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These three films taken at intervals of 4 weeks between first and second and 2
weeks between second and third shew the progress of a case of spontaneous cure.
It is in the absence of such evidence that surgical treatment is undertaken. Fig. 1
also shews the fluid level so characteristic when seen.
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PLATE IV.

Mr. C. Price Thomas - - - - - Lung Abscess
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LUNG ABSCESS.
By C. PRICE THOMAS, F.R.C.S.

(Assistant-Surgeon to Brompton Hospital for Consumption and Diseases of the Chest;
Assistant-Surgeon to Westminster Hospital.)

Definition.
The term, Pulmonary Abscess is reserved for an abscess in the parenchyma

of a lung in which the bronchial tree is normal as opposed to the abscess which
is associated with a pre-existing bronchiectasis and which is termed a bronchiectatic
abscess.

AEtiology.
Pulmonary abscess in about 6o per cent. of cases follows operations on the

upper respiratory tract; Whittemore, in Ioo cases, gives the causes as follows:-
66 cases after operations on the upper air passages under general

anaesthesia, 22 following some type of pneumonia; septic infarction in
3 cases, tracheo-oesophageal fistula complicating carcinoma of oesophagusin I case; in 8 cases the cause could not be determined.

The commonly accepted modes of infection are: (I) by the blood stream;
(2) by the lymphatics; (3) via the bronchi.

It has been very difficult to produce pulmonary abscess experimentally, either
by the introduction of infected material into the bronchi or into the blood stream.
Hunter, however, by introducing glass into the bronchi of rabbits to produce
bronchial irritation and then injecting streptococci into the blood stream, succeeded
in producing an acute abscess similar to that met with in human pathology, and
more recently L6ffler induced pulmonary infarction by injecting sterile paraffin
into the blood stream and then occluding the bronchus of the corresponding area
with a sterile foreign body. These combined procedures resulted in a pulmonary
abscess of the chronic putrid type. It is interesting to note that neither pulmonary
infarction nor bronchial obstruction, separately, had the desired effect and also that
although sterile agents were used, a putrid abscess resulted, the organisms in this
case probably finding entry through the bronchus.

It is probable that both vascular and bronchial occlusion play a part in the
production of lung abscess in the bulk of cases, although in those cases of septic
embolism from a distance such as a sinus: thrombosis or appendicitis, it seems
probable that vascular embolism is solely responsible.

In the cases following tonsillectomy or other operations on the upper air
passages, the mechanism for the production of bronchial occlusion or vascular
embolism is present and it seems probable from experimental evidence that if
sufficient care be taken to prevent aspiration of blood or fragments of tissue into
the lung and so avoid bronchial occlusion (one of the favourable factors) that this
type of case already dignified by the name of post tonsillectomy abscess may be to
a great extent eliminated.

The cases of abscess following pneumonia occur most probably as a direct
result of the inflammatory process as in abscess in other parts of the body, although
it is possible that there may be an extension by lymphatic spread from the bronchial
tree, the alveoli of which are filled with secretion, into the lung parenchyma.

In those cases following abdominal operations which result primarily from
vascular embolism, it is interesting to recall that lobar and lobular atelectasis is a
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not uncommon feature after laparotomy. It may be that bronchial occlusion may
be a feature in the production of this group as well. Pulmonary abscess and sub-
phrenic abscess are not uncommonly associated without direct communication and
these are possibly produced by lymphatic spread.

The organisms infecting a pulmonary abscess are very varied, streptococci,
anaerobes and spirochaetes and the fusiform baccilli are the commonest, although
the staphyloccus, pneumococcus and others have been described. The foul smell
which is associated with the large- percentage of abscesses is due to anaerobes and
the spirochetes, and the black colour of the discharges met with in some cases
to the B. melanogenicum.

Symptomatology.
The history is very varied. The onset may be dramatic or insidious, there

may or may not be a history of a preceding operation, either a few days or.weeks
before, or of pneumonia.-

The outstanding feature in the early stages is pain which may be fairly well
localized or diffuse on the affected side and may vary from a fairly sharp pain
to a dull ache; in some cases pain is entirely absent. The amount of pain
apparently depends on the proximity of the abscess to the pleura.

