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over a period of five weeks. During his illness he
was cared for in his home by his daughter, a filial
duty highly commended by her husband.

' I left Spen Green yesterday and this time
have brought my Wife and Child along with me.
Etruria is now beginning to brighten up and look
like itself again, five long weeks of absence have
hung very heavy upon me, but her aid was much
wanted to nurse and comfort an Aged, and

worthy parent, and I was well pleased that she
was able to pay this debt of duty and affection to
him. He is now pretty well recover'd.'
When his only son died four years later, the

weak old man was grief-stricken, so Wedgwood
decided to fetch him to spend the remainder of his
days with them in their home at Etruria.
The problems of the ageing workman are more

appropriately considered elsewhere.

CLINICAL SECTION
CLINICO-PATHOLOGICAL CONFERENCE-No. 10 *

' Emphysema'

Case History (Dr. C. L. Cope)
The main theme of the case we are considering

today is that of primary lung failure. It concerns
a married man, aged 48, by recent occupation a
bus conductor, who was first admitted to Hammer-
smith Hospital on January I7, I949, complaining
of shortness of breath and attacks of unconscious-
ness. His history was that from I9I8 to I930 he
was a stoker in the Royal Navy and was quite fit,
playing football, boxing and indulging in other
strenuous activities. In 1937 he began to note
mild dyspnoea on effort but this was little more
than might have been due to his age. In I939
he rejoined the Royal Navy but now found stoking
difficult although he continued for a year. In
I943 he was discharged from the Service with
severe headaches which were attributed to hyper-
tension. In 194I he had an appendix abscess and
this recurred in 1946. In I944 he started his work
as a bus conductor, and in 1946 he noticed a gradual
increase in dyspnoea on exertion together with
periodic attacks of winter bronchitis. For the
last three or four months of I948 he used to arrive
home from work, after about a mile walk, blue and
dyspnoeic. He recovered from this after a short
rest. Four weeks before admission he had a mild
dyspepsia which cleared up on taking alkalis.
One week before admission he was compelled to
give up work because of dyspnoea. He consulted
another hospital where an X-ray of his lungs was
normal, and he was told that he was suffering from

* Held at the Postgraduate Medical School of London
(Hammersmith Hospital) on October 25, 1950. The
report was assembled by Dr. Bernard Lennox. The sec-
tions are by Mr. J. G. Griffin and the photomicrographs
by Mr. E. V. Willmott.

' nerves.' Four days before admission he began to
get attacks of cyanosis whilst at rest. This
cyanosis was deep and was not associated with
dyspnoea; it was of gradual onset over io to IS
min3. and ceased in a few seconds when he was
stimulated by shaking or walking him about.
These attacks were accompanied by drowsiness
and disorientation; they only occurred at rest or
when asleep. Between these attacks he was absent-
minded and his wife noticed that he frequently
dropped things held in his hand. He now com-
plained of mild precordial pain on exertion and
he was liable to fall asleep every few minutes: he
was seen to have frequent face and hand twitching
when asleep. There was no nocturnal dyspnoea
and at this time no wheezing of his chest.

Condition on First Admission. On admission on
January I7, I949, he was seen by the Casualty
Officer to become suddenly cyanosed, dazed but
not unconscious. His pulse became irregular but
in spite of the deep cyanosis respirations were quiet
and shallow. On arrival in the ward cyanosis was
only slight. His temperature'was 99, pnlse IOO,
respirations 24, easy but shallow; there was no
dyspnoea. He was rather drowsy and apathetic
and no history could be obtained from him.
Blood pressure was I50/90. Jugular venous
pressure was +8 cm. There was no clubbing of
the fingers and no oedema of ankles or sacrum.
His chest was rather fixed but not barrel-shaped;
it had an emphysematous percussion note. Fine
respiratory crepitations were heard at all areas, but
there were no inspiratory or expiratory rhonchi
and no indications of bronchial spasm. There were
a few coarser crepitations at both bases. Sputum
was scanty and mucoid. In the cardiovascular
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system the apex was 5 i in. from the midline but
cardiac dullness was obscured, rhythm was regular
with a tic-tac quality, there were no murmurs. In
the abdomen the liver was not enlarged and the
spleen not felt.

