were shown, although in 2 (Cases 4 and 5) the changes
were surprisingly slight considering the size of the original lung abscess or
abscesses. In several patients a certain degree of emphysema was to be seen
mn the affected lung or lobe, and in 5 a cystic space or emphysematous-like
bulla remained. In Case 3 (R.M ) this space has been subject to recurrent
attacks of infection with consequent fever, cough, and sputum; the other
patients would appear hable to suffer from a similar complication. In the
case of NM (Case 2), a considerable degree of bronchiectasis affects the
whole lung, but after nine years the symptoms are not severe enough to
Jusufy operation, and cough and sputum are decreasing, and 1t is unlikely
that extirpation will be necessary.

To sum up, therefore, of 33 patients who survived, 21 have no indication
of permanent lung damage, 12 have symptoms. OF this 12, 6 had had ‘chest
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vrregularities 1n the other. ‘This appearance can be given by one thing and one thing only, a
space formed by separation of a portion of the lung itself; in other words, sequestration has

ass of
with those m the lower margin, demonstrating conclusively that the opaque area 1s a m:
sequestrated lung  This was proved at operation

. o ot
occurred. A sumilar appearance of a crescent or nvesting layer Orillﬂl'\‘sI g“}:n,‘;::;l:ﬁﬁ:]be
almost fills a cawity in the lung; m the case of blood-clot it is unl xhe y U ;‘ wall A radio-
irregulanties of outline corresponding to simular wregularities ‘;"l' ¢ ml‘:;l}; Targer crescent
graph a week later showed further separation of the sequestrated lung wi

of air above 1t < i ndition was
The patient was transferred to Horton Hospttal on January 17; éx: lg;:frﬁl‘;;ng day the
fair, but he was raising some rune ounces of purulent sputum. al anal-

i ib in the axilla under loc
cavity was exposed by resection of a segment of the fourth il e e s encoun-

5 und to be unusually dense and hard; the abs which
5:::343'{::&]2‘:;\3:2?; the pleura, and was alms illed by a large frm lung dough 1=}
was still partly adh tero-medually It was separated by gentle fnger So8T0 )
had to be broken 1nto three pieces before it could be cxtmclcd‘; It looh'cha-z iffered only in
a piece of pneumonic lung in the stage of grey hepatization, from W ’1 1y clean and finely
Deing quite avascular, The wall of the cavity  which it lay was singulacly clean a0 0 1
urzmilgr; only a httle inoffensive pus was present This cavity occupied app
g
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Jateral part of the antenor segment and the whole of the posterior segment of the upper lobe
A latle hacmorThase followed removal of the sequestrur and this was casily comm“:d
The wound was packed with zin¢ puoude gauze Bamno\ug\cz\ examinatio® of the pus

gave @ ixed grow of orgamsms: fly preumo

He made B progr following yhus operations nd exactly O onth later the cawity
had contracte (o about 4 € 2 He developed cere frontal and vertical
headache Wt h pcmst:d n spite of all attemp! rehieve U N arological amination
rovealed 10 edence of 3 € ccbral abscess By the begmne ¢ May the sin d heates
and 2 radiof § the chest showed drmost cOmP! e cleanng of the although he
conunued 10 € i about one 12 nces of M puculent spU The severe
Teadaches persist 4 and he was juscharged howe ! \When seen 30 March, 1949, B
headaches were st presents Jess severe, N¢ was, coughing VP eral O muco-

but seve nces O
pusulent spUCUT day, adologically he ‘aght upper 100€ howed contractio™ and residual
fibrosis

To-day, of course, he would have been treated BY primary 1obectomy and not bY external
dramage

Although the specific orgamsm was not obtaned from the cavity at opera-
tion there would appeat 10 be uttle Joubt that the ongmal pncumoma was
he s

caused by U illus frudlandm and the masswe neere i+ of the lung 1817
Leeping with the expenence other thors Taylor (1944) describes
a case O n, 28" o developed an acute pnev £ the night
wppet 1ob had apparem\y tecovere om this when he again became

e He
il with severe coughing and much foul-smeling sputum A large apical
effusion Was detected, and at operation after much thack pus was dramned

Hurphreys (1945) also zecords tWO sipmilar €ases In one €ast the patient,
a man aged 41 had been il for wo weeks, and a largé nght postertor basal
empyema W2 found contaning foul pus which on culture yxc\ded a pure
growth of Bacillus jnzdlﬁndm, the sputum contamed 2 heavy mixed pactenal
flora with 2 marhed prepondcmnce of Bacillus fmdlamim Shortly after

Jower tobes s extrud a 1Inthe second €ase the pauent, 2 aged 49
had an empy the left upper thorax wh h followed 2 yery severe
aeumoma W months €2 he aspu'ated pus was odourless and gave
a heavy, P owth of Bacllus friedlan pcmﬁcm a laxge slough of

ert

the left upper lobe measuring 10 ches by g mches by 3 inches Was extruded-
Three W ecks later the patent developed ant abscess of the night uppe? lobe and
the sputum® ylc\ded a heavys nearly puré gmwth of the same orgamsm This

1 have had several €ases in which 2 massive lung slough was found in an
empyem? cawity, but a8 the Baallus fmdlﬁndm was not \denufied they cannot
be jncluded 10 ‘s dascussion- In the caset recorded above the sequestrating

G
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The acute preumona caused by Bacllus friedlanders has, from the earhest
days of its bacteriological recognition, been notorious for the gravity of the

upercutons

illness and its high mortality. The clinical course is usually short, and none
of the earlier reports describes a chronic form of the disease, although some
raention cases of longer duration with abscess formation. The first report of
a chronic case simulating pulmonary tuberculosis was by Westermark (1926),
who quite clearly recogmzed 1t as a special form of the disease. His patient
was a man aged 52, whose illness lasted six months. Before this the longest
cases in the literature were of eght weeks’ duration The radiographic
appearances immediately before death were those commonly 1nterpreted as
being due to pul ry tuberculosis and d of cavities in both upper
lobes, the right lung being worse than the left. At autopsy there was no




LUNG ABSCESS

94

Bung ON 343 Py ¥ Ham Aueses ssaasqe aBey ¢ curemos Mou 5qo] 1addn 1y b6y

s
4% 1390190 uo sydeido

2

30, MO uEY wonEaIsINbYs
WEY 23V ik carg




THE AETIOLOGY OF LUNG ABSCESS 103
The relative incidence of foetid and non-foetid and of acute and chronic
cases in Group A has already been given in tables on page 41 (Chapter IV)
and will not be repeated now.
TABLE IV

Grour A Basic AeTioLogy OF 392 Cases oF Lunc Asscess {1942-50)

Total 392
Bronchial carcinoma 74 (18.9%)
Other causes dentified 229
Total causes 1dentficd 303 (77 3%,
Causc obscure, ‘Primary’ 89 (22 7° o)

TABLE V
Grour A AeTIOLOGY OF 318 Non-MauignanT Cases

Non-mahgnant 318

Post-operatine 68 (21 450)
Abdominal 35
Non-abdominal 33
Tooth extraction 22
Tonsillectomy 5

Dental sepsis 57 (182,)

Various causes 6 (21 9%%)

Speaific infections 4 (10 79%)
Staphylococeus 25
Streptococcus 1
Friedlander 4
Actinomyces 4

Upper respiratory infection vy
Lower respiratory mfection 21
Obscure, “Primary,” *Cryptic’ 90 (28293

Cause dentified 228 (72 8°,)
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It swill be noted that in 64 per cent no cause could be found even af
careful inquiry. However, m 84 per cent of this group the finding of b
teeth, heavily encrusted with tartar associated with infected gums, strong
suggested an aetiology. As a control 100 patients were investigated who we
referred from the wards for dental treatment; comparable dental sepsis w
present in only 12 per cent. As a further control 50 patients attending ¢
chest chnic follow-up were examined and bad teeth were noted in only 14 p
cent Stern completes his argument by emphasizing that the comme
organisms found in acute foetd abscess are those organisms, chiefly spir
chaetes and fusiform bacilli, which are normally found in the mouth and c:
be easily recovered from the tartar masses and pus pockets. This materi
introduced into the lungs of experimental animals has been shown to cau
lung abscess. In another communication (1935), Stern comments on !
incidence of putrid abscess following dental operations and found that
12 such cases 8 followed local analgesia, 3 followed nitrous oxide, and in on
no anaesthetic was used. The last case is of extreme interest and followe
ordinary scaling for removal of tartar; presumably a small infected fragmer
was actually inhaled and formed the causal bronchial embolus

There can be no doubt that 1n this recognition of the importance of dent:
sepsis we have one of the common and important causes of many lung ab
scesses, especially many of those heretofore labelled as ‘idiopathic’ Whe
dental sepsis of this type is associated with an operation the stage is set fo
the probable experimental production of a lung abscess in man, and I hav
often observed, when asked to see a case of post-operative lung abscess, Eha
gross dental sepss is present and has been left untreated before t’h_c operation
It 1s certain that 1n many of the cases labelled as ‘post-operative’ in the usua
analysis of the causes of lung abscess, 2 high proportion were really due tc
neglected dental sepsis acting as the main factor.

PersoNaL EXPERIENCES

The part played in the production of lung abscess by inhalation of mfcc(cg
wmaterial to form a bronchial embolus has been discussed in Chapter I;I gm
elsewhere (Brock, Hodgkiss, and Jones, 1942), and it is no!‘propos;dg)e anf:;
ate the basic argument now, but chiefly to try and emphasize the fun darlx)xe e
truth of the conception by the analysis of a group of cases seen, and Dy

resentation of a number of selected cases.
P The chief matenial consists of 392 consecutive cases of lung abscess plcz‘:ﬂs’:lll)s’
seen in the nine years 1942—50 (Group A) wi.th_thc addition of an ear] ;5 seres
of 85 operation cases (Group B), although it is felt that this group
comprehensive as the larger group of unsclected ones-
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The relative incidence of foetid and non-foetid and of acute and chronic
cases 1 Group A has already been given in tables on page 41 (Chapter IV)
and will not be repeated now
TABLE 1V

Grour A Basic AeTioLocy oF 392 Cases oF Lunc Aescess {1942-50)

Total 392
Bronchual carcinoma 74 (18 9%,
Other causes identified 229
Total causes identified 303 (77 3%)
Cause obscure, ‘Primary’ 89 (22 7%)

TABLE V
Grour A Arriorocy of 318 Non-Marionant Cases

Non-malignant 318

Post-operative 68 (21 4%)
Abdominal 5
Non-abdomnat 33
Tooth extrachon 22
Tonsillectomy 5

Dental sepsis 57 (18%)

Various causes 69 (21 7%)

Spectfic mfections 34 (107%)
Staphylococeus 25
Streptococeus 1

Friedlander 3

Actinomyces 4
Upper respiratory infection 17
Lower respiratory imfection 21
Obscure, ‘Primary,” ‘Cryptic’ 90 (28 2%,)

Cause rdentfied 208 (72 8%)
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cent of Stern’s series and 7 per cent of my own cases. This is a very disquieting
figure and it is high time that the frequency of this complication is more
widely recognized. Three factors would appear to be responsible, all of which
may act together in varying grades of importance. These are:

(a) Multiple extractions under deep anaesthesia;

(6) Extraction of septic teeth with tartar masses;

(¢) The upright position 1n the dental chair,
Tt is possible that a fourth might be added; namely,

(d) Badly given nitrous oxide anaesthesia with cyanosis and obstructed
respiration,

(@) Multiple extractions under deep anaesthesia

Of the 29 cases of lung abscess following tooth extraction in this series,
g followed complete clearance of the mouth under general anaesthesia; in
6 cases all the tecth were extracted in one operation; in 3 in two operations.
In 2 of these cases the clearance was made under chloroform anaesthesia
in a doctor’s surgery and the patient was sent home afterwards In 3 cases
the clearance was done under nitrous oxide anaesthesia, in 2 under evipan,
In all the cases dental sepsis was present before the operation; most had
pyorrhoea

When one considers the large, raw, bleeding area resulting from such a
procedure, with 1ts discharge of infected material, clots, shreds of infected
mucosa, and often with tartar fragments, it is clear that there is grave danger
of considerable bombardment of the lungs with potentially dangerous bron-
chual emboli. The concomitant deep general anaesthesia, or the cyanosis and
obstructed respiration of a prolonged and possibly indifferently admfn.xstcrfd
nitrous oxide anaesthesia, provide almost ideal experimental conditions in
man for the production of a lung abscess. o both

The practice of complete clearance of infected teeth in this way seems bo
undesirable and, indecd, reprehensible. X 0 the

In 8 cases six to cight or ‘several’ teeth were extracted in one sitting; In t
remaining 12, one, two, or three were extracted.

(6) Tartar masses . s
If much gum mfection with pus pochets and tartar masses 1;¥reic;t :ﬁrc

certainly undesirable to proceed to extraction at ?ncelf.‘ffh,fietm l'l”fm 3hcn

scaling and cleaning ¢

the extraction is done

of actual particulate m

much as possible. . i
aSAlthough};t is commonly assumed and taught that lung abscess is likely 10
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follow inhalation of a tooth after extraction, this is, in fact, a rare cause and
a much less likely cause than that yust mentioned. Actually, m most examples
of inhaled tooth or tooth fragments no true lung abscess is caused but a diffuse
septic broncho-pneumonia,

(¢) The upright position tn the dental chair

This position seems hallowed by custom, but it is desirable that dental
surgeons should consider seriously its dangers Its populanity presumably
depends on the comfort and efficiency in performing the actual extraction m
the surgery or out-patient chnic. It 15 clear that the position greatly favours
inhalation of blood and of infected material, and it is certain that if patients
were examined with a bronchoscope afterwards, such material would be found
1n the lungs in a high percentage of cases, as has already been demonstrated
after tonsillectomy In many the blood is cleared by ciliary action and
coughing, but in others 1t constitutes a real danger Packing the pharynx may
give some protection, but unless the patient is to be suffocated by the pack
it is clear that the airway cannot be completely protected; in any event, the
removal of the pack at the end of the operation leaves the larynx vulnerable
and at a phase of anaesthesia when stertor and cyanosis are often present.
Multiple extractions under general anaesthesia should certainly be carried
out with the patient supine.

Even during the recovery phase, when the patient is lying down, there 1s
a grave danger of mhalation of dangerous material, especially if free bleeding
or oozing continues, this is shown by the incidence of abscess in the upper
lobes The question of the safest posture during recovery from anaesthesia,

especially after operations upon the nose, mouth, and pharynx, will be
considered later

(d) Badly ady { mtrous ovide h

The administration of an anaesthetic agent exposes the patient to the risk
of inhalation of material into the lungs from the upper air passages. Smooth,
even, and skilfully administered anaesthesia reduces this risk to a negligible
amount, but 1n the current use of mtrous oxide we have a method which is
pecubiarly dangerous 1n this connection, more particularly since 1t 1s more
liable to be given unskilfully Cyanoss, jactitation, laryngeal spasm, and
arrested breathing are common, and the respiration may be even more
obstructed by depression of the mandible during the actual extraction, When
recovery occurs, a violent act of inspiration 1s made, often with crowing, at the
very time that the mouth and pharynx contain blood and tartar fragments,
etc. Experience of the extraction clinic also teaches that it is the middle-aged,
plethoric type of man with a mouth full of foul teeth who so often ‘takes gas

badly,’ and it is this type who is often found to develop a lung abscess after
hit
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rence during an influenza epidemic supports such an actiology. It is obvious,
however, that in such cases 1t is difficult to differentiate from a primary or
spectfic pneumonitss proceeding to abscess formation. The more cases of
specific pneumonitis that are recognized and correctly classified, the smaller
will this group be In many of the published analyses of aetiology, upper and
lower respiratory infections as a cause are more numerous than in my series,
but often this is admittedly because ‘broncho-pneumonia,’ etc., is loosely
included in this group. It is uncommon to find any attempt at recognition
and separate classification of specific lung infections.

Specrfic infections of the lung; “brimary,” ‘cryptic,’ or obscure abscesses

A specific infection was recognized as the primary cause in 36, 9-2 per cent;
27 of these were staphylococcal, 4 were due to Bactllus friedlandert, and 4 were
actinomycotic. Only one is specifically classified as streptococcal in spite of
the fact that in several the bacteriological examination supported a primary
streptococcal infection; it was felt that the evidence was not completely
conclusive, and these others have been included in the group of ‘obscure’ or
‘cryptic’ infections.

This group consists of 115 cases (29 per cent) and it is a miscellaneous group
made up of all those cases m which no primary or antecedent causc could
be recognized No doubt more careful or more skilful inquiry would have
enabled a number of cases in this group to be classified under another heading.
It 1s doubtful if many more could have been separated off in this way, and
almost all can fairly certainly be taken to be cases of primary lung abscess 1n
which 1t has not been possible to identify or in which one has failed to recog-
nize the specific nature of the infection. As was stated i Chapter 1v, thli
group must of necessity be a convenient means of concealing the presen
limitation of our knowledge and that, as this knowledge increases, certamn
members or types may be recogmzed and transferred to other groups.