Cough is a feature of the disease, but in its early stages it is practically absent
and it is when the abscess is near a bronchus, producing bronchial irritation, that the
cough commences. At first, the cough is non-productive and later, there is some
frothy sputum which is non-offensive, but the sputum only becomes foul and
purulent after the abscess has ruptured into a bronchus (the latter event occurs
from 2 to 6 weeks after the onset of the disease). There is, however, foetor in
the breath some few days before the abscess ruptures. There may be haemoptysis,
rarely fatal, some time before the abscess has ruptured into a bronchus, but this
occurs as a rule after this has happened. There is usually a pyrexia up to IOI-IO2°
although it may be higher, and the disease sometimes starts with a rigor; the pulse
rate is raised in the early stages up to about IOO and in uncomplicated cases it
rarely exceeds I2O; the respiration rate in an uncomplicated case is not markedly
raised and, except in very large abscesses, or in very frail people with a low
vital capacity, there is rarely dyspncea despite the fact that there may be slightly
cyanotic facies. Clubbing of the fingers is common and may occur very rapidly,
well marked clubbing developing in 4-6 weeks.

In early cases, there may be nothing but a raised temperature and a slight
increase in pulse rate with malaise and nothing else that may direct attention to
the lungs, and it is only the antecedent history and the having in mind the possi-
bility of lung abscess which will lead to the investigations which will provide the
diagnosis.

Physical signs.- Physical signs may be very scanty; in the early stages if the
abscess is peripheral, that is close to the chest-wall, there may only be a little
dullness with perhaps deficient air-entry and some fine rales in the surrounding
lung. If the abscess is deeply seated in the lung with normal lung overlying it,
physical signs will be completely absent. When the abscess is discharging
through a bronchus, the physical signs will vary according to the position of the
opening in relationship to the accumulated discharges. If the opening is above
the level of the fluid content, there may be cavernous or amphoric breathing and
whispered pectoriloquy and if the opening is below the level of the fluid, coarse
bubbling riles. At any time during the course of the disease, the physical signs

January' 1935 LUNG ABSCE S 35

copyright.
 on M

ay 23, 2023 by guest. P
rotected by

http://pm
j.bm

j.com
/

P
ostgrad M

ed J: first published as 10.1136/pgm
j.11.111.28 on 1 January 1935. D

ow
nloaded from

 

http://pmj.bmj.com/


may be those of consolidation, localized to the area of the abscess; to sum up,
the physical signs may be completely absent or any of those met with in chest
disease.

Blood examination will shew a polymorphonuclear leucocytosis.
X-rays are undoubtedly the most valuable aid to diagnosis and are often the

only means by which it can be made. The picture varies according to the stage
of the disease at which it is taken, that is whether before or after the abscess has
ruptured into a bronchus.

All cases should have antero-posterior and lateral radiograms taken in the
erect posture and in those at the apex it is valuable also to take oblique ones
as well to obviate the dense shadow of the pectoral girdle.

In those cases where the abscess has ruptured into a bronchus and thus per-
mitted the entry of air into the cavity, the abscess shews is a roughly circular clear
area with a surrounding zone of consolidation and a fluid level; it is often of
value to take a picture with the patient lying on the affected side as this shews an
alteration in the fluid level. (Fig. I, Plate III).

In cases before rupture into a bronchus, the shadow is roughly circular but
is uniformly opaque owing to the absence of air in the cavity; in some cases even
after rupture into a bronchus there is no evidence of a fluid level, this being due
to the valve-like action of granulations allowing only of escape of pus and preventing
air getting in.

If the abscess is complicated by an empyema, the diagnosis may be obscured
until the pus has been removed either by aspiration or operation, as the whole side
of the chest may merely show a more or less uniform opacity.

The injection of lipiodol into the bronchial tree serves to differentiate pulmonary
abscess from a bronchiectatic abscess by outlining the normal bronchi. The
lipiodol never enters an acute abscess owing to the granulations at the drainage
opening, but when the abscess has become chronic and granulations are not present,
it is quite possible to fill the cavity.

Needling the chest as a diagnostic procedure should never be undertaken when
there is the slightest suspicion that the condition is a pulmonary abscess. It is a
sound principle in thoracic surgery never to needle a chest until the chest has been
radiographed and a diagnosis has been made. Diagnostic needling should be con-
firmatory and not a preliminary step in making a diagnosis. The reason for
condemning exploratory puncture is that in any given case the chances are that
the lung may not be adherent to the chestwall and a needle introduced into a
pulmonary abscess across a free pleura most probably, though not inevitably, will
lead to infection of the pleural sac with dire results.