Special Investigations. Arterial oxygen satura-
tion was 74 per cent. Alkali reserve was 8o vols.
per cent. Blood urea 25 mgm. Wassermann re-
action was negative in blood and cerebrospinal
fluid. In the blood haemoglobin was I02 per cent.
and there were 17,000 white cells of which 73 per
cent. were polymorphs. The electrocardiogram
was typical of cor pulmonale, showing a P pul-
monale in leads 2 and 3. Vital capacity was 1,000
cc. An X-ray of the chest showed a moderately
enlarged heart, an emphysematous appearance of
the lungs and the markings of chronic bronchitis.
Saccharine circulation time was I3 secs.

Progress. He was treated with penicillin and
put in an oxygen tent, and at first needed sedatives.
On the following day he still showed gross central
cyanosis. His blood pressure was 80/40. He was
unable to answer questions but when made to take
six deep breaths his colour visibly improved and
he could not only answer simple questions but
actually volunteered that he knew that his con-
dition was always worse when he was quiet and at
rest. He slowly improved and by January 22 was
rational and no longer cyanosed in the tent. His
blood pressure had returned to I35/90. By
January 3I, a fortnight after admission, he could
remain outside the oxygen tent with only slight
cyanosis. Further investigations were made dur-
ing this convalescence. A cardiac catheterization
showed the cardiac output to be 6 1. a minute; the
right auricular pressure I cm. and the right
ventricular pressure I5 to I8 cm. (of water above
the sternal angle). No evidence was obtained of a
shunt. His pulmonary function was investigated
by Dr. W. A. Briscoe and showed a vital capacity
of 1,360 cc. and a residual air of 3735 (73 per
cent. of total lung capacity). No change in
respiration rate or depth was detected on breathing
5 per cent. CO2, but there was a slow but definite
response to oxygen lack.
He was discharged on February i8, reasonably

fit and mentally normal. Later he was given a
job in a lost property office and continued there
until September. In December he began de-
teriorating again; for the previous two months he
had been back working as a bus conductor. He
was, however, taken off this and put on cleaning,
which he did for about a fortnight. He began
once again to return home cyanosed, and on
January 27, 1950, came home from work in the
evening deeply blue and talking nonsense.

His second admission occurred on the following
day, January 28, 1950. He was stuporose on ad-

mission. Respirations 30, pulse I20, blood
pressure I50/94, jugular venous pressure +4 cm.
The lungs showed fine crepitations at apices and
bases with a poor air entry. Arterial oxygen
saturation was 7I per cent. and total white cells in
blood 7,500. Alkali reserve was 72 Vols. per cent.
His mental state fluctuated and he had several
confusional attacks in the ward. One such attack
was stopped by slapping his face and walking him
about, which promptly diminished the cyanosis
and revived full consciousness. He improved
steadily and finally had an arterial oxygen of 8i
per cent. He was discharged on February I8 com-
plaining of mild, continuous, dull headache. After
a fortnight's convalescence in the country he was
able to walk fairly well on the flat and, indeed,
took a job as a messenger which kept him on his
feet most of the day.

His third and final admission took place on
May I9, 1950. For the preceding two days he had
had purulent sputum and there had been rapid
increase in dyspnoea and headache. These head-
aches were found to be made worse by pressure
on the abdomen after a time lag of 20 to 40 secs.
He was very confused and very cyanosed on ad-
mission but the respiration rate was only io.
Jugular venous pressure was +i cm. and blood
pressure 150/I00. He was afebrile. His pulse was
IIQ. There was no oedema and no definite liver
enlargement. The sputum now contained pus
cells with streptococcal viridans and micrococci.
Blood urea was 37 mgm. per cent. and alkali reserve
was 85 vols. per cent. His condition deteriorated
progressively, drowsiness deepening into coma, and
he died on May 23 after a brief terminal pyrexia.
The clinical diagnosis was (i) severe pulmonary

emphysema, (2) recurrent bronchial infections
causing (3) cerebral anoxia from pulmonary failure.