Lunc Abscess 1N INFANTS AND CHILDREN

Children of 14 years or under numbered only 15 in this series, andS:t [1;
noteworthy that it was almost always possible to assign a'pnmall;y muchild
the abscess. This is as one would expect; it is most unlikely that a
should develop a lung abscess except for a very definite reason. ¢ these were

In 8 the cause was a primary staphylococcal pneun}gmhs; 7 of thes!
infants, 18 months of age or under, one was I1 years old. X te

Tons’illectomy was the cause in 3, one followed an 9pe.rart10tndﬁl7)fm?‘ihl_
appendicatis; another followed pneumonectomy for a heavily in! zic e'st D e
ectasis. In one the cause seemed to be infection of a congenital ¢y
remaining one proved to be tuberculous.
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Graham (1g26) found that go out of 218 cases of lung abscess {183 per

cent) were in children under 12 years. Smith (1934) found that out of 2,250
cases of lung abscess in the American literature, only 59 were in infants and
children. After excluding those due to ot i : T -
45 and states that 24 followed pneumoni
due to a foreign body, one to exposure,
(1945) discusses 64 cases of lung abscess in children 13 years of age or younger;
these occurred 1n 2 series of 417 cases of lung abscess seen by him between
1931-4% (10-5 per cent), 19 of this 64 (29 per cent) were aged one year or
younger. The causes incheated by D'Ingianns were ‘pneumonia’ in 32 per
cent and tonsiliectomy in 19 per cent.

It appears certain that acute staphylococcal preumonitis is by far the
commonest cause of a primary lung abscess in children and especially in
wfants. This fact should always be remembered when confronted with a case,
and appropriate chemotherapy should be given at once  Guthrie and AMont-
gomery (1947) have recently emphasized the gravity and frequency of
staphyl I'g 2 in childhood. Smith (1936) states that he beheves
staphylococcal preumania is the acualogical agent in at least 75 per cent of
primary bactenal abscesses, and 50 per cent of all abscesses in children.

Most of the other abscesses in children are post-operative and tonsillectomy
leads the way in these.

Lune Abscess iv Youne ApuLTs

1t is useful to consider the aetiology in the case of young adulis, this series

included 4o patients between 15 and 25 years of age; 26 were men and 14 were
women

[ T N . - -
am
loc
€RUKs N4y LE 1NE A1 Uns age, gross gum infection with tartar masses and pus
pockets of the type commonly associated with lung abscess has not usually
had ume to develop, In one case the abscess followed electro-convulsive
therapy, Kwalwasser, Monroe, and Neander (1950) have recently described
25 cases occurring in 2,562 pauents submitted to this treatment, an incidence
of 1 per cent  Nasal feeding was a probable factor in 7, but my own expertence
suggests that untreated dental sepsis s a fruitful cause.

he commonest single cause next to opesations was bronchicctasis (5 cases)
In the absence of any other likely predisposing factor in a young adult,
bronchicctasis should always be suspected and appropriate s estigations
made The abscess may occur withmn the diseased lobe, but is more often a
‘spilbover’ lesion, 1e. one due to ‘internal bronchial embolism’; it may
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spine; hie had been a coal-heaver since the age of 15 years. It will be appreciated that when
he was carryng sacks of coal, bent forwards so that the rigid platform formed by the flat
upper thorax was almost horizontal, the muddle lobe area was the most dependent and
therefore the most vulnerable (Figure 37) The necessary posture is, therefore, satisfied

On hus teturn 10 work after an absence of over four months it was ievitable that be, an
emphysematous man of 6, should Aiad coal-heaving 2 heavy strain, and he volunteered the
snformation that it made hum very short of breath It is not dufficult 1o imagine hum vabantly
struggling with his 1 cwi and 2 cwt sacks of coal on hus back, puffing and grunting amd

here was the mechanism of mhalation at the very moment 1 which his posture was favourable
for mudsle lobe embolism, and pareretet amk e fao oot T

If ¢his hypothess were coprect
certanly an inflammatory abscess
drainage and : i, but by Ne b

15 he was snll coughing up srx
ounces of purulent sputum, and radiographs still showed an abscess cavity Operation was
adwised, hut ke refused 1 accent . and agawm refused an December ¢, and later discharged
hamsell

In May, 1935, he was readmiticd to hospital gravely il with a streptococeal pericarditis
and was given peniaillin. A massive haemorrhage oceurred into the pericardium from the
abscess and he died on May 27 Autopsy showed no carcinoma but a chromic abscess of the
media) segment of the middle lobe perforated mto the pertcardiur,

It was stated above that carcinoma of the middle lobe 15 uncommon and
that most lestons affecting it are inflammatory. Examples have been given
of the influence of posture on the Jocalization of an abscess to this site In the
absence of this postural selection there is another mechanism for the produc-
tion of suppuration and abscess formation in the middle lobe

It has been pointed out elsewhere (Brock, 1943, 1946, and 1g50) that the
middle lobe bronchus is peculiarly vulnerable to compression from tuber-
culous glands arising as part of a primary complex  The middle lobe bronchus
15 relatively long, its walls are soft and poorly supported, and it Is surrounded
by a rumber of glands dravung both the middle and Jower lobes. Not only s
1t ofien compressed by these, bat a caseous gland may adhere to the wall,
ulcerate through, and discharge part or all of us contents  When healing
accurs, a stricture follows and the muddle lobe often remains shrunken,
Qlacased, and. tronchietatic, sbbhough & may Tawse 2O Sympiosss Sor Ty
years, infection sooner or later supervenes. The infection may be low grade,
but 1f it is at all severe, resolution is rendered more difficult because of the
stncture; morgover, in a proportion of these cases broncholiths are present
Casz 4

FY, agas wnbar noad o0 123 .
taken sll with
was made at 1
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v " e E St S |

but later
with blooc '
to hasputa '
noma, but radiographs showed consolidation of the apical and posterior segments of the
right upper Jobe with extension to the lateral division of the middle lobe and some excavation;
a lesion of such anatomical extent was not likely to be due to a carcinoma  Bronchoscopy
revealed nothing but pus in which the predomnant organism was Streplococeus tindans, the
teeth were 1n good condrtion  The sputum steadily mcreased to five ounces

There seemed no adequate explanation for a diffuse p is with abscess &
such as ths seemed to be, and repeated inquiry revealed nothing, He was specifically asked
if he had been mtoxicated, had been exposed to hard weather or undue fanigue, or if he had
suffered smmersion It was only after several searching inquirtes (searching because a drag-
nosis of carcinoma still remained a probability in the absence of a demonstrable prumary
cause) that he half-heartedly said the only thing he could think of was exposure to petrol
fumes This did not seem a likely factor, but when asked for more detatls he revealed that he
and another man had gone down to the engine-room of a mined 2nd beached ship to stop an
escape of petrol ‘The other man was osercome with fumes, he himself nearly collapsed, he
was further pressed for details, and described how he had to bend down close to a valve, from
which hiquid petrol was escaping in a fine Jet, and to close the valve, he estrmated fus face was
about 1welve inches from the petrol jet 1t is not unreasonable to suppose that working in this
confined space so close to a iquid jet he 1nhaled actual petrol droplets and not just gaseous
fumes  His illness developed a week or two later

The course of the lung lesion was interestung, as the consolidation 1n the apical segment
of the upper lobe cleared, the consotidation lower 1n the lung increased and extended  Even-
tually, by August, 1945, all the infiltration had gradually cleared, and residual shght fibrosis
with ullous d

Morriston Davies described a similar slow ereepage throughout the lung
two cases of lung abscess due to mhalation of sea water and fuel oil, incident-
ally, 1n these cases the first abscesses developed in the middle lobe and Ingula.
Lawrence (1945), in discussing acute poisoning due to petrol vapour, states
that mn fatal cases the macroscopic changes are found for the most part in the
lungs, wiich are hyperaemic and oedematous and show petechial haemorr-
hagz?s‘and extravasations of blood; the bronchi are inflamed

did not share this view

Fatigue and exposure

In obscure cases of lung abscess it is always deswrable to inquire about
unduly severe exposure to weather or to excesshe fatigue, and also to any
habits of life that might lead to gross impairment of general health These
occur sufficiently ly as accomp of lung abscess to suggest a
causal relation. It is again not unreasonable to assume that great fatigue or
cxposure may so lower the gencral resistance as to favour the development
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operation, gross dental sepsis is next considered and identified or excluded.
The older the patient the more likely is this to be a cause. On the other
hand, it must be remembered that the septic teeth may be only coincidental
and that the patient may also have a bronchial carcinoma. Certainly in any
patient over 50 who presents with a lung abscess with no obvious primary
cause, a growth must be thought of and identified or excluded; the incidence
of growth in cases of lung abscess is 17 per cent in this series.

Next a specific pneumonitis with abscess formation must be considered;
especially if the initial illness is severe and particularly if a septicaemia is
suggested or it occurs during a season of severe respiratory infection or in a
frank influenza epidemic. Staphylococcal pneumonitis is by far the common-
est cause, Friedlander and streptococcal infections next; a blood culture is
often the best and most certain way of identifying the causal organism;
bacteriological examination of the sputum s liable to be uncertain. Ina few
cases the lung suppuration, more particularly if it is bilateral and patchy, fv.lll
be due to pyaemic embolism from a systemic focus such as ostcomyelitis,
carbuncle, septic cellulitis; more rarely still, an endocarditis affecting th'c
right heart will be the cause. Here again the continued gravity of the patient’s
general condition should serve as a guide and blood culture should assist.

Conditions giving rise to deep unconsciousness, apart from general anaes-
thesia for an operation, must be reviewed and specific questions asked; they
include alcoholic intoxication, coma from overdose by hypno!.ic or seda!n"c
drugs, carbon monoxide, or other similar poisoning, eclamptic or uracmic
coma, epilepsy, or unconsciousness following a head injury. In any of these,
especially post-epileptic coma, dental sepsis may be a contributory or dctcri
mining factor, and 1n the case of mnjury, inhaled blood may be the cauSﬂd
embolus. OF 4 cases following head injury in this series, 2 had 2 [ractl'lrlc
skull, the other 2 had also a fractured mandible; fracture of the mandible,
in addition to causing bleeding, favours accumulation and retention ofs‘ccrc‘s-
tions and debris within the mouth and pharynx, and the risk of inhalation &
therefore not inconsiderable. 3 In

Immersion comes next and, again, must be specifically aske.d about .
some localities with a riverside dockworking or seafaring pupu}u!wn t.hlS iﬁ‘é‘:_
increases in importance and is often aggravated by dental sepsis or by 1;“0 may
tion; for this last reason a specific question must always be asked. A Cdlicating
be afforded by the anatomical localization of the lesion ofthe.lungly n Y:C The
a particular or characteristic posture at the time of probable inhal a:;z;;tcrior
lower anterior parts of cither lung (i.e. the middle lobe, lu}gula, ‘"}_ Gion of
basal segments) are favoured in immersion. The sclective local xz;:;1 e,
post-tuberculous broncho-stenosis to the middle lobe must also bc}’mlcc exarn-

Tuberculosis always demands exclusion with the utmost VIgl an 'ir; the
inations for tubercle bacilli should be repeated many times €ven
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apparently more unhkely cases or when a good primary cause already
preseats itself. For instance, in the case of a middle-aged man who had an
abscess of the nght upper lobe, the illness followed soon after he had been
given a dose of morphia while suffering from a quinsy; after sleeping heavily,
he found both the pain and the quinsy gone when he awoke, The sputum was
repeatedly negative for tubercle bacilli, but secretion obtained at broncho-
scopy was reported as positive; it was not until several months later that the
sputum itself became positive. In another case a gir! of 18 developed a severe
streptacoccal septicaemia foll g an acute strep 1 tonsillitis; blood
culture was positive. A few days later she developed what appeared to be a
classical abscess of her night lower lobe. Sputum obtained at bronchoscopy
revealed tubercle bacilli and the sputum was then also found to be positive.

Recently Pryce (1946) and Pryce, Sellors, and Blair (1947) have pointed
out the occurrence and significance of included supernumerary broncho-
pulmonary segments. These occur in the lower lobes and when infected may
present as examples of lung abscess; once suppuration occurs, spontaneous
resolution never follows. Five of my own 7 cases of this condition have
presented as examples of chronic lung abscess; one of these patients had
already had two drainage operations Lobectomy is necessary to achreve a
cure.

Even after all these possible primary causes of lung abscess have been
carefully considered a number of cases will still remarn, probably about 30 per
cent, in which it has not been possible to dentify a primary cause. It will
then be justifiable to consider this remarntng group of ebscure cases as prob-
ably, or possibly, constituting examples of primary lung abscess in which the
nature of the specific cause or infection has not been recognized. Even then
1t 1s probable that this group represents in great part, not the true incidence
of primary, obscure lung abscess, but is rather a measure of our present state
of ignorance of the aetiology of hung abscess
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\V}_len the ab§cess forms within the primary growth it can conveniently be
described as “primary’; when it is not part of the primary growth it should be
described as secondary.

Malignant lung abscess (83 cases)
1. Primary: Duc to breaking-down growth itself} 52 cases.
IL. Secondary- a. In obstructed infected lung distal to growth; 24 cases.
b “‘Spill-over’ abscess in same lobe, another lobe, or even in
the other lung; 7 cases.

It is sometimes difficult to make this distinction with accuracy between a
primary and secondary abscess due to growth, for an infected breaking-down
growth may also give rise to an obstructed and infected lobe which contains
an abscess resulting from the infection but in direct continuity with the
primary growth (Diagram 4, Figure 35).

It is not uncommon to find that when a lung containing a growth, removed
cither at operation or autopsy, 1s cut open, an abscess cavity is revealed that
had been hidden in a homogeneous opacity during life and had not revealed
its presence chnically by the production of large amounts of sputum. Such
cases are not included in this study which deals only with cases which pre-
sented in life as examples of lung abscess, clinically or radiologically. In most
cases the diagnoss was both clinical and radiological; in a certain number the
diagnosis of lung abscess was primarily radiological.

Primary lung abscess (52 cases) .
In primary malignant lung abscess the growth is commonly of the circum-
scribed or ‘parenchymatous’ type and forms a rounded, oval, or slightly

s

ccess
Fi6 40 Diagram tollustrate dufferent ways of formation of a primary malignant hung ad
ty with one or more cenral cavities vodulanty

Fa fob 11::22 Reity with selatwely thin wall, although wall ofien shows sreegulanty and

Fio 4or Eccentric cavitation
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Jobulated mass situated within the substance of the lobe and is usually well
defined It may sometimes be so large as to fill the greater part of a lobe, in
which case its outlme 1s blended with that of the parietes, occasionally, in
5 cases in this serjes, the overlying ribs may be eroded. Almost invaciably a
N R v © -y abscess is of the squamous-
“tion, and hence the size and

onsiderably It may be small

three small cavities are seen

' Figure 40). Conversely, the

greater part of the growth 18 necrotic, and a large cavity lined with growth is
formed with a wall that may be thin or moderately thick; most sigmficantly
the wall is irregular in thickness or may present nodularities (Diagram b,
Figure 40, and Figures 41 and 42) As a blend of these two extremes the
abscess may be, proportionately to the opacity, of moderate size and may be
placed eccentrically in the opaque arca (Figure 43). If looked for and noted
radiologically, this last fact may be of derable di ic fi e

&

Erosion of an overlying rib or ribs 1s virtually diagnostic of growth (Figure 45).

Stcondasy abscess (31 cases)

‘When a lobe or lung 15 mfected belund an obstructing primary bronchial
grawth the most common process is a diffuse septic pneumonitis with gross
septic bronchiectasis. Secondary lung abscess, type a {24 cases), occurs more
commonly in the pertod in which the obstruction 15 incomplete or intermuttent,
‘The abscess may be small, or several cavities may form, or a large solitary
abscess may be present (Figure 44) The abscess may be so large as to be
mistaken for an empyema, and 1t may be dramed externally as such. It s,
of course, not for a true empy to be caused by the suppurating
pnepmorua, and this again may cause postponement of recognition af the
underlying growth

In general, as the bronchial obstrucuon becomes complete, the sohd part
of the infected lobe or fung dominates the clinical and radiological picture,
and the actual abscess element may become less important. This type of
abseess may be caused by any histologreal type of growth that causes bronchial
obstruchion; 1t may also, of conrse, be formed in association with 2 non-
malignant primary bronchial growth such as an adenoma, chondroma, or
fibroma. In some cases the abscess cavity is formed, not as a result of necrosis
within septic pneumonic lung tissue, but by the gross dilatation of a single
bronchus (Figure 46)

Secondary lung abscess, type b (7 cases), due to ‘spill-over infection from
a primary growth elsewhere in the lung is usually small and localized, but
may be a diffuse, spreading process ultimately affecting 8 whole lobe. It may
ocenr in the same lobe as the primary growth but affecting an adjacent
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segment. When it occurs in the lung opposite to the primary gro'“_lh it qsually
affects one of the classical sites for an inhalation lesion. The clinical picture.

Fic 42 Radiographs of a malignant abscess of the night lower lobe n a man aged 55,
1ot of the cavaty 15 thin and cysthike, but a nodular mass projects in from the medial wall
Biopsy of this mass at external dranage resealed a squamous—celled carctnoma

and thus the diagnosis, may be very confused n this type of case, and it is
mportant to remember the possible course of events when confronted with
multifocal or bilateral lung suppuration m a middle-aged or elderly patient;
otherwise a mistaken diagnosis may be made of ‘idiopathic’ or ‘primary’
suppurative pneumontis with abscess formation The primary growth may
be of any type that causes infection and is thus more commonly one affecting
a lobar or segmental bronchus,

Crivicar, ANp Raprorocicar. FEATURES

A lung abscess due to carcinoma may present chinically in a number of
different ways, but, broadly speaking, there are two main forms of presenta-
tion. The illness may begin and continue as a febrile one with purulent
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Fic 43 Malignant abscess of the anterior se
cavitation in the radiograph 1n '@, the specmel
can be seen
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Figure 42 the greater part of the cavity wall is thin and cystlike, but a nodular
mass projects in from the medial wall of the cavity.