The diagnosis of pulmonary abscess rests mainly on the X-ray picture and on
the character of the sputum after the abscess is draining into a bronchus; it is,
however, important to remember that pulmonary neoplasms may get infected and
give rise to X-ray appearances, physical signs and sputum identical with an
abscess and in patients over 45, in whom there is no definite history, it is well
to keep the possibility of malignant disease in mind. The treatment probably will
be more or less the same but the prognosis is of course completely altered.
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Complications.
The complications of Pulmonary Abscess with or without operation are the

following.
Cerebral Abscess is the most dread of them all, as in the well established case

it is fatal in the large percentage of instances. The bulk of surgeons veto operation
even if the abscess is localizable, as the operation is inevitably fatal and a certain
small percentage of cases which have all the symptoms of a cerebral abscess will,
if left alone, settle down and survive. In some cases, however, there results a
recrudesce of symptoms even years after with fatal consequences. Brain
abscesses are the result of embolism from the thrombosed vessels in the abscess
wall, the clot of course being septic. They are often multiple, attacking both
sides of the brain; it is not uncommon to find postmortem two abscesses, one
large and a small one on the opposite side, the small one only having given rise to
symptoms during life. It is interesting to note also that sometimes the brain
abscess is chronic with thick walls in association with a more recent acute
encephalitis, an obvious flare of an old focus.

Empyema. This may occur spontaneously or as the result of treatment.
When it occurs spontaneously, it is generally of gradual onset and consequently
of limited extent, .it being rare to meet with a complete pyothorax in this
connection. The occurrence of a spontaneous empyema does definitely increase
the mortality but not anything like to the extent that the empyema which occurs
as the result of injudicious treatment does. The reason of the special seriousness
of the latter type is probably its rapid onset; the sudden flooding of a normal
pleural cavity with the pus from a ruptured abscess is identically the same as the
rupture of an appendix abscess into a free abdomen. In each case the subserous
lymphatics are in the optimum condition for the absorption of toxic products and
before the patient, who is already suffering from toxaemia, can put up any barrier
of resistance, the balance is turned against him. In those cases of gradual onset,
on the other hand, the pleural and sub-pleural tissues gradually formed a barrier of
granulation tissue and hence absorption is decreased and the organism as a whole
is capable of dealing with the new focus. It is this lack of appreciation between
the modes of onset of empyema complicating abscess which leads to conflicting
statements as to the prognostic significance of this complication.

Pulmonary Gangrene. This hardly is a complication of lung abscess, but
rather a more severe degree of the original disease. It is said by some to be due
to infection by the streptococcus putridus; it is of course fatal when extensive.

The opposite lung. During any part of the disease, there may be an
aspiration to the opposite side resulting in broncho-pneumonia which may lead to
a fatal termination.

Suppurative Pericarditis may terminate the case, usually in association with
empyema.

Hcemorrhage and lardaceous disease may complicate as in suppuration
elsewhere.

Treatment.
Treatment resolves itself under two headings, Medical and Surgical.
Tfiere is no shadow of doubt that certain pulmonary abscesses are cured

spontaneously; the abscess ruptures into a bronchus and is coughed up with an
apparent clinical and radiological restoration to normal. (Figs. I, 2 and 3,
Plate III.)
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General. In the early stages of the disease before the abscess has ruptured,
rest in bed with the usual medical treatment of a pyrexia is indicated. If the
cough is troublesome and non-productive, a sedative such as linctus heroin
should be given so as to give the patient rest. When, however, rupture into a
bronchus has occurred, all efforts should be directed to aid evacuation of the
abscess. This may be achieved by a stimulating expectorant, e.g., creosote by
mouth, on a mask, or in a creosote chamber. In view of the presence of
spirochaetes, salvarsan substitutes, intravenously or intramuscularly, may be
used, although their value is very problematical and any beneficial effect they may
have is probably due to the effect of arsenic as a tonic and not as a
spirochaticide.

Postural drainage is of definite value and should be practised as frequently
as.the patient's condition will allow; the optimum position for emptying the
cavity is usually found by the patient himself, although study of the radiograms
will sometimes indicate a position not already tried.

Bronchoscopy. The chief factors preventing free bronchial drainage
are the small size of the opening, and the presence of exuberant granulations at
its mouth, and to obviate these bronchoscopic aspiration may be instituted.