Abridged Autopsy Findings (Dr. C. Lenore
Simpson)
A moderately nourished man showing gross

cyanosis.
Internally. Both pleural cavities were ob-

literated by dense adhesions. The trachea and
bronchi contained a little muco-pus. The walls of
the large bronchi were thickened, but apart from
a few surface bullae the lungs showed a negligible
amount of emphysema. Both lower lobes showed
some bronchopneumonia.
The pericardium showed a large number of

petechial haemorrhages. The heart was a little
enlarged, weighing 395 gm. The right side was
slightly dilated. The right ventricle was hyper-
trophied to io mm. thickness and the left to I7
mm. The coronary arteries showed a solitary
atheromatous plaque near the origin of the left
main artery.
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2st

FIG. i.-A typical lung field to show minimal em-
physema and a bronchiolar lesion ( x 2I H. & E.).

The other organs showed a little passive con-
gestion only. No abnormality could be found in
the brain.

Histology. The large bronchi showed very little
inflammatory change, but the muscle was hyper-
trophied and there was a thick layer of elastic
tissue beneach the mucosa (Fig. 2).. Control
sections of bronchi from healthy lungs and from
a case of carcinoma of bronchus showed very little
elastic tissue in this site. Throughout the lungs
the smallest bronchi and bronchioles showed
gross changes (Figs. 3 and 4). There was almost
complete destruction of the bronchiolar wall. The
submucosa was highly vascular and there was in-
filtration by lymphocytes, plasma cells and macro-
phages which spread into the peribronchial con-
nective tissue. In some cases the lumen appeared
filled by the cellular exudate, but this was partly
post-mortem change and it was clear that there
was not complete occlusion of any large number of
bronchioles during life though the bronchioles
must have functioned abnormally. Polymorphs
were infrequent, except in the bronchioles as-
sociated with areas of frank bronchopneumonia.

Sections (Fig. i) confirmed the absence of
emphysema, but there was an increase in the
reticulin of the alveolar walls in some areas. There
was old fibrosis of the lung for a depth of I5 mm.
under the thicken-d pleura.

FIG. 2.-Left main bronchus to show the increase in
submucosal elastic tissue, which appears black, and
the absence of inflammation (x 8o Verhoeff's
elastic stain).

Sections of the other organs confirmed the naked
eye appearances.
The pathological findings suggested a severe

chronic bronchiolitis as the basic lesion with a
terminal bronchopneumonia.
Discussion

DR. COPE: On all clinical counts and on all
clinical investigations except- possibly one, this
man would come undoubtedly into the category
of emphysema, and yet we are shown in the
pathology that there was no gross emphysema
visible. I would like to have seen the alveoli in
greater detail to see if there was focal emphysema.
I would have liked to have seen it under a lower
power, but perhaps we can go into that later. The
one exception to which we might have attended
is the fact that when he had a cardiac catheteriza-
ation his right ventricular pressure was i 5 to i 8
cm. above the sternal angle: This relatively slight
rise, I presume, means that there was no seriously
increased resistance through the pulmonary circuit,
and I imagine that would occur in severe em-
physema. That may be an anomaly and is a point
which may be commented on later. But there is no
doubt about the major issue, that in spite of the
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FIG. 3.-Small bronchus to show severe inflammatory
reaction in the wall and the peribronchial tissue,
with partial obstruction ( x 75 H. 6 E.).