The abscess cavity may form a relatively small part of an opacity, rounded
or oval, the greater part of which consists of solid neoplastic tissue. The
suggestive feature of eccentric cavitation has already been mentioned, as well
as the diagnostic importance of rib erosion (Figure 45). In this case pain is
severe and persistent; in other cases pain may be an early symptom, but it is
often absent or occurs as a temporary or intermittent pleuritic phase.

Fever may be absent or intermittent, although in some cases bouts of high
fever, often diagnosed as pneumonia, may occur. It is in the febrile cases,
assoctated with copious purulent sputum, that a diagnosis of simple lung
abscess 15 usually made, and, indeed, it is often extremely difficult, and at
times imposstble during hfe, to obtain confirmation of the diagnosis of car-
cinoma although the age, localization, and general features of the abscess may
arouse strong suspicions. Glandular or hepatic metastases are uncommon;
osseous deposits may occur, but cerebral secondaries are by no means un-
common and may be the first definite indication of the malignant nature of
the lung lesion. Even then the differentiation from 2 pyogenic brain abscess
may be difficult, and in some cases the secondary deposits may be infected
and consist of an outer zone of living growth enclosing a suppurating, necrotic
centre,

The sputum varies greatly in character, being muc'o—purulem,_ blood-
stained, or purulent; it may be inoffensive or it may be highly offensive, ghl..\s
suggesting a primary putrid or foetid lung abscess. An example of this is
given in Case 4 described later when treatment is being discussed. ed

The amount and character of the sputum and the degree of cough associate
with it may constitute by far the most important clinical feature. In the
unhappier cases the patient has a frequent, almost continuous, cough, gl.ﬂ}:‘tg.
neither him nor his companions or attendants any respite by day or nig i
abundant purulent, blood-stained, and often oﬂ'f?nSlVC sputum 18 ra’:cbé
causing greaf distress and demanding a relief which sometimes canno

vided. .
PmAs in all forms of lung suppuration pleural involvement may occur with

id formation, progressing to empycma 1n some cases. 5
ﬂuSecondary ir,ll}x)alaglion aiscess (]JJr focal pneumonitis may be seen as in
Case 4, Figure 49a.

Secondary malignant lung abscess A

In this group, although the onset or earlier stages may 1bc "ll)sstcd(:s‘:uiss,duc
chief manifestations are essentially infective in nat‘urg since E;c al s heted
to suppuration behind an obstructing growth or to splll-oy;r ;o?r‘;mk s
growth. Just as in obstructive bronchial carcinoma withou
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formation, the onset may be relatively mild, resembling a “chill’ or an attack
of ‘influenza’ that does not resolve completely; or 1t may be severe and abrupt,
resembling and often diagnosed as an attack of ‘pneumonia.’ The persistent
and increasing productive cough and radiological demonstration of an abscess
cavity then almost inevitably leads to a diagnosis of simple lung abscess In
a young patient the clinical mimicry of a simple acute lung abscess may be
very close and the diagnosis may be made only fortuitously at routine broncho-
scopy, or if biopsy of the abscess wall is made, although continued relapse or
chronicity in the absence of an obvious cause should arouse suspicion. Il} the
youngest patient in this series, for instance, a woman aged 39, the condition
presented as an apparently simple abscess of the subapical region of the right
lower lobe and was drained externally; biopsy of the outer wall of the cavity
showed no growth The cavity did not heal satisfactorily; after temporary
improvement the general health declined, and it was not until death occurred
several months later from cerebral metastases that a primary oat-celled
growth was found in the lung.

In secondary malignant lung abscess the sputum may also be offensive and
may be scanty or abundant in quantity, Blood-staining occurring frequently
or persistently is of great diagnostic value and may be the most certain clinical
indication of growth.

Whereas in primary malignant lung abscess a number of characteristic
radiological features may be present, the radiological differennation in
secondary lung abscess may be less certain  Persistent lobar consolidation,
especially if associated with shrinkage indicating atelectasis, is suggestive, but
often occurs with a non-malignant suppurative process; of greater value is
the recognition of an associated hilar mass  Glandular and visceral metastases
are much more common than in the primary malignant forms and should
always be carefully sought; a barium swallow to indicate oesophageal obstruc~
tion or distortion should never be omitted. Bronchoscopy is, of course, of the
greatest value in diagnosis,

In both primary and secondary forms of abscess, although the presence of
a growth may be suspected and evidence of its presence sought for dibgently,
it may be impossible to obtain an absolute diagnosis before necropsy. These
patients are often elderly and frail, and such poor subjects for operation that
open operation, which alone would provide the diagnosis, is often not feasible,

Ervternal drmmage will often enabhe o diagnosis to be made from microscopy
of the outer wall of the cavity; it is also important to inspect the inner wall
and, 1f’ possible, to obtain tissue for biopsy from the deeper parts, Obvious
growth may be seen if the interior is inspected with a good light.

The clinical differentiation between a simple chronic abscess and one due

1o growth may be at times impossible even when the lung is exposed at open
thoracotomy, and in such cases a final diagnosis can be made only when the
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Figure 42 the greater part of the cavity wall is thin and cystlike, but a nodular
mass projects in from the medial wall of the cavity.

The abscess cavity may form a relatively small part of an opacity, rounded
or oval, the greater part of which consists of solid neoplastic tissue. The
suggestive feature of eccentric cavitation has already been mentioned, as well
as the diagnostic importance of rib erosion (Figure 45). In this case pain is
severe and persistent; in other cases pain may be an early symptom, but it is
often absent or occurs as a temporary or intermittent pleuritic phase.

Fever may be absent or intermittent, although in some cases bouts of high
fever, often diagnosed as pneumonia, may occur. It is in the febrile cases,
associated with copious purulent sputum, that a diagnosis of simple lung
abscess is usually made, and, indeed, it is often extremely difficult, and at
times impossible during life, to obtain confirmation of the diagnosis of car-
cinoma although the age, localization, and general features of the abscess may
arouse strong suspicions. Glandular or hepatic metastases are uncommon;
osseous deposits may occur, but cerebral secondaries are by no means un-
common and may be the first definite indication of the malignant nature of
the lung lesion. Even then the differentiation from a pyogenic brain abscess
may be difficult, and 1n some cases the secondary deposits may be infected
and consist of an outer zone of living growth enclosing a suppurating, necrotic
centre.

The sputum varies greatly in character, being mugo-puru]cnt,. blood-
stained, or purulent; it may be inoffensive or it may be highly offensive, Ehlfs
suggesting a primary putrid or foetid lung abscess An example of this is
given in Case 4 described later when treatment is being discussed. el

The amount and character of the sputum and the degree of cough assocmlh
with it may constitute by far the most important clir.lical feature. In !n:
unhappier cases the patient has a frequent, almost continuous, cough, g{"‘h tg
neither him nor his companions or attendants any respite by day ornig d’
abundant purulent, blood-stained, and often offensive sputum 1s raxtszbé
causing great distress and demanding a relief which sometimes canno

rovided i
P As in all forms of lung suppuration pleural involvement may occur with
flwd formation, progressing to empyema in some cases.

Secondary inhalation abscess or focal pneumonitis may be sec
Case 4, Figure 49a.

n as in

Secondary malignant lung abscess

In this group, although the onset or carlier stages may e e i due
chief manifestations are essentially infective in nature since Efc a B meted
to suppuration behind an obstructing growth or to spill-over’ w‘r:-lank e
growth. Just as in obstructive bronchial carcinoma without

be insidious, the



LUNG ABSCESS AND BRONCHIAL CARCINOMA 141

formation, the onset may be relatively mild, rescmbling a ‘chill’ or an attack
of ‘influenza’ that does not resolve completely; or it may be severe and ab.rupt,
e bling and often diagnosed as an attack of ‘pneumonia.’ The persistent
.- . T Dol aale o afle Mmmn
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very close and the diagnosis may be made only fortuitously at routine broncho-
scopy, or if biopsy of the abscess wall is made, although continued relapse or
chronicity in the absence of an obvious cause should arouse suspicion  In the
youngest patient mn this s‘en'c.s, fu‘r ir‘lstance,’a‘\mm':m age‘d 39, thercqndm?n

H
several months later from cerebral metastases that a primary oat-celled
growth was found in the Jung

In secondary malignant lung abscess the sputum may also be offensive and
may be scanty or abundant in quantity. Blood-staimng occurring frequently
- ms Teteesl - ofeeeow 3o - oo yalue and may be the most certamn clinical

. . . lung abscess 2 number of characteristic
radiological features may be present, the radiwological differentiatten in
secondary lung abscess may be less certamn. Persistent lobar consolidation,
especially if associated with shrinkage mdicating atelectasis, is suggestive, but
often occurs with a non-malignant suppurative process; of greater value is
the re ition of an d hilar mass. Glandular and visceral metastases
are much more common than in the primary malignant forms and should
always be carefully sought; a barium swallow to indicate oesophageal obstruc-
tion or distortion should never be omitted. Bronchoscopy is, of course, of the
greatest value in diagnoss.

In both primary and secondary forms of abscess, although the presence of
a growth may be suspected and evidence of its presence sought for diligently,
it may be impossible to abtain an absolute diagnosis before necropsy, These
pattents are often elderly and [rail, and such poor subjects for operation that
open operation, which alone would provide the diagnosis, is often not feasible.

External drainage will often enable a diagnosis to be made from microscopy
of the outer wall of the cauity; it is also impartant to inspect the inner wail
and, 1f possible, to obtain tissue for biopsy from the deeper parts, Obvious
growth may be seen if the mterior is inspected with a good light.

The chnical differentiation between a simple chrontc abscess and one due
to growth may be at times impossible even when the lung is exposed at open
thoracotemy, and in such cases a final diagnosis can be made only when the
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excised lung is examined. It is sometimes a nice point at operation whether
to perforfn 2 preumonectomy in such a case or to conserve a lobe when real
doubt exists.

Case 1

H M., a man aged 39, began to feel ill i June, 1947, and a radiograph on June 16 showed
a small peripheral, sub-segmental opacity in the left upper lobe; ten days later the opaaty
was larger and an enlarged gland was present at the left root. "He complained of occastonal
stabbing pam tn the chest; night sweats occurred, but no fever; cough was present, and he
produced 2 hittle foul-tasting but never foul-smelling sputum, which was occasionally blood-
stained Bronchoscopy was negative, no malignant cells were found in the sputum A
bronchogram showed a block of two small branches of the posterior bronchus of the left upper
lobe, and this was thought to support the diagnosts of an inflammatory lesion. The shadow
and symp P d and by September 12 it was felt that a final decision must be made.
Independent radological and chmical opinions favoured growth and thoracotomy was
performed on October g A firm mass was present in the periphery of the posterior segment

A L S U :

€e mn femiae Wla

PRI . .
perform pneumonectomy and not to risk a lobectomy.
Exarmnation of the exaised lung revealed a small, chronic lung abscess with no growth

In this case lobectomy would have sufficed and the lower lobe might have
been conserved with advantage, but the lesion might equally well have been
found to be malignant and the lesser operation would have been regretted.

Conversely, operation for what was thought to be 2 non-malignant condition
may reveal an obvious growth,

Case 2

C.B., a man aged 53, had suffered from a chronic cough for many years, and i May, 1947,
: ’ 1" --—- cough and sputum

- except the lingula,
ment. The sputum
CE)

1s coming from
tis with tartar

. s .
masses, and 1t was considered the dental sepsis was severe enough to account for the Jung
suppuration He was treated with 1,000,000 umts of penicilln a day and the teeth were

scaled and cleaned, there was some improvement followng this

Bronchoscopy was repeated on October 15 and still no growth was scen. As the sputum
remained at one to three ounces a day and was still offensive and pyrexia continued, and the
i h ined h d, jon was advised The chronicity

and c?ﬂcm of the leston excluded external drainage. . ;

At thoracotomy on October 22 an obvious growth was found encircling and'lnﬁhmung
the left upper Jobe bronchus; a d p was done, The opacity was due
to an obstructed septic pneumonitis and the abscess was a chronic foctid one secondary to
the bronchial carcinoma
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tion is difficult or impossible In these cases, as was mentioned earlier, the
resemblance to a chronic, spreading, or multifocal, non-specific suppurative
pacumontis may be very ¢t~ =~ A5 st wrab amnin tha nasd fas incictonnan
on the search for a definite

abscess and for reluctance

primary suppurative pneumonitis with abscess formation

Case 3

s L D T T N Y

the apcal segment of the left lower lobe  Atbronchoscapy on February ¢2 na growth was seen.

His condution d to d fever d and large quantities of purulent
sputum were rased There was hitle or no response to full courses of periciltin and sulpha-
drazine, 1n spite of blood transfusions his anaemia persisted A second bronchoscopy sull
showed no growth

In spate of hus extremely poor general condition 1t was decided to perform thoracotomy,
and after a period of high calorie-protein chet and further blood transfustons he was ready
for thoracotomy by mud-April The opacity in the Jeft lower Jobe had cleared considerably
although a number of thin-walled, empty abscess cavities remamed A pre-operame radio-
graph showed, however, that a lange opacity had suddenly appeared n the left upper lobe,
the abscess cavities In the lower lobe remamed (Figure 475), the sputum was now only
two ounces and he was almost afebrile

PR e f

petformed without event  Amongst a number of enlarged glands 1 the hitum was one larger
and firmer than the others, Section of the lung revealed the appearance shown in Figure 48
The lower lobe contamed a number of empty abscess cavitics with thin, shiny white walls,
aither eputhchialized o covered with inert hyaline material  The upper lobe was occupred by

PN AP R T B

Here, then, is an example of an unusual type of carcinoma which mani-
fested wself for many months, not in virtue of the primary growth, but from
the secondary abscess formatton in the lower lobe. The inflammatory element
in the lower lobe had almost cleared, except for the restdual chrontc abscess
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cavities, by the time the growth in the upper lobe revealed its presence.
Although a py ive di is of an iated growth had been made all

P

Fm 48 Photograph of the excused lung from Case 3 (Figure 47) The empry. thin-walled, cysthike

spaces n the lowet Jobe aze well thown These s no growth 1 he lower Iobr. the pper inbe cantamms

4 prinary geowd
the time in this case and three careful bronchoscopies had been done, 2t was
not possible to wdentfy growth. Even at thoracotomy the condition was
thought to be inflammatory, and it was only by microscopy that the correct
diagnosis was revealed.

TREATMENT

Expenence with these cases shows that satsfactory treatment is, unfortu.
nately, in most cases even more difficult than correct diagnosis. To a certain

ncalth that has followed upon the continued suppuration and, coupled with
a solid, adherent ‘frozen’ lung, may make an atiempt at radical removal
unlikely to succeed; especially i, as is often the case, the patient is elderly and
frail, and in spite of the fact that the growth may still not have metastasized.
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cavities, by the time the growth in the upper lobe revesled its presence.
Although a presumptive diagnosis of an assoctated growth had been made alt

e e v e b o e 1o e wopes o et

a prumary growth
the ume 1 this case and three careful bronchoscopies had been done, it was
not possible to identify growth. Even at thoracotory the condition was
thought to be nflammatory, and it was enly by micrescopy that the correct
dragnosis was revealed.

TREATMENT

Laperience with these cases shows that satisfactory treatment is, unfortu-
nately, in most cases even more difficult than correct diagnesis. To a certam
extent thus is linked with the difficulties of diagnosss, because only too often it
1s found so much valuable time has been lost that the condition has become
wnoperable  Not infrequently the deciding factor is the poor general state of
health that has followed upon the continued suppuration and, coupled with
a solid, adherent ‘frozen’ lung, may make an attempt at radical removal
unbikely to succeed; especially o, as is often the case, the patient is elderly and
(eail, and in spite of the fact that the growth may still not have metastasized.
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excessive lung damage, or increase of his risk of dying. Clearly it is proper,
in assessing the need for surgical mterference, to take into_account the in-
creased risk and increased pain and suffering which an_operation itself_may
entall. Whereas with a relatively superficial abscess in a site elsewhere in the
body this risk is negligible, it is obvious that the external drainage of a lung
abscess involves a greater risk. A balance must, therefore, be struck in each
case between the risk of further delay and the risk attached to the operation
itsell The decision may be a very difficult one and demands considerable
experience with the disease.