Bronchoscopy should be done under local anaesthesia, with preliminary
omnopon and scopolamine, the soft palate and posterior pharyngeal wall paint.ed
with I5 per cent. cocaine on swab applicators and the superior laryngeal nerves
anaesthetised by placing a swab with the same solution in each vallecula and held
there. If the patient is instructed to breathe quickly through the mouth, retching
is reduced to a minimum. IO mins. of 20 per cent. cocaine is now injected into
the trachea and by coughing the solution is distributed and the larynx and whole
bronchial tree anaesthetised. The patient should be instructed to spit after each
application in order to minimise the risk of cocainism.

When the bronchoscope is introduced, pus will be seen in the bronchi of the
affected side and this is aspirated. A powerful suction pump is necessary, the
flexible end of the aspirating tube being introduced, if possible, into the cavity.
Often, however, granulations obstruct the bronchus or the opening is too small,
when the granulations should be painted with I5-20 per cent. silver nitrate or the
opening dilated with dilators. Some writers advocate lavage of the cavity with
a variety of antiseptics, although this does not seem to enhance the value of the
procedure. Bronchoscopic aspiration is of value in those cases which can be
cured by bronchial drainage although their number is small, but in the large
majority it seldom leads to cure. The procedure, however, does definitely
decrease the toxaemia and increases the patient's sensation of well-being, the
sputum also tends to lose a great deal of its offensiveness and its quantity may
diminish.

Artificial Pneumothorax. In view of the value of artificial pneumothorax
in the closure of cavities in tuberculous disease, it was only natural that it should
be tried in pulmonary abscess. Some writers still advocate its use in this
connection and many successful cases are recorded; it is necessary, however, to
sound a note of warning as pneumothorax can be followed by very grave
consequences. Needless to say, pneumothorax is never instituted unless there is
free drainage into a bronchus and it is fairly universally accepted that peripheral
abscesses should not be subjected to a pneumothorax. The most dangerous
complication of this treatment is rupture into the pleural cavity and when it is
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considered that the disease is an acute inflammatory one, it is not surprising that
the majority are to a greater or lesser degree adherent to the chest wall. When
one also remembers the cedematous and friable condition of the surrounding lung,
it will be seen that the risk of rupture is by no means small and practical experience
confirms this, at least in dealing with the peripheral type of case. The result of
flooding a relatively normal pleura with the highly toxic contents of an abscess
has already been noted and this risk is the chief reason for the unpopularity of
this method of treatment.

It may be concluded that central or hilar abscess would be ideal for
pneumothorax, but even in these circumstances rupture is liable to occur. Added
to this risk is also the fact that even though rupture does not occur, the effect of
the pneumothorax may not be as happy as was anticipated, firstly, because
drainage may not be as free after treatment as it was before, and, secondly,
although drainage may be free, the cavity may not be collapsed. It is true that
Forlanini succeeded in closing a cavity after two years of refills, but at the present
time the risks of this method would hardly be justifiable.

Surgical Drainage. The bulk of pulmonary abscesses in the acute
stage call for surgical drainage. Every case should have a preliminary period of
medical treatment with postural drainage, and, if necessary, bronchoscopic
aspiration in the hope that recovery will result, but these methods should not be
persisted in for more than 6 weeks after bronchial drainage has been established.
Persistence beyond this point lays the patient open to chronicity of the abscess
and secondary bronchiectasis, both of which preclude of successful result by
external drainage. During the course of medical treatment, note should not
merely be kept of the clinical condition and quantity and character of the sputum,
but serial radiograms should be made and any indication that the disease is
stationary or progressive is a sign that active measures should be taken. In the
very acute cases, where toxaemia is so grave as to imperil life, surgical
intervention will be necessary even before the abscess has ruptured into the
bronchial tree.

Before undertaking surgical treatment it is essential that good lateral as well
as antero-posterior views be taken a day or two immediately prior to the operation
so that the present state of affairs can be estimated and the abscess accurately
localised. It is only by means of the A.P. and Lateral views that the latter can
be done. (Figs. 4 and 5, Plate IV.) Some people also have stereoscopic films
taken, but except in apical lesions, where they may be of value, they cannot sup-
plant the A.P. and Lateral views. In apical lesions, owing to the opacity of the
pectoral girdle, it is practically impossible to get a satisfactory lateral view, and
oblique and stereoscopic films will be of value.