Furthermore, suppuration in other parts of the body may have become so
extensive or have caused so much tissue destruction that simple drainage may
be inadequate Amputation of a mb or excision of the whole organ (e.g.
nephrectomy, cholecystectomy, etc.) may be the treatment of choice. Simi-
larly, m dealing with lung abscess 1t may be better to perform a radical
operation (lob y or p } rather than simple external
drainage

Once more it must be emphasized that ‘lung abscess’ 1s not an entity, and
in treatment a complete diagnosis of the primary cause and nature of the
lung suppuration in each mdividual case is of first importance; for what
applies to one variety may not be applicable in another. It 1s hopeless to
approach the treatment of every case in the same way. There are, for instance,
wide differences in the natural course of the illnesses caused by the acute
specific abscesses such as the staphylococcal ones and by certain of the acute
fusospirochaetal variety The prognosis also may be quite different between
an abscess caused by a remediable local cause such as a benign bronchial
obstruction, and an abscess secondary to a bronchial‘carcinoma.” There is no
need, at this ume, to recapitulate what has already been said about the
differential diagnosis of the different types of lung abscess; 1t is only necessary
to emphasize again the existence and importance of these different types

Tne EXPECTANT ManaGEMENT oF Lunc Asscess

The term ‘expectant management’ 1s used partly for convenience and
partly to avoud the term ‘medical treatment* The treatment of suppuration
and abscess formauon in any part of the body is essentially surgical; lung
abscess and lung suppuration should be considered essentially as o surgical
condition just as much, for i as acute appendicitis, cases of which are
no longer admitted to the medical wards as they were a generation ago Itis

true that as a result of the historical development of medicine and surgery
the chest has long mameninad bamaeyr o Fa e e -

of the surgical tre; + ' :
diagnosis led to t t .




CHAPTER 1X
THE TREATMENT OF LUNG ABSCESS

A CERTAIN amount has necessarily been written about treatment in the
preceding chapters; it now remains to consider this problem more compre-
hensively. s

The subject is a difficult and contoversial one, largely because the condition
is still too little understood. It has been emphasized that lung abscess is not
an entity but includes a variety of conditions; it is clear, therefore, that it is
not possible to dogmatize on treatment in every case; it is unwise to argue from
the particular to the general, On the other hand, there are certain general
principles that apply to all lung abscesses and it is desirable to consider these
before we particularize. In dealing with any difficult and complex subject it
is best first to try and rationalize it; in considering the treatment of lung
suppuration and abscess, we can do this by appreciating that the treatment
needed is, fundamentally, no different from_that_needed for. a suppurative
process anywhere else in the body. Certain modifications may be required as
a result of special local factors or because of a special type of suppuration;
just as modifications may be called for as a result of local features in other
parts of the body. i

The generally accepted basic treatment for suppuration or abscess in any
part of the body is to encourage 1ts#esolution or maturation by rtst, chemo-
therapy, and antibiotics, and various simple measures such as hcat; By this

means it is hoped that if the inflammatory process does not resolve, the
LS LT L LAl e care iterlf Even

having . : .
too early, and the prevention of undue local tssue UESU vt Lt s i
prolongation of pain and disability if it is delayed too long. Similarly, .e»:cx} i
the abscess has begun to discharge, drainage may be madequate, and it is for
the surgeon to advise upon the provision of adequate drainage. "

Fundamentally, the management required for lung suppuration an ung
abscess is the same as this. By the exhibition of rest, chemotherapy, anl
antibiotics, and various ssimple physical methods we aim to cncouragclnn.tull_’:l
resolution or, if this fails, spontaneous evacuation of the abscess. It is :u:
better for a lung abscess to heal, if 1t will, without recoursc ta an“nper;::l.i:;
always providing that the withholding pf‘surgcry vdoeg;u{t cxp(:}s‘z 5:5 C; e
to unnecessary prolongation of suffering and disability, to g
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excessive lung damage, or increase of his risk of dying. Clearly 1t is proper,
in assessing the need for surgical interference, to take inte.account the in-
creased risk and increased pain and suffering which an operation itself_may
entail Whereas with a relatively superficial abscess in a site elsewhere in the
body this risk 1s negligible, it is obvious that the external dramage of a lung
abscess involves a greater nsk. A balance must, therefore, be struck in each
case between the risk of further delay and the nisk attached to the operation
itselfl The decision may be a very difficult one and demands considerable
experience with the disease.

Furthermore, suppuration in other parts of the body may have become so
extensive or have caused so much tissue destruction that simple drainage may
be madequate  Amputation of a mb or excision of the whole organ (e.g.
nephrectomy, cholecystectomy, etc } may be the treatment of choice Simi-
larly, in dealing with lung abscess 1t may be better to perform a radical
operation (lob y or pneum } rather than simple external
drainage.

Once more it must be emphasuzed that ‘lung abscess’ is not an entity, and
in treatment a complete diagnosis of the primary cause and nature of the
lung suppuration m each individual case is of first importance; for what
applies to one variety may not be applicable in another. It 1s hopeless to
approach the treatment of every case in the same way. There are, for instance,
wide differences in the natural course of the 1llnesses caused by the acute
specific abscesses such as the staphylococeal ones and by certain of the acute
fuso!spiroclmctal variety The prognosis also may be quite different between
an abscess caused by a remediable local cause such as a benign bronchial
obstruction, and an abscess secondary to a bronchial‘carcinoma  There 15 no
need, at this time, to recapitulate what has already been said about the
differential diagnosis of the different types of lung abscess; it 1s only necessary
to emphasize again the existence and importance of these different types.

Tue EXPECTANT MANAGEMENT oF LunG Asscess

The term ‘expectant management’ 1s used partly for convenience and
partly to avoid the term ‘medical treatment” The treatment of suppuration
and abscess formation 1n any part of the body 15 essenually surgical; lung
abscess and lung suppuration should be considered essentially as a surgical
condition just as much, for i , as acute appendicitis, cases of which are
no longer admitted to the medical wards as they were a generation ago. Ttis
true that as a result of the historical development of medicine and surgery
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medicine. Tu:day itis still usual to find that most physicians understand more
about ghmt diseases than mo§t'surgcons, and it is right and proper that, in
these circumstances, the p.hysl(:lan should be the adviser. If the physician is
alsola specmlxs.t in chest diseases then there is no question of the value of his
advice and opinion, and he should certainly be the governor of treatment sf
his surgical colleague is not himself a chest expert, The specialist chest
surgeon, also, should welcome the help and guidance of his physician colleague
in these matters; he would be most unwise not to do so.

At the same time, when a surgeon has a proper knowledge and experience
of chest discases the management of a lung abscess rightly falls within his
province and not, primarily, within that of the physician. It is truc that the
time has not yet come when Iung suppuration and lung abscess automatically
fall to the care of the surgeon as is the case with suppuration and abscess in
almost all other parts of the body; but as the surgery of the chest hecomes
sufficiently widely established, lung abscess will be similarly accepted as a
surgical condition.

It 15, therefore, more correct to describe the non-operative-management of
lung abscess as ‘expectant management’; it can be supervised with equal
efficiency by either physician or surgeon; the governing factor is the possession
of the proper knowledge and experience to decide when such expectant
management has ceased to be useful and operation is needed.

A most important guiding principle in the approach to the treatment of
lung abscess 1s to remember that it 15 always a serous condition. The knowledge
that in a proportion of cases there is a strong tendency towards spontancous
resolution has engendered a complacent attitude; the first and chief teaching
is often that a lung abscess is best left alone as it is more likely than not to heal
by itself This can be a most/dangerous policy and cannot be upheld by a
critical study of results. Even when apparent clinical healing has occurred
a secious or fatal complication may present. An apparently small abscess
producing a minor illness may suddenly give rise to a cercbral abscess. The
proper attitude should always be that it is always a serious condition until
complete clinical and radiological cure has bccn_m established. From an
analysis of actual figures given later (page 172) it will be seen that only some
20~40 per cent of cases arc cured by expectant management. alone. i

Expectant ma ists of maintaining and increasing the bedily
powers of resistance and encouraging resolution or drainage by n.alur'al means.
Rest in bed, provision of adequate fluids, calorie, protein, a.nd vitamin intake,
the correction of anaemia, and the exhibition of appropnazc_chemolhcmpy
and antibiotics cover the first part, Various forms of physical treatment

complete the régime. . -
Restan bed is self-determining in many cases owing to the degree of illness
present, but it is by no means uncommon for a patient to attend at an out-



THE TREATMENT OF Lung ABSCEgg 153

Patients’ clinic g5, COnsultation and jt jg foung that hjs obscn'au'on and trea.
ment are ambulatory. It is qujre indc('ensiblc 10 treat Patieny Suffering
rom 5 g abscegs as an out-pau'ent; he should always be admitgeq to

u
hospyta] LIS as yepy 10 repeay, the condition always Serious ang 15 deag,
Nature 4y often suddep, Y and dramatically Manifesteq when ;¢ Seems g be

ing 3 en,

n € Such g Which apy, pi ﬁlonged
SUppuray, ccur, e p¢ Darticylary xmportatp 10 ensyre high alorge.
Protemy i, ke, ang to Td againg secondary a, )]

Shoulg one at Jo, tonce 5 ek (mo € often, se, ulphonamxde

Te bcmg used) 15, unfory, tely, o, ly too Commpon nd Patieny
Who has e ill for g, Iyeeks S wasted, dehydrat d severe} emyc,
and th, [ has b, M Or corpe, t th h

Otherap,, has saveq Many lives and hag Cureq /many Tung absccsscs;
enicillin g, Particyly, has proved'}nvaluable On the other by d, it myg; by

X 3

€ ed thay s a doublc~cdgcd tea Persisteq

m Alnage of collecy, of pus ceded, may Armful ang not
helpfy) Tect quat, dmmxstrauon of sulph, Mudes Needs
only t apphes to ajj tory 15eases ( 948) thiny,
that syj ho de the, 2py for ¢, U0 pirochae YPe of inga, s beep
armfyf Indirecy DEL in thag © tients j, € early p, C stage
ofthe ¢ SUally show m Porary improy, ment whicy, Tages
Continyy,, the ¢, DY; then later Y deve) 'P necrogje abscesseg whieh

S
Will ng onger respong either ¢4 sulphonamides or Penicillip, and reqyire
Surgrcal treatmeny +

ung SUppurayen due to Specific orgamsmg Which are Pemertyy,.
hylo ' O¢ dramg e,

Sensitive, Such a5 the Staphy} » Penicilly ally Suceessfiy}
e on phy loce, 1 T8 abscess ex. Cre grven of
Immed;. ®Sponse to <hy n ol'sulphana d, t other
115 begy, mbine Penicithy | h a g honapm; as sy phadiazme
N mapy, ases of Iyp, UPburatioy, SC.Of penicyyy houl leagy
1,000, nits jp, Tamys;, larly each 4y, fc 7Y, three v
The Sulpho, lamide vy f con; > hay CITupted g, ng this time,
Some authorg haye |, fitten op Astically op o 90 p t of Cures 3
Uso-sp; hacta”ung €58 by ¢, Mbinay; Im d Kay, )
19¢7) " Phasizeq he ¢ Cron foe d Cess, the Presence o,
absence lung slough 1 % Nt impopy, 5 €Nl rapig
and Complege o, olution g kely v, Ut operay, n, difficy) belicve
hat 1 dence of slough ¢, tion 5 h nt in long
Ces of ¢qs,

N



154 LUNG ABSCESS

lims:::tl\tl};e(zggliiu)d?:alhxses 6o cases treated with penicillin collected from.the
1 3 ng his own, and states that the results are very encouraging;
for.the early mcipient stage of mfection, penicillin is certainly the drug of
f:hmce, but it 1s not effective in the chronic cases although the patients may
improve to a point where they are better surgical risks > Of the total of 63)
cases, 10 died (16-7 per cent), 38 were well (633 per cent), and 12 remained
chronic (20 per cent). ’

S}xghe;rland and Grant (1950), in an enthusiastic report of the benefits of
penicillin therapy in 32 consecutive cases of acute lung abscess treated over
a period of three years, announce that 18 were cured ( 56-25 per cent), 1 died
(81 per cent), and 13 failed to resolve completely (40-65 per cent); 7 of these
latter were submutted to external drainage.

It is often found that chemotherapy is said to have been used where a full
nquiry shows that it has not been applied adequately and efficiendy. If it
is decided to continue expectant management of a lung abscess which has
not so far responded to treatment, then there is no doubt that 2 full course
should be given The response even in a grave casc may be most gratifying.

Case 1

Mrs DE, aged 49, had suffered from a productive cough since childhood, in 1916 she
had a left-sided pleunsy and 1n 1920 lefi-sided pneumoma, Apart from her usual cough
she was well untid February, 1948, when she had two small haemoptyses; radiographs at that
time suggested old bronchiectasss of the left lower lobe with a small area of consolidation in
the lateral portion of the anterior segment of the left upper lobe; this appeared to be a spli-
over lesion from the chronically nfected left Jower [obe,

She was admutted to a hospital on February 6 with fever and left-sided pleural pain, she
was treated with sulphadiazine. Clear fluid was aspirated from the pleura on two occasions;
fever and illness continued A bronchoscopy on February 24 revealed no sign of growth,
She was given 40,000 umts of penicillin four-hourly for a few days. The sputum mcreased
to six ounces of thick pus and was occasionally blood-stained.

On May 24 one of the left lower ribs was resected and an ‘empyema’ cavity was said to
have been found; a biopsy was taken ot the wall of this cavity and was said to show growth.

She was admitted to the Brompton Hospital 1 June, 1948, desperately i, running an
srregular high fever, very wasted, and coughing up five to ten ounces of purulent sputum.
Bronchoscopy showed infection only. A small subcutancous fluctuant area near the site of
the ald empyema operation was incised and pus, stenile on culture, was obtamed Radio-
graphs showed a dense opacity occupying the greater part of the left Jower lobe and part of
the left upper lobe, lipodol mjected into the sinuses ran into a cavity in the apical segment
of.the lowerdobe.

She now became even more gravely 11l and the sputum_increased to as.much.ax.twenty

eral abscess cavities in a large

ounces 2 day She was clearly coughing up the contents of seve L 3
Acti; wiis dered a possible di: and it

area of P osis a
was noted that she had never had effective chemotherapy. Accordingly she was given intra-
muscular pemciflin, 1,000,000 wnts a-day; the effect was immediate and dramatic, “ndm;_ ,
four¥days the sputum had fallen to fivedounces a day and within ten fays had fllen to hall
an ounce and continued at this level until her discharge; the temperature also fell to normal
and remamned so  Penicillin was given for.six_weeks
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for instance, the patient should be lying op his‘side; for abscess.of the_apical
segments_of the lower Jobe he should be p! one}' for ahscess of the middle lobe
he should be placed on his’back with the foot/of the bed slightly raised. The
proper position for postural drainage can be prescribed only after 2 carefut
study, by lateral as well as postero-anterior radiographs, of the segment or
segments involved and the direction of the draining bronchus. Occasionally
the patient finds he coughs up sputum more readily if he lies or sits in some
posture other than the one which would appear to be the most favourable;
clearly such a position is to be encouraged. These vagaries of postural
drainage are probably due to the actual position of the orifices of the draining
bronchs within the abscess cavity itself,

Postural drainage should be carried out for as many hours a_day as the
patient_can tolerate it; it 15 useless to.use.itfor twenty ta twenty-five minutes
once or twicea day. With encouragement it will be found that longer periods
can be tolerated each day until most of the waking hours, apart from meal and
toilet times, are.devated tojt. The position should be retained, if possible, for
sleeping. It is usually undesirable, and often cruel and harmful, to make a
patient hang out of bed with his head reaching towards the floor. If ‘upping’
is necessary it is less crude either to raise the foot of the bed on a chair or
hugh blocks, or 1o use a simple frame, or a Nelson bed if one is available.

Postural drainage may be usefully supplemented by vibration, hacking, and
slapping applied intelligently and not too severely. Combined with chemo-
therapy it is often of grca(/%;clp in aiding spontancous resolution of a lung
abscess, 1t 1s dufficult to assess accurately the part it plays as it is necessanly
only one feature in the whole régime of expectant management.

The only other method of physical tr that needs ion is short-
wave diathermy, which has achieved a certain popularity although 1t is
difficult to show that it exerts any markedly beneficial action.

Bronchoseopy

Although h pic therapy is an aperative ipulation, it 15 properly
considered here as it is an attempt at conservatism and so forms a part of
expectant management. Actually jts_greatest value lies in investigation and
dsagrosss sather than in treatoent. By its use 2 primary cansal intrabronchial
lesion may be recognized or excluded, and it 15 of great value in aiding or
confirming the anatomical localization of the abscess

It 15 someiumes stated categorically that every patient with a lung abscess
should be bronchoscoped Although this 1s in general true, at any rate for
diagnostic purposes since no case of lung disease can be said to have been
prapesly i gated sithout bronck py, it is difficult to subscribe un-
reservedly to the Often the dent history and the clinical
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picture are so precise that thc.diagnosis can be reasonably accepted; more-
over, progress may be so satisfactory that insistence on a bronchoscopic
examination is over ‘zealous; conversely, it may be obvious that operation is
sq_urgently nccded_ that bronchoscopy is both a waste/of time and an added
burden4o the patient.

A great deal has l?ccn written about the therapeutic value of bronchoscopy,
especially by the Philadelphia School of bronchoscopists, but it is not proposed
to condl.xc_t a c%osc analysis of these contributions. In general, it is fair to say
that striking improvement following bronchoscopic treatment is too in-
frequ.ent or unconvincing to have led to its wide or confident adoption. It
certainly affords relief in a certain number of cases, but however fairly and
conscientiously one applies 1t, one inevitably realizes its mitations. When
the local morbid anatomy is considered dispassionately, it is indeed difficult
to see how bronchoscopic aspiration can be of real help in many cases of lung
abscess. ;[‘hf_hmdrauct:s_!oJmcaling.lic_chieﬂy,within the cavity and consist of
the lung%lough and thick, semi-solid4debris, aided by swelling and ogclusion:
of the relevant bronchi opening into it. In chronic cases, satellite Abscesses
and chronic fibroid”changes in the walls and adjacent lung are additional
unfavourable factors. The statement that the bronchoscopist can remove or
push aside granulation tissue, dilate narrowed bronchi, and insert his sucker-
tube directly into the abscess cavity gives a far too favourable picture. Even
if it were possible to do this on more than the rarest occasions, it would not
remove the material or alter the local conditions, which are the real cause of
the delay in healing It is probable that the actual therapeutic value of
bronchoscopy in lung abscess is due as much to the stimulation of coughing as
to the direct aspiration of pus, except in the rare cases (usually in the lower or
middle lobes) when the sucker can be manipulated into the abscess.

Penicillm may be instilled at bronchoscopy, but, as pointed out by Métras
and Lieutier, the usual dorsal position used for bronchoscopy does not favour
retention of penicillin within the affected segment unless a dorsally-placed one,
such as the apical segment of a lower lobe, is affected.

The figures given by the advocates of therapeutic bronchoscopy do _not
support their contention of its great va.lu:. Flick, (_llcrf, Funk, and. Farrell
(1929) report 172 cases of lung abscess in 121 of which bronchoscopic treat-

ment was used; the results were: ‘
66 (54 per cent) «

Cured . . . . .
Improved . . . . . 16 (13 per cent)
No improventent - . . 8(6 per cent)

Referred to surgeon 28 (23 per cent)
Died . . . 3 (2-4 per cent)
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The recovery rate was, however, 70 per cent in those patients who had had
the abscess less than three months.

Lucth (1935) reports 37 patients of whom 24 recovered, 8 died, and 5
became chronic. .

Arbuckle’s series of 43 patients (1940) is conspicuous in containing no
deaths; 1g patients were cured, 4 were improved, and 20 were no better.

In this country, Scott-Pinchin and Morlock are the only workers to report
any lengthy series, and in their report on 55 cases (1935) they reject 8 as too
advanced for useful treatment and submitted 2 to operation at once. The
remaining 45 were treated by bronchoscopy, and of these 3 died and 7 were
referred for operation. The fate of the remaming 35, however, is not clear
from their report; one 1s left to assume that they were improved or cured, but
there is no clinical presentation of their course

Allen and Blackman (1936) collected 2,114 cases of lung abscess, of which
650 were treated by bronchoscopy. The results in these were as follows:

Recovered . 61 per cent
Died . 65 per cent
Became chronic . 32-5 per cent

Tue OperaTIVE TREATMENT OF LUNG ABSCESS

It will be generally agreed that the happiest course for a Jung abscess to
follow 15 to heal under expectant management and without the need for an
operation. On the other hand, a warning has been sounded against com-
placent acceptance of an almost totally conservative attitude towards all cases
Just because a number of abscesses may resolve without operation We must
have the wit to recognize when the clinical course 15 proceeding favourably
and to leave well alone, it is also very important to be able to recognize
unfavourable features and to cut short a dangerous process by operation,
The decision may be an easy one; it is often difficult and dermands the nicest
Judgment

In Chapter 1V it was stated that it was not possible to agree with the
generahization expressed by Neuhof and Touroff that there is 2 much greater
tendency towards spontancous cure 1n the non-foetid abscess. While it is true
that the non-foetid group mcludes 2 number of the acute specific types of
abscess in which there 15 a marked tendency to resolve under expectant
management, especially with modern chemotherapy, the need for surgery
often remains  This 15 shown by the following figures which indicate a high

mcidence in both groups of nen-resolution and chronicity demanding opera-
tive treatment,
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TABLE XHI

AcUTE LUNG ABSCESSES OCCURRING IN A SERIES OF 318 Cases o Lunc Abscess
(EXCLUDING MALIGNANT ONES) SEEN [N THE YEARS 1942-50

Spontaneous Reguired
Total gl . Died gfter
resolulion aperatian Died opexa?l/arn
Acute foetid 61 60%

2
Acute non-foetsd 81 gg ((7002); xg i/ g 2

Ilt~ \;'llll be seen that the difference in favour of the non-foetid group is relatively
slight and that it would be most unsafe to proceed on the assumption that a
non-foetid suppuration or abscess is not likely to need surgery.

The most jmportant cause of non-resolution.is the presence of a slough, and
this is more likely to occur in the foeu’d/group, although not every foetid
abscess contains a slough and spontaneous resolution occurs in about 40 per
cent. Other factors make for delayed resolution and these act in virtue of
producing wmeffective/drainage; they are the small<ize of the draining bronchi,
ocdéma, congestion and swelling of the bronchi, valvular/or semi-valvular
arrangements, unfavourable /localization within the cavity, thickness “of
secretion, presence of blood-clot, etc., etc. The longer the abscess smoulders
on, the more do secondary-fibroid changes,_rigidity_of the walls, contracture
of bronchial orifices, and development of satellite abscesses make spontaneous
resolution less and less likely. The longer the pracess continues, the greater
is the risk to life, of extension of the disease, and of permanent secondary
changes.  Touroff and Moolten (1935) have done well in pointing out
that cﬂ'_gnjpipulmonary suppuration, once established,_never_resolves, and

usually proves fatal swithin three years; in this feature it assumes the serious-

ness of a malignant process.
1t is, unfortunately, only too common to see patients who have been allowed

to drift into a state of chronic lung suppuration which could have been cut
short by operation many months before with the saving of much suffering and
economic logs. Even if life can be saved in such cases it must be at the sacrifice
of a lobe or whole lung; if operation is undertaken at the right time there is
no reason why any permanent lung damage, or only the barest minimum,
should remain. One of the commonest questions asked is, ‘How early do you
like to operate?” The answer must unfortunately always be qualified by
stating that it is far too uncommon to sec a case in which there is the oppor-
tunity of operating at the ideally early time; it is far more common for a case
to be referred when it has already reached a stage of chronicity.

One of the practices most responsible for this is the teaching, still prevalent,
that operation should not be contemplated until the abscess has been allowed
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at Jeast six weeks in which to heal on expectant management. This can be a
most permcious doctrine and is responsible for many deaths and much
unnecessary suffering and disability. It may, of course, be quite sound to
observe a case for six weeks providing it is pursuing a steadily favourable
clinical and radiological course, but in its warst form this palicy condemns a
patient to a stereotyped waiting time of six to eight weeks irrespective of the
unfavourable course of his iliness and the unpleasantness and danger he
undergoes. Nowhere else in the body would such a thoroughly unsurgical
policy be accepted, and there is no justification for it just because a lung
abscess 15 deeply seated and hidden, No patient would tolerate being told
that the abscess on his thigh or arm was to be left for six weeks, without
surgical relief, however much suffering, pain, and danger to life resulted; he
would demand relief by operation, and we should advise him accordingly in
the deeper acute lung abscess Indeed, it 1s our duty to point out to him that
relief is obtainable by operation. Far from operation being dangerous, it cuts
short his illness, allows his lung to heal rapidly with the minimum or complete
absence of permanent damage, and saves hum from the dangers of chronicity.
"The poor results that do aften follow_operation for lung abscess. are due not
to.surgery, but to_surgery employed too late. It is fair to no one to submit
for operation a patient who has been allowed to dnft for weeks or months
into a wasted, toxic, anaemic state, and with dangerous, irreversible changes
already present mn the lungs. Experience with lung abscess teaches that an
acute Jung_abscess 13 no longer ‘acute’ after six seeks; it has then reached

the chromic stage and is_usually_unsustable for a simple external drainage
operation.

A recent paper by Sutherland and Grant (1950) claums that there is no
place for surgical drainage of acute lung abscess “They will heal under
i ive tr and local complications, if any, will be treated by
resection.” From their study of 32 consecutive cases treated over a period of
three years they state: ‘It seems that peniaillin and postural drainage can
completely cure lung abscess.’ Tt is certain that abscesses can be cured in this
way; their wording and theme implies, however, that the rate of cure is high,
whereas only 18 were cured {56 25 per cent).

The enthusiasm for the results in ths series illustrates an attitude that has
grown up since the improved results following intensive penicillin therapy.
The ul need for lob or | y is dismissed as “treat-
ment of 2 local comphcation” This is a flattering, but at the same time
belittling, description of removal of a part of, or the whole of, a lung. It
typifies a policy that is content to continue with penicillin therapy untd
chronic abscesses have developed and then to deal with them by major
resection. A number of authors have drawn attention to the weakness in this
argument, and Klepser and Davis (1950) rightly comment that *by controlling
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toxic symptoms and eliminating the foul odour, the antibiotics actually foster
proc{astma.tinn of necessary surgery,” and ‘the present trend is towards over-
treating with antibiotics and then resecting the abscessed lobe when it is
obvious that conservative measures have failed.’

While sympathizing with the desire to avoid external drainage, with its
drawbacks and dangers, especially in chronic cases, while agreeing with the
great benefits conferred by intensive peniciflin and chemotherapy, and while
approving the good results of resection as opposed to external drainage in
chronic cases, it is difficult to support the complete rejection of external
drainage in the treatment of acute lung abscess. It is true that the operation
is seldom done to-day and that resection in some form is the commoner
practice, but we still have to ask ourselves whether some of these resections
could have been avoided if early drainage had been instituted and penicillin
not continued until chronicity was evident.

It is, indeed, a bold step to reject completely the time-honoured surgical
principle of external drainage of an acute abscess that is not speedily resolving;
even if its more troublesome acute manifestations have been damped down
by the powerful action of penicillin. It is a weak argument that if chronic
suppuration becomes established it can be dealt with by removing part or all
of the lung. If the cavity contains a lung slough (the full importance of which
was stressed in Chapter II) it is inevitable that it will proceed to chronicity
if the patient survives and expectant management alone is used. Early
external drainage and removal of the slough offers speedy cure without
resection; the chance of complete recovery being, of course, enhanced by the
concomitant exhibition of pemcillin The frequent incidence of slough forma-
tion in lung abscess 1s a highly significant feature in this problem. .

On looking back over one’s cases, many come to mind in which a {apxd
and very satisfactory recovery with no loss of lung tissue and no residual
damage followed external drainage of an acute abscess that was not pro-
gressing favourably and was threatening life. These patients are surely better
off than 1f they had lost a lobe or a whole lung. Moreover, a patient may be
quite unfitted to withstand lobectomy or pneumoncctomy owing to age,
frailty, emphysema, or some other factor causing gross interference with

iratory function.
rcsI}:livill t};c seen from the argument and recomme_nd:\tions made later tha;
the advantages and greater safety of definitiveresection as oppuse;li to extcn'n:i
drainage are fully endorsed in_ghronic cases. It is_agreed-that_the ‘mPrl‘:i‘c
results with the intensive use of antibiotics make external drainage but se orr;
needed. It is, however, not possible to accept the suggestion w!.ha; externa
drainage for an acute abscess is. obsolets:'apd‘(hﬂg_d?c.only Slll‘gI‘Ca mcasl‘l}:c
to be considered is radical extirpation in the Ch'rﬂm“yphasc- N ?reozcr, re?
high mortality and morbidity of external drainage occurred in the p
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decisive of these things is often the radi logical appearance, and this is the
one only too often glossed over. For Instance, it is seldom appreciated that the
persistence of a cavity containing a fluid level is itself direct proof of imperfect
drainage. In an earlier essay the danger was stressed of assuming that a
homogeneous opacity does not contain an abscess cavity; such an opacity
may c.onceal an acutely blocked cavity or one that is full of inspissated solid
material, perhaps quite symptomless at present, but possessing all the dangers
of a time-bomb,

Case 2
Mrs E.B, aged 45, underwent a chol 4 under general hesia in Augzsl,

1946 Shywas very ill after the operation and, about’ three weeks after it, developed a coligh

with badasung sputum, on the day after she went home she had ‘pneumonsa and pleurisy.’

The chest was not examined by X-rays at this ime. Three months later she again coughed

up purulent sputum which had a bad taste; she was never really well and had occasional
bouts of pyrexia diagnosed as influenza.

In the following May she became worse and a radiograph of her chest (the first one done)

e . - - L. e

¢ BTN

well since she had had a course of lar fenicillm  She had, , recently nau
2 bout of fever and was coughing up 2 small amount of purulent sputum; most significantly,
in addition to persistence of the opacity in the posterior segment, there was a new small
abscess m the lateral part of the anterior segment with a definite cavity.

Bronchoscony was essentially negative except for a little muco-pus 1n the right bronchus;

She still protested that she Was (UIte W auu suu ves) o N
however, running a niggling temperature of 99° and there was no radwlogical tmprovement

Tt seemed clear that the_opacityn the.right upper.lobe_must_contain. a.blocked cavity
and was not just an area of © lved p ia,’ Lob _was_advised but she pre-

ferred to wait longer.
By mid-November, 1947, fifteen months after the onset of the abscess, she said she l'clrt very
T e ! di tin

eba lanlad well. She had no except an n " 3

The right upper lobe was removed by disseclion 01 3 wxuiut sy, - . "
was.almost completely_fused with the upper lobe 1t had ta be removed as well; h:.ahng was
ful and she was disch d three weeks later; she has remained very well since.
The specumen (Figure 52) shows that the opaque area in the right upper lobe consists of
an area of chronically inflamed, fibrous lung enclosing an :rrs‘gular abscess cavity which s
letely full of semi-solid, inspi d, purulent, and necrotic material. Aldu?ugh fou: the
time it was almast sifent, this blocked cavity might at any moment have burst into activity

and proved fatal.
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Difficulties begin to arise in deciding for or against operation when there
is improvement followed by relapse. For instance, after a week of expectant

Fic 52 Photograph of operation specimen from Case 2 The posterior segment of the upper lobe contains an
srregular, chromc abscess caity surrounded by chromcally inflamed lung tissue and completely full of purulent
necrotic matenal

management there may be improvement in all three features and then, two
weeks or 5o later, fever, cough, and sputum increase. It may be decided to
watch for a few more days, and it may well be that after one such relapse
steady improvement follows. Unless improvement occurs soon, operation
should be advised, and certainly if the iliness tends to niggle on or if further
relapse occurs Unless a firm decision is made, the weeks soon slip by,
chronicity occurs and all the dangers of the condition increase.

Often a relapse is caused by the occurrence of a new abscess in an adjacent
or in a more distant segment or sub-segment. If this is so, then operation
should certainly be done forthwith, for the very event has demonstrated the
unstable and dangerous state of the primary abscess.

External drawnage of lung abscess

External drainage of a lung abscess may be an easy and most satisfactory
operation providing it is properly planned In Chapter III the pathology
and morbid anatomy of abscess was described, and 1t was shown that with
but few exceptions an abscess_is formed in relation te a broncho-pulmonary
segment and always presents on the peripheral or_pleural _aspect_of_the
segment, Presentatigﬂ on the costalpleura is commonest, but the presentation
may be on the mediastinal, intérlobar, or diaphragmatic Jplcura. The essen-
tial preliminary to an operation for external drainage is to localize exactly the
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';i‘::;xce\;lrzi;erseg:::xi; &f)‘ [:;u:)% Lx;\;?llcv}fg anld to assess the area of presentation.
d p -pulmonary segmental anatomy (Brock,
1945) dca.l with this matter fully._ In any case of doubt the ‘spot’ method of
f:on.ﬁrmat'lon of localization (Rabin, 1941) can be used. One or two4nl. of
iodized oil and methylene blue are injected into an intercostal space over
;}lc_p@xvm__ed,sigevoL the abscess and latéral and postero-an}e}ior adTo-gr—a;};s
are made; in this way the relation of the ‘spot’ to the abscess can be assessed
and any adjustment made at operation, at which time the methylene blue
serves as a guide.

The thoracic cage should be surveyed as the terrestial globe; the surface
presentation of an abscess can be fixed upon it by careful consideration of
‘latitude_and longitude’ as given by countin/g the kibs and measuring accur-
ately from the meridians formed by the mid/line in front and behind. In this
way the abscess can be exposed by resection of a short length (4-5 cm.) of
nb It may at times be necessary to resect a segment of one more rib, but
never more than this; the old ‘blunderbuss’ method by which long segments
of several ribs were resected over where the abscess is thought to be is wholly
bad; it is crude and unnecessarily dangerous and destructive.

If the anatomical localization is correct, a one-stage_operation_is possible
m_almost_all_cases, for the pleura will be found adherent over the abscess
except when the chief presentation is interlobar, mediastinal, or diaphrag-
matic. In such an event a two-stage operation may be unavoidable.

The operation should be conducted under local analgesia to avoid'the
grave danger of spill-over infection. A short verticalncision is made down
to the selected rib segment, which is then excised (Figure 534). As soon as the
rib bed is exposed, light palpation will at once give some indication of the
correctness of the localization. IF the abscess lies directly beneath the wound
the pleura will be firm, thick, and opaque. The intercostal vessels should be
under-run and parts of the intercostal bundles above and below are resected
(Figure 535); in this way a rcughly_ square area o'frpz‘n"gctal Pleu:a is exposed

B

MOVEMENT IMAILALES VULLLIaUL. v sy =S o o :
{ung is firm and o 41 -fmdiencnn tha annenach
1s eccentric and
The greatest eas
operative field; |, . .
accuracy of approach that may be achieved. .
If the pleura is free or only partly adherent, the whole question of the
correctness of the operative approach should l?e reassessed; it may be that
after a readjustment of the incision the abscess is correctly exposed. In some
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Fio 53 External drawage of a lung abscess
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circumstances it is proper to open the pleura and insert a finger to assess the
correct approach; the pleural defect can be closed by suture and any air or
later fluid formation can be removed by aspiration. Although this is a method
that is certainly justified if any further delay in opening the abscess is feared,
1t should not be used indiscriminately and certainly never to cover a loose
and slovenly anatomical localization, as it is not without danger. If it is
decided to delay the opening of the abscess until a second stage, a gauze pack
should be inserted in the wound immediatcly outside the parietal pleura; it
is a useful plan to free the pleura by careful blunt dissection all round the
exposed area so that a wider surface can receive the pack. The pack should
be dry, or if dipped in T.Iodj, it should be wrung out before insertion; if much
iodine is in the pack it provokes too severe a reaction, much fluid is formed
which may keep the pleural sutface apart (in the basal regions) and thus
defeats the purpose of the pack. The thin pleura may even give way and the
pack enter the pleura. A radio-opaque marker should be incorporated in the
pack and then, if postero-anterior and lateral radiographs are taken immedi-
ately after the operation, the position relative to the abscess can be ascertained
before the detail is obscured by reactionary oedema. The wound should be
closed by interrupted sutures; it may be re-opened for the second stage in
seven to ten‘days. .