Anaesthesia. Before discussing the question of anaesthesia, it is well
to review one or two of the problems involved. The patients as a rule are
suffering from a fair degree of toxaemia and any general anaesthetic used must
be of the least toxic order, e.g., nitrousoxide. The lung underlying is acutely
inflamed with the vessels in the cavity wall filled with septic emboli and this
infected tissue at some stage in the operation has to be traversed by a needle
which puts the infected area into communication with the airway system of the
lung either through puncture of sound lung or through the cavity itself; in other
words, a track is formed which communicates the site of the thrombosed vessels
with the intrapulmonary air pressure. Nitrousoxide is used as a general
anaesthetic usually, as this does not increase the already existing toxaemia and
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also allows of anaesthesia without abolishing the cough reflex, and so decreases
the risk of aspiration. But it presents certain difficulties. Even when there is no
positive pressure, there is always a certain amount of congestion and its value,
because the cough reflex is not abolished, is a disadvantage in that the cough is
also not controllable and the tendency between the two factors is to increase the
intrabronchial pressure so that during the needling a fragment of infected clot
may be forced into the general circulation and a cerebral abscess result; the
following illustrative case demonstrates the possibility.

G. K., aged 57 years, suffering from an abscess at right apex, following
S.M.R. Operation, two stages, both under gas and oxygen anaesthesia. First
operation, resection segments of 1st, 2nd and 3rd ribs, posteriorly, post-operative
period uneventful. Second operation, needling and opening of abscess which was
packed. The same day and the following, patient was unconscious, flaccid
paralysis left arm and leg and face. Next day, conscious but completely
mentally deranged. For 5-6 days following, mental condition clearer, periods of
complete lucidity, alternating with periods of derangement. At the end of the
4th day, movement in arm and leg returned but remained weak, in 10 days,
apparently complete recovery. Patient, however, still complained 5 months later,
that on turning sharply, he comes down heavily on left heel.

The question arises in the above case whether or not the embolism was a
gas embolism or not. It is more than probable, however, that some infected
material was carried along and thus the condition must be considered as a chronic
cerebral abscess.

Local anaesthesia is the anaesthetic of choice, as it fulfils the condition
nearest the ideal. The operation can be performed quite painlessly, the patient's
cough reflex is retained and the patient can give warning that he wishes to cough
so the risk of needling during an increase in the intrapulmonary pressure can be
to a great extent eliminated. Local anaesthesia with novocaine is also relatively
non-toxic.

The operation is most often performed in two stages. The first consists in
resecting ribs and introducing an extrapleural pack to induce adhesions and the
second carried out, 7 to IO days later, is the finding and opening of the abscess.

The abscess is localised as accurately as possible by the means at one's
command, both clinical and radiological, the latter being most valuable. The
patient is placed on the table in a position which is most comfortable for him and
which at the same time gives good access for the surgeon.

The incision is made vertically to allow of resection of lengths of 2 to 3 ribs
and is placed over the site of the abscess. The skin is infiltrated along the line of
the incision with I per cent. or I per cent. novocaine and then the muscular
layers down to the level of the ribs; anaesthesia will be sufficient to carry on
with the operation as soon as the infiltration has been done. The coverings of
the chest-wall are divided down to the ribs; it is advisable at this point to inject
the intercostals of the ribs to be resected, injecting 2 to 3 ccs. of novocaine under
the subcostal groove and at the upper border of each rib to be removed, and by
the time the bleeding points have been tied off, anaesthesia will be complete; it is
well to warn the patient before stripping the periosteum that he will hear a scraping
noise and also a crack when the rib is cut; the upper border of the rib should of
course be stripped from behind forwards and the lower border from before
backwards because of the direction of the external intercostals. About 2 to 3
inches of each rib is removed. After the ribs have been resected, the intercostal
bundles including the muscle and vessels are tied at the level of the cut ends of the
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ribs both in front and behind, and the intervening portion of the bundle is
removed; this leaves the pleura with the thin strips of periosteum fully exposed.

It is now time to assess whether the two layers of pleura are adherent or
not, and it is not out of place to stress here that if there is the slightest doubt
about it, it is absolutely essential to treat the case as though they were not. The
extra week's wait will rarely affect the course of the disease and the slightest risk
of needling or opening the abscess across a free pleura and producing an empyema
should be avoided at all costs. To reverse an old surgical aphorism, "when in
doubt, do not drain" sums up the position. When the pleura is undoubtedly
adherent, it will be found to be fibrous and hard, nearly stony hard, and this is
the only condition which permits proceeding; many cases will, of course, be
adherent, but experience has shown that even when one is certain that the lung
is adherent, the area of adhesion is irregular and a free pleura is opened in part
of the incision when it is least expected.

The great majority of cases need a two-stage operation, and after the
intercostal bundles have been resected, a swab soaked in iodine is laid over the
outer surface of the pleura; it is an advantage to incorporate a metal ring in the
swab as this will shew clearly in the subsequent radiograms whether localisation
has been accurate or not. The chest-wall is sewn up in layers over the swab,
preferably with a small tube for drainage. There is always a large effusion
around the swab in these cases, and it has been occasionally found that the
effusion has been so large as to change the relationship of the abscess to an
otherwise accurately localised rib section. Not all the effusion is drained off by
the tube and a certain amount of compression inevitably occurs, occasionally,
with very satisfactory results in small abscesses which have thereby been emptied
and cured by extra pleural packing only.

The extra pleural pack is left for 7 to IO days and by the end of this time,
adhesions are sufficiently firm to carry on with the second stage. In about
I per cent. or 2 per cent. of cases, however, the pleura may not be firmly adherent.
In one case, for example, after I2 days between the stages and with what
appeared to be a firmly adherent pleura, nearly half the area was found to be
non-adherent on incision; air-tight suture of pleura to lung was immediately
performed but the patient developed an empyema with gravely toxic symptoms,
although, fortunately, ultimate recovery resulted. Occasionally, in basal cases,
instead of a plastic adhesion of the layers, an effusion occurs generally of limited
extent. This demands repeated aspiration through an openly packed wound
until the lung becomes adherent.

The second stage involves needling of the lung and drainage. The patient
is given omnopon and scopolamine and is placed on the table in the same position
as for the previous stage; if care is taken the wound can be re-opened without
any anaesthetic, but, if necessary, infiltration of the muscular layers at a little
distance from the wound will produce perfect anaesthesia; the pleura is of course
anaesthetic, as the nerves were cut at the previous operation.

When the wound has been reopened, and swabbed clean, the lung is needled;
this should be the first time that a needle has been introduced into the chest. If
and when pus is aspirated, the needle is left in situ as a guide into the cavity;
sometimes merely gas is aspirated as the cavity may contain only a small quantity
of pus at the time of operation, the foul odour of the gas and perhaps a few flakes
of pus will be sufficient inditation that the cavity has been entered. On the day
of operation it is advisable to discourage the patient's cough and of course avoid

January, 1935 LUNG ABSCESS 41

copyright.
 on M

ay 23, 2023 by guest. P
rotected by

http://pm
j.bm

j.com
/

P
ostgrad M

ed J: first published as 10.1136/pgm
j.11.111.28 on 1 January 1935. D

ow
nloaded from

 

http://pmj.bmj.com/


POST-GRADUATE MEDICAL JOURNAL

postural drainage so that the cavity may be as full as possible. Before needling
the lung, it is well to warn the patient not to cough if he can possibly help it,
and that if he wishes to, he must give the operator due warning so that the
needle may be withdrawn before he coughs.

Diathermy, where possible, should be used instead of a knife as it tends to
seal the vessels beyond the area of thrombosis and so minimises the risk of
embolism. Also haemorrhage is much more easily controlled and it is also possible
by means of a loop end to remove portions of lung tissue with ease and little
haemorrhage.

The cavity is opened into along the needle, having previously coagulated the
surface with a button diathermy; when the cavity is open, portions of lung
substance and pleura are removed with the loop. In the peripheral abscess, it is
sometimes possible to remove the outer wall of the abscess and so saucerise the
cavity; with those more deeply placed it is wiser to be content with enlarging the
hole of entry so as to establish efficient drainage rather than attempt saucerisation
which would necessitate removal of a great deal of normal lung.