If it is decided that the plcur? is adherent, the presence of an underlying
abscess can be confirmed by aspiration. My own preference is then to coagu-
late the exposed pleura and Jung,wlthAdiathermy_andmpmJ{xto_.thc_absccss
with a diathermy needle. Ifthe localization has been accurate it will be found
that the_outer shell of lung is only 2—3 mfn, thick, at_lh;,mqqtrltjbould,bc
less than 14m.; if the abscess lies more deeply it will almost certainly be found
that the approach to it is oblique. o . .

The abscess is sucked dry and any sloughs or semi-solid material removed;
touching/the inner wall usually provokes Coughing and much horrible debris
and pus iséqueezed out from adjacent smaller or larger loculi. The_first
opemng should be enly large enough.to insert a.bent. prob_c,or,thc_ﬁnlgcr 13
order to check its relation to the centre of the abscess so that it can be e)n arge
in the safest direction; otherwise, if the area of adherence is only p;{lt‘ y over-
lapped (Figure 545), the pleura may be inadvertently ope;:.:d. c,ﬁutt:;
wall is now removed with diathermy as \Vldcl}.'_as possible, taking care a
s i i doubt it is better to be
time to avond/openmg the pleura If: ther_e is any ¢ o . b
content with a small opening. The interior of the cavity shou no]\n <
explored Avith the finger or mspec.tcd with a good light to note anym tc‘l:n
large enough to need drainage. It is sometimes necessary to.open one ar-

i ‘adjacent abscesses into_the. first cavity.exposed. )
qu;;'cti‘zri?curja is inadvertently_opened it should be closed by decpéllxturcs,
if possiblcra fap*f intercostal muscle should be used to reinforce the closure.
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Jt is best to complete the operation by inserting a light_pack_ir
cavity; this may be dfy, in which case the whole wound may be po
with penicillinfsulphonamide, A singlevpiece of dressing should be
over the wound and pack and then firmtrapping applied; more dre
placed outside the strapping The advantage of this is that a firm4u
given for/coughing; a most important consideration.

After care

Intramuscular ‘penscallin should be continued after the operatio
should also be taken to maintain a high“calorte-protein intake and tc
the haemoglobinflevel, it 15 advisable to give ascoricicid. The pack
Jeft unchanged for two to three days i it does not become offensive; th
it will need changing#iaily It is a good plan to have retractorsdnd a m:
ight ready so that the interior can be carefully inspected. The pack
be inseried quite hightly; if 2t 1s packed in tightly it interferes with d
and distends the cavity progressively instead of allowing it to contraci
A drainage fabe at this ume js dangerous, chiefly because of the da
et TH - * o T “1e risk of this a
1 mare eflicientd
. . effictent_drain:
penicillin, if the dressings continue to be offensive the smell can be co;
by mcluding a *charcoalsandwich’ in the dressings, j.e. a layer of po

charcoal between two layers of gauze
Usually the pack can be replaced by a tl)/be after fourteen to_twen!

IOCILINE ro - B

PN IR CHU TS AR

rigid, and it must not be so long that during the act of coughing 1t d
the lung. The tube should be left out as soon as the cavity in the
ohliterated; radiography after injection of opaque o1l may be nee
assess this

The danger of secondary_haemorthage is ever /present. and indeed
tutes one of the greatest Z?ks of the operation  If bleeding occurs the
should be taken to the operating theatre so that the wound can be in
efficently under a good light, it is wrong to unker and temporize
The bleeding may be from_the Jung, and if small in amount can ¢
controlled by dithermy and a pack It is more hkely to be from a
costal vessel, and 1t 1s imperative that this be securely controlled by
If bleeding 15 severe and recurrent and comes from the lung, an

tmpossible &ituation may rapidly develop because of the rapd deter]
of the patient I hic conditinmn FEFIE 1 bAhectamsr me Atsmer motort o
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may be the or}ly solution; often his low condition enforces conservatism and
blood 4ransfusions in the hope that the process will subside by itself.

Watch should be kept for a pleural effusiony which may occur even if there
was no ubv1ous. opening of the pleura; by aspiration and injection of penicillin
1t may be possible to control this, or if an empyema develops it will require
drainage.

The other dangers after the operation are a spread_of_the_pneumonic
process with the formation of fresh lung abscesses and the development of a
cerebral abscess  This last may show itself quite Jate in convalescence and
perhaps, most bitter of all, when the lung condition is cured and the patient
about to leave hospital.

Instead of progressively obliterating, the abscess_cavitymay-persist with
one or more bronchial fistulae and with continuance_of.cough.and sputum.
This may be due to the extent of lung destruction at the time of the origmal
abscess, especially if healing 1s so slow that epithelialization of the wall occurs
from the damaged bronchi. In most acute cases, providing the abscess is
drained early when the walls and surrounding lung tissue are relatively soft
and recoverable, rapid and steady obliteration occurs; even a big abscess
cavity, in which much lung destruction might be inferred, may be due chiefly
to distension from bronchial obstruction and will rapidly contract down once
it is drained.

The longer time the drainage has been delayed, however, the more likely
are secondary fibroid changes to be present in the lung around the abscess
cavity, which is also held open by dense and wide pleural connections; a
chronic cavity with fistulae persists and bronchograms will often show con-
siderable associated bronchiectasis. In the absence of bronchiectatic changes
it may be possible to obtain healing by means ¢~ A
the cavity. If bronchicctatic or severe ‘cys:

lobectomy or even pneumonectomy is needed. ~
this the patient may just have to continueXvith a discharging sinus.

In any case of delayed healing tuberculosis or growth must be carefully
excluded, even if earlier search has been made. Tuberculosis often occurs as
a secondary invader in cases of chronic lung abscess.

COMPARISON OF THE RESULTS OF EXPECTANT MANAGEMENT
AND OF OPERATION

1n the acute foetid type of lung abscess has

of and Touroff (1936), and the figures they

Thus in their last paper (1942) they report

treated by operation, a mortality of 2:6 per

t a series of acute cases with such a low

The need for early operation
been particularly stressed by Neuh
produce bear out their contention
only 4 deaths in 154 acute cases
cent. The only other authors to repor
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T
mortality are Linds xog ( 1944), whose Mortalipy, Was 4.5 Per cent i 22 cases
of less than ty, months duration, any verholt ang ume] 1946), wheo 8ave
a mortality of g Per cent i 35 cases of less than sjy weeks® duration.

1y own SXperience of Operatiop, on acyte foetiq lung abscess 3 Somewha,
limiteq and 2mounts 34 cases of who. ied (g per cent}; if acute
Non-foetiq cases are Inclydeq the tora) OPerateq op in the acute phage (less
than siy weeks) jg 6o, of whom 15 died (25 per Ccent),

1 spite of the faer that the Mmortaljg, l‘ollowing carly eXterna} dr:u'nagc is
10t 50 gy, in the 8eneral lncrature asn Neuhof and Tourofp ’s series, there
stll Temaing apn unanswerable case for treatmens b carly OPeration Soon
# has beoy establisheg hat spg, Y climeq) and adiologrca) 50lution 14 not prorerdfng.

inica) d i i isf; i i

If clinicy) Tadiologiey) Fesolutigy, ; nsa TY, InComp} > OF inte.
Tupted , pi adequage 1eMother, SXpectans
Measures, chanca) facy, nust exjsp mrerfermg wi, ‘quat, drain,
and inyig T Y operatiop If 2 high rtality i o il assoq ted wip),
ear; OPeration iy Indicatyop of avity of th, Infect Procesg
atself thay t quacy of Surgery, Maj y 0 (1938 )y
or ex, ple, analygeq 0 fata] cgag of Iy 8 absce, d foung Ortality
m acy, s ted ¢, TIng the firge fo ceks of ¢ Case yy, per
cent, 1n ¢, Mitteq Ctween (he foury] d eigh week: Per ceny
and pegye. econd apqg d mony P nt, €T mortaj;,
in the Ja;, Cases 15 apparently du, the facy tha T Cases haq died
efore aq sion, thus Teflectin the jnj ial high rtal conditiop
Uself

In Cases of cute fo S abscegs ¢ Process ;¢ 0 sever, thae

ethof (194 ) have hily Suggested h, ‘Parate 8roup of
hypcracute abscesseg should p, 8lized ang 8ent surge in
¢ Widely 'Preciateq Y Suggest he ol radiological
features p the neeq f, Pt 1nterfere,
! Substap,, more nfiltragigy, n the svap of the abscess than jg seen i

Acute g
e a S cavigy may Present gy C: order dye to
hmen,; f gang EN0US Pulme, ughs 1o the wall,
3. Pleyry) Teact; bout the absceg; ften hoy nse and €xXtensiye
OUgh the a4, Antages earlysurgcry hay, bee Phasizeq, YPerience

Vith g | 8¢ nump, f cases has, Pressed one h th, fact th, 5, unfop.
Unatefy, un, O patien, © be ferred f €Nt 1 the acute
ha, ( P to wigh, weeks of the Dset of th i, tis fap ore
‘Mmop t Y Weeks and, e ore ortuna| ely, often ny
Onths ha, been 4 to pass before it been ‘PPreciateq that Some.

¢ more m d Thus g ring ¢ ¥ » It which 318 cases
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of non-malignant lung abscess were seen, the proportion of acute and chronic
forms was as follows:

TABLE XIV
ANALYsis OF 318 Cases or NoN-MALIGNANT LUNG Apscess
Total acute . . . o142
Total chronic . . 176

The reason for this lies m the persistence of the belief that a high proportion
of cases resolve under expectant management and with a lower mortality
than with surgery. This is not borne out by examination of actual figures,
The literature contains a certain number of reports of cases in which vald
comparison has been made between the results of surgical and medical
treatment, but in many reports no proper comparison is made Accordingly
in 1942 I decided to keep records of all cases of lung abscess seen personally
so that it would be possible to form at any rate some opinion of the com-
parative course of events. The following tables show the results observed in
the years 1942-50 inclusive.

TABLE XV
CoVPARATIVE RESULTS OF SURGICAL AND NON-SURGICAL TREATMENT
(194250}

Total cases (non-malignant) = 318

Gperation [ No operation
Total 123 Total . . - 195
Died . 23 (187%) Died . . . 22 (113%)
Cured . 91 (74%) Cured . . . 130 (667%.
Chrome 9 (73%) Chronic . 43 (22%)
But add 123 who came
to operation . . 166

Total mortahty (medical and surgical) 45 (14%

From the fact that expectant management was pursued in 195 cases (60 per
cent), it will be seen the approach to the problem was not unduly radical.

It is often found that when a report is being presented of the results of
‘medical treatment’ of lung abscess, no account is taken of those cases occur-
ring during the corresponding period in which surgery became necessary,
j.e. m which expectant management fmle(}. '.I'lus is, of course, a serious
omission, Clearly, any case in which operation is needed represents a fi\lll..lrlt
of expectant management. Thus, in the above series, the 123 cases in ;vh.xcx
operation was needed must be added to the 43 in whom non-resolution
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accurred under expectant management alone. The whole series of results of
expectant management needs correcting as in the following table:

TABLE XVI

CorgecTED RESULTS OF EXPECTANT MANAGEMENT IN 318 CAses

Total cases 318

Cured . . 130 {40 8%,

Died 22 (%) o
Non-resolution 166 (32 205} 59 2%

It will thus be seen that expectant management rcsulted m cure in only
40 per cent of the cases, and that death or fatlure of resolutron occurred in
60 per cent  In contrast, in those in whom operation was needed, 74 per cent
were cured, and it must e remembered that this figure was obtained m those
very cases which were the fatlures or refects under expectant management,
It is quite wrong, often even naive, to assess the results of surgery and of
non-surgieal measures without making this correction,

The results of operatton (including lung resection} tn all my cases (1935-50)
are as follows:

TABLE XVII

Resurts oF OperaTion (INcLuping REstcTION) IN 199 CAsts

(1933-50)
Total 199
Dicd 47 (2375%}
Wwell 131 (65 75%
Chrome 2t {10:5%;)
If those cases treated by Job y of p my are excluded the

results are not so good
TABLE XVIT

ResuLts of Opzration (ExcLupive REsection) tv 136 Cases

Total

136
Died 40 (31%4)
Weil 76 (56%)
Chrome 20 {13%,;
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In the course of making the above analysis of my own figures I had the
pleasure of reading the admirable paper by Smith (1948) on the Medical
Treatment of Acute and Chronic Pulmonary Abscesses. This lucid and well-balanced
contribution should be consulted by all those interested in this subject.

He refers to Allen and Blackman (1936) who in 1936 collected 2,114 cases
of lung abscess from the American literature and found that the mortality in
patients receiving medical treatment was 34-4 per cent and in those receiving
both medical and surgical treatment was §4-2 per cent. Smith has collected
a further 2,116 cases from representative clinics since 1936, and finds that the
gross mortality remains at 34-2 per cent. Among go6 patients receiving
medical treatment the mortality was 347 per cent, while the mortality among
744 treated by operation was 32+7 per cent. The combined table he gives is
as follows:

TABLE XIX

CotLecrep FIGUREs PUBLISHED BY SMITH (1948)

Surgreal Medical
Total 744 Total . 906
Died 243 (32:7%) Died . S e
Well 343 (46 1%) Well . B v
Chronic - 158 (2r2%) | Chrome o8 1oy

The list of authors from whom these figures were obtained fs contained in
Smith’s article. . .

Smith has, however, also realized the need for making a correction of these
figures similar ~ ~ : T --=fa= an=Bae He states that
although the r : . +ed surglcal!y is
not much bett: . . ©, ‘a better idea
of the results of medical treatment can be obtained by considering :’\Il the
patients as being medical patients before they underwent operation.’ The
corrected figures he then produces for the results of medical treatment are as

follows:

TABLE XX
CorrecTED Resurts For EXPECTANT TREATMENT (1,498 Casks)
Total cases - . 1,498
Cured . . . 284 (o
Died . 314 (21%) }810
Chronie . . . goo (60%) B %

Tt will be seen that this correction reduces the medical mortality to 21 per
cent, but the recoveries are only 19 per cent and, most significant of all, 6o per
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cent of this series of 1,498 patients were still chronically jll after medical
treatment. Only 19 per cent were cured; expectant management was a
failure in 81 per cent.

Smith comments that ‘not only is the percentage of failures greater with
medical treatment, but the patients are generally in much poorer condition
and usually are not able to work, while many of the patients listed as chronic
after surgery have only minor disability and are able to earn their living.”
This comment I would heartily endorse.

It should be mentioned that Smith 15 a physician and not a surgeon. A
further comment he makes is: ‘Speaking as an internist, it is my impression
that the general practitioner and the internist, not the surgeon, are primarily
responsible for the conditions which result i the death of one-third of the
patients who develop primary pulmonary abscesses >

Klepser and Davis (1950), in a more recent paper, report on 247 cases of
lung abscess seen between 1943 and 1949, all of which had been treated with
bronchoscopic aspiration and chemotherapy, the latter ones with antibiotics
as well. The deaths totalled 34 (13-7 per cent) Those classified as under-
going non-operative treatment are recorded as follows:

Total 70

Cured 58 (82 8%)
Died 5 (7%)
Chronic 7 (102%)

But here agam it 1s necessary to correct these figures by adding to the farlures
those 119 cases who came to operation. The picture 1s then*

Total 243

Cured 58 (23 5%)

Dued 5 (%) |
Unreleved or chronic 126 (74“5%), 765%

Once again we see that expectant management failed 1n nearly 80 per cent
and 23 5 per cent alone were cured.

There should really be no contention for pride of place between medicine
and surgery in the treatment of lung abscess. Both have their place and,
provided the | and nd; are clearly 1zed and observed, there need
be no invidious comparison. The simple fact 15 that some patients do well
without operation, some need operation. It is for us to try and seck out and
respect the factors that decide these 1ssues, The competent and well-balanced
surgeon tries to be as dispassionate in his assessment of each case as the careful
and expenienced physician; both should be able to recognize equally when
surgery 1s needed and when it is not With good team-work there is rarely
any conflict of opinion between physician and surgeon in these cases; what is
so undesirable 1s the attitude of mind that looks upon surgery with abhorrence




176 LUNG ABSCESS

and persists in a policy of its avoidance at all costs; not infrequently to the
grave detriment of the patient. This practice, when it does not lead to the
patient’s death, allows him to drift into a condition of chronicity in which
restoration to normal health is either impossible, or is achieved only by more
severe and more dangerous procedures than would otherwise have been
ncccssary.

Lobectomy and pneumonectomy 1n lung abscess

. The assessment of the results of expectant management and of operation
in the treatment of lung abscess reveals that without operation the results are
bad in a high propertion of cases (60-80 per cent). On the other hand, the
mortal}ty and morbidity of external drainage leave much to be desired. A
mortality of 25-30 per cent is considerable, even allowing for the fact that
many of the patients coming to operation are late neglected cases suffering
f‘rom extensive lung suppuration and near to death; cases in which surgery
is demanded as a last and desperate attempt to save life, instead of being used
intelligently at the proper time.

The chief causes of death after external drainage are septic pneumonia,
secondary haemorrhage, or cerebral abscess; pleural suppuration and other
infective complications are less common. The chief reason for these serious
complications is that infected lung is cut into, and during the period of
drainage, which may last weeks or even months, is exposed to numerous
mechanical derangements due to breathing, coughing, pressure of drainage
tubes or packs, etc. The actual operation of external drainage, if performed
skilfully, should be no burden to the patient; the high mortahty is due to the
secondary occurrences which may appear when the patient seems to be doing
well and on the way to complete recovery. The sum total of the high mor-
tality of the treatment of lung abscess, whether medical or surgical, reflects
no great credit on us, even when we acknowledge a definite improvement
during the last ten years, due to the introduction of chemotherapy and
antibiotics and of better general management.

The practice of persisting with expectant management for two to three
months before considering surgery results not only in a higher mortality, but
a higher proportion of cases in which permanent damage to the lung remains.
In the chronic case the walls of the abscess and the surrounding lung tissuc
are fibrous, rigid, and contain many smaller areas of chronic suppurnti9n;
the bronchi develop permanent bronchiectatic changes. Early resolution
after drainage is, therefore, prevented; secondary haemorrhage is more likely
to occur, and even when most of the infection has sub.sid:d, a chronic fibroid
lung with bronchiectasis, or a chronic abscess cavity or cavities remain.
These permanent changes are a constant menace to the patient’s hc?lth qnd
constitute a further danger to his life. The cutting short of the infective
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},indskog (1944) reports 24 cases of resection which included 14 treated by
primary lobectomy with 1 death and 12 good results; and 10 treated by
secondary resection with no operative deaths, although there were 2 later
deaths from cerebral abscess. The total mortality was therefore g out of 24
(125 per cent}.

Shaw and Paulson (1948) report primary resection in 52 cases with cure
in 43 (82-7 per cent), and an unsatisfactory result in 7 with 2 deaths (3-8 per
cent). There were no deaths amongst 8 cases of secondary resection, and all
were) cured. The mortality in their total of 6o cases is, therefore, 2 (33 per
cent).

Kent and Ashburn (1948) report 3o cases with 2 deaths (66 per cent).

Klepser and Davis (1950), in an analysis of 177 cases submitted to operation
between 1943-49, report resection in 58 (lobectomy 41, pneumonectomy 17);
there were 4 deaths (6-9 per cent) and 50 cures (86-2 per cent). In contrast,
the mortality in 119 cases of external drainage was 25 (21 per cent), with
8o cures (67-2 per cent); 9 were submitted to secondary resection.

My own experience is as follows:

TABLE XXI
ResuLTs oF Resection For LuNe Abscess IN 63 Cases

Lobectomy . . 45..3 deaths
Pneumonectomy . . 18..4 deaths
Total . . 63..7deaths (11%)

The combined results of resection for lung abscess appear in Table XXII;
it will be noted that the overall mortality in 272 cases is g-2 per cent, and
that a good result was obtained in 82 per cent of cases. Thesc results are
overwhelmingly superior to those obtained by any other method, and it must

TABLE XXII
CompINep Resurts oF RESECTION FOR LUNG ABscEss
Author ) Nowof cases | Goad result J Died j Mortalty

Glover and Clagete . . 37 27 7 lg%w
Lindskog . 24 20 3 12-50,0
Shaw and Paulson - . 60 43 2 g g ‘é,
Kent and Ashburn 30 28 2 6%
Brock . 63 55 7 '(l;.mo'
Klepser and Davis . 58 50 4 9%

) 272 J 223 (82%) | 25 92%

Total . .
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be remembered they were secured mostly on late and often neglected cases in
which other methods of treatment had failed

My own series of 3 cases includes eperations done as far back as 1935 and
1936 (primary lobectomy for chronic lung abscess); the earhest pneumonec-
tomy for chronic lung abscess in the series was done in 1939, eleven years ago.
In g of the earlier operations (8 lok ies and 1 p y) the older
tourniquet technique was used, with the attendant greater risk of fistula
formation, empyerna, and secondary haemorrhage. In all the other opera-
tions a dissection technique was used with individual treatment of the hilar
structures, It is, of course, the perfechon of the technique of dissection
fob y and g y that has permitted the confident application
of resection to cases of lung abscess. Upper lobectomy, for instance, for
chronic lung abscess was a most bazardous procedure by the older tourniquet
method, as a chronic empyema with fistula and an mperfectly expanded
lawer lobe almost certainly resulted. To-day one unhesitauingly expects
primary healing in all but the exceptional severe case. The improvement in
technique 15 shown by the fact that there has been only 1 death in the last
34 consecutive lobectomies and 1 death in the fast 11 pneumonectomies

The results in all but one of those who recovered was satisfactory, and in
most of them could be described as excellent. In this field of resection for
chronic lung abscess the whole outlook may be so rapidly and completely
changed from an impossibly dangerous and muserable position to one of rapid
and complete cure that one is frequently enutled to describe 1t as a trfumph
of surgery. The muserable state of the unfortunate pauent who has been
coughing up many, many ounces of purulent offensive sputum a day, and
who has fost all hope of relief, can be transformed almost overnight Equally
dramatic can be the relief of that other dread terror that may attack the
pauent with a chromic lung abscess, recurrent massive haemorrhages
Case 3

Mr JH, aged 37, was first seen 11 August, 1945, with a hustory of productive cough and
Pain m the night side of the chest for sicteen months; there had been temporary improve-
meat followed by one large and three small haemoptyscs, totalling about 1 § pints  The cough
after this became worse and the sputum was offensive.

Complete exammation revealed 2 small abscess with chronic pnewmomus i the posterior
segment of the right upper lobe and a similar lesion m the apical segment of the right lower
lobe  He unproved considerably on foatme treatment, and although there was not complete
radiological cleartng, it was felt that pncumoncctomy (which would have been necessary)
Zns scarcely warranted  He was discharged and told to report i two months for re-examina-

on

He did not artend agam unul the end of December, 1945, fifteen months after s discharge
Dunng this time he had been too unfit to do more than three months’ work; he had five

;xmks 10[ cough and sputum up to two ounces, with staining  He was advsed to come 1ato
ospital
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Within a week or two he began to have Ia

on January 27, 1947; he had had five large e bacmoptyses and was admilted gravely il

haemorrhages which were said 1o have totalled
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16 54, Diagrams to illustrate (a) perfect localization of lung abscess at operation; (8) the adherent area of
pleura 15 only parly exposed, (¢) poor localization.

several pints; the sputum was offensive. Radiographs of the chest showed 4 chronic abscess
in the two original sites and also in the subapical segment of the right Jower lobe, It was
clear that pneumonectomy would be needed

A left bronchogram was done which showed minimal changes in the lingula, insufficient
to cont dicate right Following this bronchogram he began to bleed
again and had several massive haemoptyses totalling many pints in all. He had been gnen

a blood transfusion of two pints, but was pale and listless with a haemoglobin below 30 per

P
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cent, he was sull bleeding and 1t was clear that operation alone could save him although he
was quite unfit to stand it then. A fun.hcr ﬁ\c‘ pints of blood were gven, and'du‘rmg the next
D O e M DU R Y P A T C I R )

Examination of the specimen confirmed the presence of chronic abscess cavities in the
sites mentioned; the bleeding had come from the abscess 1n the apical segment of the lower
lobe which was full of blood-clot; the other cavrties contamned foul pus and all were surrounded
by dense fibrous tissue

The recital of bare statistics often fails to give an adequate picture of the
human problems themselves. The following case-histories have been selected
as representative of certain aspects of the problem
Case 4

Mr AS,aged 35, was first seen 1n April, 1940, with a foul abscess of the subapical segment
of the left lower lobe which had followed tooth extraction one year before It was a small
abscess and there was some tmp: t on exp but as was
incomplete, operation was advised The reaction of the physician to this suggestion was to
duscharge the patient forthwith

He was not scen again until 1945, five years later, when he was aged 40 Survey of the

diographs showed p phases of secondary abscesses i the left Jower lobe which
was now a fibrous bronchiectatic structure with many small cavities He looked 1ll, had
advanced clubbing of the fingers (Grade 1V), and his sputum, which had never remutted,
now amounted to five ounces of thick pus each day Lobectomy was advised

While he was awating operation he complained of feeling unwell and new radiographs
showed two areas of infiltratton 1n the nght lung 1n the posterior upper segment and the
lateral segment of the middle lobe, he had clearly had a spill-over infection Fortunately,
these lestons cleared without permanent damage and left lower Jobectomy was later performed
without event  He made an excellent recovery and 1s now completely free from al cough or
sputum for the first time for over sic years He was fortunate not to have succumbed to his
chronic lung suppuration during these years

The next case illustrates a number of important practical features
Case 5

Mrs EM, aged 51, swallowed a rabbit bone on January 3, 1946, and suffered pamful
dysphaga for several days  One week Jater she developed a sudden severe cough and brought
up half a cupful of foul sputum  She felt 1ll, fevensh, and shivery. A month later she was
admutted to a hosputal where radiographs revealed an abscess in the posterior segment of the
night upper lobe  She was given sulphonamides and discharged after one month as there was
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postertor segment of the right upper labe stll present and a new abscess with a fluid level in
the lateral anterior sub-seg Unfor ly, a bronch had been done and the
Iung contams much residual lipiodol Bronchoscopy revealed the char isuc foetor of a
Jung abscess but no foreign body. The new abscess was making her so ill that lobectory
seemed unsafe and she was treated expectantly for 2 week. There was no improvement and
T reluctantly decided to perform external drainage of the new abscess as a preliminary to
Iater secondary lobectomy. (I would to-day not hesitate in similar circumstances to perform

iate primary lob } For ly, she suddenly improved and by June 20 there
was only an empty abscess cavity in the lateral anterior sub-segment 1n addition to the older
opatity (Figure 55¢)

Here agamn those who follow a conservatve policy would probably protest that with such
improvement she should be left afone to continue to heal hersell It was, however, felt very
strongly that lobectomy must be done because, quite apart from the fresh abscess, the old
lesion was still present and had already shown it constituted a grave menace The correctness
of this decision was revealed almost at once, for two days before the day fixed for operation
she agan became 1ll and radiographs (Figure §6) showed a severe flare-up 1n the lateral
anterior abscess. -

Right upper lobectomy was carned o . o ' St
raptd recovery. She healed by primary
all cough and had gained two stone in
appearance of the chest and also the absence of all external deformity.

Examination of the specimen showed a chronic abscess cavity lying in an area of chronic
pneurnonitis m the postertor and apical segments; a somewhat larger cavity 2 cm in drameter
was m the lateral anterior sub-segment, and a small recent abscess in the anterior part of the

anter1or segment,

It will be noted that this patient was ill for six months with a steadily
progressive, even though occasionally remittent, suppurative process in the
right upper lobe which at any time might have proved fatal and ccrta}nly
would have been fatal if it had not been cut short by a radical operation.
Luckily the disease had remained confined to the right upper Iofxc; it might
equally easily have spread to the lower lobe or even the opposite lung. A
clean dissection lobectomy was able to control the process at once, and healing
of the chest occurred by primary intention.

The good results following primary lobectomy, even in the presence of
T + 1 =9 cenvn maefarm lobectomy even in

fairl )

the ;)xlr . | abscess cavity s'up;r-
i ) 1 yn in v

vening, . » this are shown ©

following case:
“a h acute pleuritic pan
1 ary 1, 1 with acute p!
Mr. P.N., aged g0, was taben 1l suddcr‘\ y °".§f?f‘. ,.lz...,:hﬁg& B e ereed
sutum gradually increased ta
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about 2'5 ¢ in diameter in the lateral part of the anterior segment of the left upper lobe
In Apnl, 1947, diabetes was diagnosed and he received insulm

Hs condition continued to detersorate and he left Baghdad, where he hived, to come to the
Brompton Hospital, where he was admitted on October 30, under Dr Scadding He was

left upper lobe

There was temparary 1mp nt with i lar in and then during the last
few days of November the abscess suddenly increased greatly in size (Figure 584 and ), the
sputum increased once agamn to eighteen ounces, he ran a high fever, and was mn a
muserably wretched condition and gravely il

Operation was clearly essential, but 1t was difficult to decide on the best one to be used
He was a big-framed, obese man, which made matters more difficult In view of the size of
the abscess and the huge amounts of sputum there was clearly an argument for external
dratnage. It was felt, however, that this would entail a mortahty risk of at least 25 per cent and
would have to be followed by secondary lobectomy, which would be complicated by a drainage
holein the 2ailla After i Je delil 1t decided umary

This was done on December 1, 1947, a Thompson’s tube (carrymg an mflatable termmal
balloon) was introduced so as to be opposte the left upper lobe bronchus 1n an attempt to
prevent flooding of the bronchial tree  Postero-lateral by resectzon of the fifth
nib and division of the posterior end of the fourth revealed an unusually favourable state of
affaurs, the lower lobe was completely free from adk and was scparated by a complete
fissurc from the upper lobe which was densely adherent over the area of presentation of the
abscess, The pulmonary artery was exposed 1n the fissure, the hingular branch identified,
tied, and divided, and the sentel gland 1 the angle between the left upper and left lower
lobe bronchi was defined and removed It was then, fortunately, possible to free the left
upper lobe bronchus and to clamp 1t This early control of the lobar bronchus 1s most impor-
tant, 1f possible 1t should be done before the lobe 1s dissected free at all so as to muirmze
the chances of spilling infected contents of the abscess Although occluding the bronchus
by some mternal device may be successful i prevenung flooding, 1t can never be so certauin
as actual direct control of the bronchus by a clamp  There 15 usually htele difficulty n
securing the bronchus within a few minutes of opening the chest 1f the surgeon develops his
techmique with this mtent; the only difficulty may be in the case of the left upper lobe bronchus
which 15 placed between the artery behind and the superior pulmonary vein in front, which
may cause the freeing of the bronchus to be deferred until the vessels have been secured
In this case it was cxtremely fortunate that the bronchus could be clamped sa rapdly

Ie munlb‘c e'mphasxzed that mampulation of the diseased lobe must be reduced to a mni-

Alter the bronchus had been clamped, the upper lobe was now freed fiom the chest wall
and at one site the outer coverng of the abscess cavity was so thin that 1t ruptured and thick,
foul pus and lung sloughs escaped

In spite of this, healing occurred by primary sntention, atclectasss of the lower lobe the
day after ponded to a single bronchoscopre and the pauent made an
excellent recovery with complete and virtually abrupt loss of cough and sputum  Figure 594

shows the final state of the chest  The specimen 15 seen in Digure 6o, the lobe 1s eccupred by
N
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a c.h.romc scptic pneumonitis contamming a system of large, intercommunicating abscess
cavities, which in the fresh state contaned a number of foul sloughs There is a sharp line
of demarcation between the Jingular segment, which was normal, and the remamder of the
lobe which contained no air-containing tissue at all There is no growth

This case illustrates the brilliantly satisfactory result that can follow radical
treatment. The grossly diseased and quite irrecoverable lung tissue is removed
in one stage; the patient is at once relieved of his cough and sputum, and
faces his convalescence without the burden of the horribly dangerous, infected
lobe. Once the hazard of the operation has been passed successfully, the
balance is weighted heavily in the patient’s favour. In contrast to this, the
actual operation of external drainage may present but little difficulty or
danger, but the patient faces grave and increasing danger after the operation
from the traumatized and heavily infected vascular lung tissue; in any event,
permanent healing may only be achieved by a secondary lobectomy.

The successful results of this and other similar cases, contrasted with the
perils experienced in the application of external drainage to late neglected
abscess cavities, makes one confident that our best hope of securing a good
result with the greatest safety lies in the greater use of lobectomy or pneumo-
nectomy. Moreover, one inclines more and more to the use of lobectomy at
an earlier and earlier phase in the treatment of a lung abscess that has failed
to respond to expectant management.