The contents of the abscess vary enormously from foul thin purulent fluid to
thick, solid, inspissated material, also generally very foul; in those cases which
have not already ruptured into a bronchus, it is not uncommon to find the
contents odourless, these cases having been apparently embolic in origin. The
contents of the abscess are gently removed and the cavity explored with the finger.
Great care must be exercised in doing this so as to avoid any risk of detaching
the adherent lung from the pleura and also to avoid disseminating emboli from
the abscess wall. The cavity is lightly but uniformly packed with roll gauze
impregnated with a mixture of vaseline and paraffin wax, taking care to remove
the excess of paraffin from the gauze before packing as the paraffin will be
squeezed out into the bronchi draining the cavity. The packing is carried on
until the whole wound is packed, the superficial part of the wound is more firmly
packed to keep it open, superficial dressings are now applied and the patient
returned to bed.

In cases which are done in one stage, apart from the risk of opening the free
pleura, there is only one practical consideration and that is the liability to get a
spreading cellulitis of the chest-wall, consequently the superficial part of the wound
should also be lightly packed to allow of adequate drainage. The danger of
cellulitis in the two-stage operation obviously is not so great as the tissues around
the wound have been closed off by the inflammation induced by the presence of
the swab; this inflammation, by the way, is of course sterile.

The wound is not touched except for removal of the outer dressings for
4 to 5 days and during this time the temperature remains raised and the patient
continues to bring up foul sputum. This should cause no concern. After 4 to 5
days, the gauze plugging is removed. An anaesthetic, gas and oxygen, will be
necessary for very nervous patients, and the wound redressed in a manner similar
to formerly; the plugging need only be changed every other day until all the sloughs
have separated, and then a daily inspection is carried out. A thoracoscope is
very valuable for examining deeply situated abscesses. After a varying period
of time, plugging becomes impracticable and a tube is inserted instead, the tube
being shortened and made smaller according to the exigencies of the case; in
all these cases, there are one or more bronchial fistula into the cavity and the
tube should not be discarded until these are closed. The discharge is at first very
offensive and at this time there seems to be some grounds for the administration
of arsenic intravenously as it certainly seems to cut the period of offensiveness
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short. However, in any case with adequate drainage the foul smell diminishes
and disappears and the final discharge which is already sweet becomes
mucopurulent and finally mucoid; on no account must irrigation of the cavity
be undertaken in view of the bronchial fistulae.

Healing takes place as in abscesses elsewhere, by fibrous tissue and it is the
pull of this tissue added to the cough and infection of the bronchi which is
responsible for the production of secondary bronchiectasis. It will be
appreciated that the ideal time for healing is when the walls of the abscess are
soft and come together easily. It is in the cases that are allowed to become
chronic that secondary bronchiectasis is most liable to occur, as in these there is
considerable fibrosis in the wall of the abscess before open drainage is established,
and of course the element of infection and cough has a longer time to have its
effect. In cases that are in what might be called the subacute stage, it is well
to allow of relaxation of the lung either by a generous rib resection or by a
supplementary diaphragmatic paralysis.

The average time taken for healing in these cases is from 2 to 4 months,
occasionally some take less and others considerably more, in those that take
longer there is usually a fair degree of chronicity associated with some degree of
secondary bronchiectasis. The complications after operation are the same as
those already discussed and the added one of bronchial fistula, this complication
in the absence of an associated bronchiectasis, if the cavity has been obliterated,
is amenable to treatment and closure can be achieved by one of the many
methods devised.

A certain number of cases are either not recognised or are not presented for
treatment until the abscess has been present for 9 months to a year and by this
time the condition is a thoroughly chronic one with thick walls and in some cases
with the cavity more or less completely epithelialised. It is hopeless to expect
that these cases will be cured by open drainage. Even when epithelialisation has
not commenced, the ultimate result will be non-closure of the cavity and a
secondary bronchiectasis and where epithelialisation has started, closure obviously
can never be achieved by simple drainage. The only treatment which will cope
with this type of case is lobectomy.

In the new growth of the lung which has become infected, the diagnosis,
although it may be suspected, is only made on exploration. These cases are
usually not amenable to radical treatment but drainage does get rid of their
toxaemia and makes them comfortable. The importance in the recognition of
these cases is the prognostic significance.

Conclusions.
The important points to be remembered in connection with this disease are :-

(I) That the onset is often insidious and physical signs may be scanty
or absent.

(2) The great importance of radiology in the diagnosis and management
of the case.

(3) That needling should never be undertaken until the diagnosis has
been established and only when it has been established without
doubt that the two layers of pleura are adherent and even then only as
an immediate preliminary to open drainage.

(f4) The importance of establishing open drainage as soon as the case
under conservative treatment has ceased to improve.
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