REFERENCES

Avren, G, 1, and Brackman, J. F (1936) F Thorac. Surg. 6, 156
Arnuckte, M. F. (1040) Ann. Otol, etc 49, 821.
Batson, O. V (1940) Ann Surg 112, 138
BeLk, W P (1926)] Inf Du. 38, 115.
Brock, R
(1936) Guy'’s Hosp Rep 86, 191,
(1942) Iowd 91, 111
(1943) Ibid 92, 26, B2, and 121,
(1944) Tbid. 93, go
(1946) The Anatomy of the Bronchial Tree, London
(r950) Thorav 5, 5
Brock, R G, Hopaxiss, F, and Joves, H O. (1942) Guy’s Hasp Rep 91, 131
Bruré, M, Hucueniy, R , and Giipert-Drevrus (1927) Bull et Mém Soc méd des Hép. de
Paris, 51, 1370
Brurt, M, Hucuewiy, R, and Fourow, P (1927) dnmn d’Anat path, 4, 889.
Bucher, G ] (1930) Amer 7 Med Scr. 174, 406
Butrowa, J G M (1937) Management of the Preumontas, New York.
Buroon, K L (1928) 7 Infect Dis 42, 161
Crcit, R L., and Prusuer, N. (1932) J Amer Med Ass 98, 779
CHATARD, ] A (1910) Johns Hop Hosp Rep 15, 55
CuickerinG, H T, and Park, J. H. (1919) 7 Amer med Ass 72, 617
Coney, J (1932) Arch Surg 24, 171
Corz, K 1 (1927) *Acute Palmonary Infections,” De Ia Warr Lectures, Johns Hopkins Uni-
versity School of Hygicne and Publc Health
Corums, L H, and KornsLus, K (1929) Arck Int Afed 43, 351
Cottins, L H (1936) Arch Int Med, 58, 235
Coviss, J L, and Foster-CARTER, A F (1940) Lancet 1, 875
COLLls J L (1934) 7 Thorae Surg 13, 4
J and ScAkr,j E (1928) Anh Smg 16 176

PYRS

- 29) Arck Surg 19, 1292

Gueicw, M (1932) drch Pedat 49, 258
Grover, R P, and Cracert, O T (1948) Swrg Gynec and Obstet 86, 385
Gratav, E A’ (1926) J Amer. med Ass 81, 806

- T (1947) Lancet 2, 752

s fed 52, 249

- ' a8s
NENL o M, and Astsurn, FOd (19485 F Thorae Surg 17, 514.
191



192 LUNG ABSCESS

KessgLL, L. (1930) dreh. Int 3fed 45, qo1.
Kme, D. 8, and Lorp, F. T. (1934) Ann antern Med, 8, 468
Kuepser, R G, and Davis, E W. (1950) Dis of Chest 17, 172
Kornorus, K. (1928) dmer J. Roentgenol 19, 513
Kramzr, K, and Grass, A (1932) Arn Otol etc, St. Louis, 47, 1210
Kwarwasser, 8., MonroE, R. R, and Neanper, J. F. (1950) Amer, J. Psychat. 106, 750.
Lawrznce, J. 8 (1945) Bnt. med. 7. 1, 871
Levpew, E, and Jarre, M (1867) Deulsches Arck f, Mien. Med, 2, 488.
Litentaaw, H. (1928) drek Surg 16, 206,
Linbskoo, G. E. (1914) Surgery 15, 783
Loro, F. T. (1925) Boston med. surg.’ § 192, 785,
Lorn, F. T (1925) Diseases of the Broncht, Lungs and Pleura, Phuladelphia and New York,
Luers, H. C. (1935) flhnots med J 68, 440
Lunp, E. (1945) Lancet 1, 661.
MacCoroick, A H (1931) Canad Med Ass. § 25, 704
MacKerrn, R. (1941) Lancet 2, 354
Maxwery, J (1934) Quart 7. Med 21, 467.
Mérras, H., and LIEUTIER, J. (1947} Thorax, 2, 196.
Moore, W. F. (1922) F Amer. med, Ass 78, 1279,
Necus, V E. (1934) J Lapyng ond Diol 49, 571
Newson, H P (1934) Brit med J 2, 251
Neuvnor, H. (1940) Dis. of Chest 6, 299
Neusor, H, and Tourorr, A. 5. W
(1936} Surg Gynec and Obstet 63, 353
(1938} Swrgerp 4, 728.
{1938) Surg Gynec Obstel. 66, 836
{1940a) J. Thorac Surg. 9, 439.
{1940b) N Y Stafe 7 Med 40, 849
(1942) F. Thorac. Surg 12, 98
Nreuwor, H., and Wesster, H. {(1g32) 7 Thorac Suwrg. 3, 637
Overitot, R H., and Ruset, W R (1941) New Engl. J Med 224, 441,
Pryce, D. M. (1946 Path. Bact 58, 457
Prvce, D M, ggx:’r_gx‘z, H. T., and Braw, L. G (1947) Bt 7. Surg 35,18
Raswy, C B (1941} J Thorac Surg, l/(;, 65]201
met. wed Ass . 51
Resssann, H. R (:933? F 4 L dss 101 5./_5“”\ e Con 107, 753

YRV LIk g s motin uy
(1938} Proc R Sue Med 31, 1259
Scorr-Piveny, A. J, and Morrock, H V +
(1932) Lancet 2, 605
(1935) Jbd. 2, 1369
Serrors, H T. et al. (1946) Thorax 1, 146
Suaw, R. E , and Pavison, D L. (1948) § Thorar Swg 17, 514

Surrn, D T.. 14
1 Arch Surg. 14, 231.
g:g;g; Fus-Spirgscet { Disease, Balti 18

p
(1934) . Amer. med. Ass. 103, g71.
(1948} 7. Thorac, Surg. 17, 72.



REFERENCES 193

StexceL, A, Kornsiuy, K., and Cowuivs, L H. (1928) Tr 4. Am Phyncians 43, 326
Stern, L.
{1935) J. Thorac Surg 4, 547.
{1936) 15id 6, 202

StiverMan, B P, and Kavze, J ¢

{1946) dnn Int Med 25,66

{(1947) Lancet 1, 307
SuTneRLAND, A W, and Gran, L. J. (;950) Lancet 1, 530
Sweany, H C, o, A, am K J (1931) Arch Int Med 47, 565
Tavior,] W (xgu) Brit med 3.2, 500
TourosF, A. § W, and Moorten, S E (1935) 7 Thorac. Surg 4, 558,
Tourorr, A 8 W, and Neunor, H, {1941) J Therac Surg 10, 618
Varney, P L (192g) Arch. Surg 19, 1602
Warg, O 8, and ALPErmY, J (1933) Amn Int Med 6, 1474
WesTERMARK, N (1926) Acta Radrol 1, 626
Wrrrrescare, W. (rg24} Surg. Gynee Gdstet 38, 461




cess
cercbral 5?
“soap- bubh e, e.,, 67, 3, 87
solitary, 6
Acby, 2
Anaesthesia, 108
local, 108, 166
posture dunng recovery from, a7
Anatomy
brcnchml tree, 2-7
broncho pulmonzry segments, 2-7
morbid, 15, 6
Annbloucs, 33, 153
Asthma, 55

Bacteriology
actinomyces, 30, 5
B fruedlandens, 50, Eg,gl 92, 96, 128
Bact melamnogemeum, 29, 30
lack pigment, 29

foul odour, 2g

granules in tonsillar crypts, 30
fusiform bacillr, 30
mucro-aerophultc streptococct, 50
PREUmococeus, 44, 51, 53

Batson, 24
Biopsy, 141, 155
Blood, 13
count, 153
culture, 59, 128
staiung, 139
Brain
dissernination to, 24
renic abscess of, 140
Bronchral adenoma, 38
Bronchial carcinoma and abscess, 26, 38, 10t
age and sex mcidence, 130
nodular projection, 140
opmuons on cases of, 146

am,
e htosy and morbid anstomy, 13t
primary malignant lung abscess, 132
primary oat-celled, 147
radiologrcal features, 135
nib erosion, 140
Bronchual embolism, 14, 48
Bronchial fistula, 170
Bronchiectasis, 25, 26, 29, 36, 113, 114, 115, 170
Bronchuos, 55, 109
Bronchogram, 6
Broncholih, 37, 43, 12t 124
Bronchascopy, 26,
dugnosuc. 116, 1 .1
figures for therapenttc bronchoscopy, 158
I expectant management, 157

INDEX

Broncho stenosis, 11

ruddle lobe, 121,123, 124
posl-\uberculous, 121, 123, 124

Bronchus

anatomy of, 2-;
stenosis of, 113, 121, 123, 124
supernumerary, 113

Bulla

emphysematous, 87

“Catchment arca,’ axillary, 109, 116
Cavity

blocked, 34, 36, 16.
distension, 61, 6z, gg
eccentric, 140

Targe, 60

tuberculou

wnch lasd Jevel. 164

Chematherapy, 63, 133, 176

emctine, 155
wnadequate, 153
intrabronchial, 155
pemallin, 154, 155
results of, 154
streptomycin, 155

Chickering and Park, 56
Ciliary action, 14, 107
Classification, 27, 40, 42, 43

Cl

tubbing of fingers, 36

Collts, 24,
Contents of abscess cavaty

tooth-paste hke material, 21

Cough, 14, 107

yst
‘congental, 63, 114

simple, 139

1gey,
Sinease va mfants, 86
space, 87

Dental sepsis, 32, 38, 101, 102, 112, 128
Duagnosss,

Draphragmatic her:

25
‘bronchoscopy In, 116, 141
chmical, 119
differential, 86, 51
mcdiacval nppmath to,6

o biing staphylocoecal pacumontts i infant, 86

Discharging sius, 170
Deainage

194

blocked, 1
Seermat, o, 69, 82, 141, 146, 165
foltowing pleural effusion or empyema, 170
imperfect, 39, 164
palliatve, u,s
postural, 155, 1
auded by vnbnunn, etc, 157
vaganes of, 157



INDEX

Embolism Tmprovement
areral, 8 ‘luical, 36, 16¢, 163, 165
Ymncimal. 4, 10, 13, 21, 28, 109, 119 radological, 36, 163, 165
el T3, 21, 115 Tnteabronchual fiooding
affocanon fram, 33
Lacnnes, 2
Leakas
rapleural, 17
tecetial, 13, 15, 21, 102, 108 e 115
crposizion of, 14, 102, 116 el
P survey by Maxwell, 101
Feprma 2y Lobretomy 22, 120, 142, 151, 161, 173, 176
cxpectoration of, 32 L method, 179
staphylococeal, 60 a1z
Epd'm’)' Py ::gm an;ltoamcal 6, 34, 163, 166, 168
Ewarr, g
Fapectant management (see Treatment) LTt e method of, 165
10 saphylococcal fung abscess, 74 e toeted, 28, 31, 52, 103, 171
Fever aerobic, 40-54
prmary, 43
papstocoscal, 57, 6 oty
clear, 8o actislogy, 26, 127
witrabronchial fooding, 33 aleoholie stupor, 1
Bemien coracting tumour, 12
terel, 3¢ 7
o 60 brongho-stencs, 121, 123, 124
P coma following head wnpiry, 116, 128
ealaified, 123 dental sepus, 3 38, tot, 102, 11, 128
gwlor, 135, 26, 20, 30, 32, 37, 40, 50, 59, 140 :i:‘l“;'y““"“"‘" erapy, 11
o alepsys
o, g 43 T 141 180 exhavstion, 116, 125, 126
Intrapamonatv. 38 fractured mandible, 123
large, 14 smmersion, 101, 117, 119, 115, 128
. ahalation of sea waier, 12
angrend, 8, 28 ,, »» tooth, 107
acute pulmonary, 28, 30 ' vomit, 116
Intrapleural rupture, 15 malignant growth, 141, 121, 130
slough, 15 obscus, 114, 120
and over dotage of nembutal, §17
aecation of, y21, 123 powonng irom petrol vapour, 125
Yecens operation, 3
Hacmoptyss, 37,73 speeic fecton, Ty
emorrbage, 1 ons . 32, 101
oo 108 176, 179 tooth exeacuon, 32, 105
Cecrcent massines 179 prht posioa durtag, Snaeubog, e
Hacvey, 2 upper FESpITAtorY operation, 10z, e’
Healing, 19 Vafious, n older patients, 116
anaerobic, 25-29
Infection chronic, 2122, 47
Fredlander, g2 Cmcal Tearures, 52, 52, 57, b
pyacaic, 55, 56 Siagnosss, 25, 86, 116, 11gr 141
sccondary, 55, 56 (‘(lernalllliramage {iee Trsatmeny
Sepncaennia, B, 55 foul smelhng, 25, 2
spill-over, 132, t6b fuso-spirochactal, o
aphylococeal, Hustor P——conccalmem of relevas
Infammia, 67, 165 by periacute, 28, 3. it b gy
, 97, iyper-acute,
preumon, el lopaihic! ot~
true epidemic, 52, 56, uncidenee afir ocal analgens,
Tobaied maten, "R 30 méaons ao chidren P
ciliary action, 14 Jatent period, 32, 34, T8
cough, 14 malignant, 11
during anacsthestd, 107 %p%fatwﬂ! for, 146
foreign bodies, 14, 27, 43, 112, 127, 130 smiddle lobe, 121
fragments of tonstl, 14 fmorbd anatomy, 15, 61
from pyorrhoca pockets, 29 new abscesss, 16, 21, 22,35, 5,
paruculate matier, 13 odour, 26 ot 5, 1,
Gartar, 14 preurnococca

Lo, 116 presensauon, 15. K 17‘\5.51,,‘, ’.
. a2}



196
Lung Abscess—eontinued
primary aerobic, 40
anacrobic, 25, 37
malignant, 132, 147
true incidence of, 129
Ppyacma, b
pyrexa, 33 -

slough (see upamu heading)

sohitary put

spontaneous maluuon, T

staphylococeal, 14, 15, 43, 55, 56, 6o, 69, 74
analysis of cases,
diagnostic rmures, 88

streptococeal, 1.

toxic featurcs, 33

Lung eyst
infected, 38

Maxwell, to1, 105
Métras and Lieutier

ST e
' » 98,

Necrosis (see also Slough)
aputnd pulmonary, 51
of bronchial walls, 64
Nelson, 155
Neuhot and Touroff, 40, 43, 46
Nomenclature
international, 3
representative commttce o7, 3

o1l
nhalation after immersion, 117
radio.opaque, 1
Operations (see Treatment)
post cperative lung abscess, 13, 31, 32, 37, 52, 100~
11, 114-17, 127
Pain
1n malignant lung abscess, 140
Park (see Chickening), 56
Pleura
adherent, 15, 17, 166
anvolvement of, 6o
presentation, 15, 16, 1
i staphylococcat lbscesx, S6n, 69, 77, 79, 95, 86
Preumoncctomy, 22, 142, 146, 151, 161, 172, ©
following external dramage, f4!
Pneumonia and pncumonitss
acute primary, 55
chronic,
chromic anaerobic, 29
chrome suppurative, 46, 96
circurnseribed suppurative, 46
diffuse anacrobic, 29
Friedlander, 89
acute pneurnoma caused by, 05
chronic type,
gravity of illness, 95
high mortahty, 95
simulating tuberculosis, g7

INDEX

Pneumonia and pneumonitis—contumed
nfluenzal, 57
massve, g2
hecro suppurative, 28, 0, 46

- prcumococcal, 51
Scgmental,
sepcy catie of death afier external draina;
ep hﬁl ge, 176
staphylococcal, 6g, 86, 114, 128
subsegmental, 8,9 *
suppurative, 15, 46, 52

Pneumothorax, 85 s
spontaneous, 6o, 85
tension, 6o, 82

Posture, 8-15, 109, 110, 111, 119, 121, 125, 128
during recovery from anaeslhesla, 109
mportance of, 119
pronc posnion, 108
supine position, 109
swimming, 117

Prognoss, 1, 22, 33, 34, 37, 40, 41, 42, 46, 50, 51, 56
(see also Mortality)

Protective mechanum, 14

Pyopneumothorax
tension,

Radiography znd radiology
control by,
features of 52
11 carcinomatous lung abscesx, 135
lateral views, 6, 33, 1.
postero-antetior siews &
radio-opaque ail, 10, T0g

Raduo-opaque marker, 168

Relapse, 16, 21, 22, 34, 36, 46, 47, 4

Resection [ree Lobectomy and Pncumoncctomy)
results, 17

upture
llmrapleunl 17

Scadding
Secondayy Shrond changes, 160
Segment (see Anatomy)
*drowned,’ 14
gangrene of, 28
map of, §
supernumerary, 129
vanations, 3
Septicaemia, 52, 55, 56, 61, G4, 63, 67,69
Slough, .a 19, 28, 33, 43, 153, 160, 168
Sauth,
Sputum
hacmorthagic, 59, 140
m pneumonia, 59
uffemnve, 17, 25, 26 29, 30, 32. 371 49, 5% 59 140,

s(:phyloco:cl m, 59
Stern, 10
Subpleural vaseular plexus, 15
Teeth
examunation of, 113
gross scpsis, 32, 38, 101, 102, 112, 117, 128
regular attention to, 117
Thompson’s mbe, 187
Thoracotomy, t
Tonsillectomy, 3:. 100, 101, 103, 104, 105, ¥
Tonsillis
mp,mcul, 120

106, 108



INDEX

Treatment, 150
bronchoscopy, 157, 1
chemolberapy, 2, -43, 176
Métras catheier, t6:
pemmcrlhn, 158, 161, 164
companson between expectant and operative, 170,

172
expectant, 151, 159, 165, 173, 175
operatve
advantages of early, 171
alter care, 169
correct approach,
ernal Brannge, iy o B2y 141, 145
‘mortality and morbidhty,
lobectomy (s scporate hening 3
pertiment features in assssment for, 16;
peumonectoray {see separate heading)
results of, 173

197
Treatment—eontinued
short-wave diathermy, 157
Tuberculosts, 37, 114, 127
blateral advanced cavérnous, g6
hronic fung stppuration, 58
pulmonary, 47, 9.
R condary to'chrome lung abscess, 170
smulation by Friedlander,
Tumour (see Bronchial adenoma and carcunoma)

ular plexus, 15
Versebral venous Blevus, 24
Vertiga, 92
Vesalius, 2

Zonr, 6