absence of gross visible pathology at post-mortem
he had serious olbstruction to the interchange of
oxygen and CO,, and there is no doubt that a
major factor was the recurrent mild or severe
bronchiolar infection which he had. The fact
that he was able to recover extremely well between
the attacks is perhaps better explained on the
basis that there was a major infective element and
that alveolar destruction was a less important
factor than we realized at the time. Questions
which arise are-how his lung mixing data are to
be explained, and also the reasons for his curious
mental changes. We presumed at the time, and I
still believe, that his terminal cyanosis at rest was
due primarily to failure of the respiratory centre,
and that his mental deterioration was due either to
anoxia or retention of and poisoning by CO,, or to
a mixture of both those things. Perhaps Dr.
Briscoe would l!ike to take over from that point ?
DR. BRISCOE. The question is, what is em-

physema? There are tWo different ways of looking
at it, clinically and pathologically. Clinically, em-
physema is manifested by shortness of breath and
defective aeration of blood in the lungs. Patho-
logically, this is usually associated with breakdown
of alveolar walls without any cause other than
chronic bronchitis. But the same physiological
consequences may be present in other types of
chronic pulmonary disease. Cournand included
in his series (Medicine, 1949, 28, 201, case 8) a
drowsy man who showed no, or hardly any,
evidence of alveolar destruction post-mortem.
This shortness of breath has certain charac-

4

FIG. 4.-Wall of same bronchus showing granulation
tissue and levcocytic infiltration ( x 400 H. & E.).

teristics which are found in most of the cases in
Hammersmith. It usually follows some history
of bronchitis; it usually tends to get worse from
year to year, and it is often relieved by the ex-
pectoration of viscid sputum first thing in the
morning so that when they rise they are short of
breath and then later on they are much improved.
This man did not have wheezing, which is rather
unusual and might be due to the absence of disease
in medium-sized bronchi. Almost all of them
admit to shortness of breath which is very much
worse in foggy weather. With regard to his lung
sub-divisions, he showed the usual decrease in
vital capacity; 70 per cent. of his total lung volume
is residual air, which is that left in the lungs after
maximal expiration. He was a typical emphy-
sematous subject in that respect. His mixing
curve was grossly emphysematous and showed that
a very large volume of lung was poorly ventilated;
2 1. of lung seemed to be receiving less than a fifth
of its fair share of inspired air. Of six patients
with lungs equally severely affected, four have
since died of the disease; only the worst cases
have pulmonary mixing curves like this. What is
the cause of this uneven ventilation? Is it rigidity
of the lung or some parts of it, or is it obstruction
of bronchi or bronchioles, some having such a
small lumen that little air can get in? The path-
ology certainly suggests that bronchiolar obstruc-
tion was important in this case. Presumably the
poorly-ventilated parts of the lung were well
perfused with blood and this accounted for the
unsaturation of his artelial blood with oxygen.
There is no doubt that for a long period he

suffered from retention of CO2 in his blood.
Tests in life with the Roughton Scholander
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syringe showed this. CO2 retention is known to
have narcotic effects and probably played a part
in his headaches and drowsiness.
To sum up, this seems to be an unusual case

of pulmonary insufficiency but he showed a
ventilatory defect of ' emphysema' pattern with
retention of CO2 to a marked degree.

PROF. MCMICHAEL. There is no getting away
from the physiological studies. The man had
pulmonary anoxia and although the morbid histo-
logical studies of the alveoli did not reveal any
easy explanation, the findings in the physiological
studies are complete and mutually confirmatory.
One or two points were raised which 1 can answer.
His right ventricular pressure was not grossly
raised when he had his cardiac catheterization, but
this is usual when patients are not in a cyanotic

phase of the diasease. The pressure in the right
heart is only grossly raised in acute attacks. Post-
mortem right ventricular hypeitrophy is enough
evidence of pulmonary hypertension in this case.
The suggestion that he was in respiratory failure is
certainly correct because lack of oxygen depresses
the respiratory centre. Dr. Briscoe's findings can
also be explained, as he said, by bronchiolar ob-
struction; bronchiolitic attacks probably account
for the whole picture. His lungs were inflated in
the attacks, high residual air means the lungs were
blown up. I do not know whether you remember
the old definition of emphysema given by Floyer
of Lichfield (I698) which he called ' flatulent
asthma.' This might be said about this case very
well. I believe Dr. Cudkowicz has something to
say.
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FIG. 6.-Lateral view of left lung. Distribution of bronchial arteries is normal Calibre of vessels is very much reduced.

DR. CUDKOWICZ: This case shows some very
interesting pictures. In the course of some studies
on injection of the bronchial arteries (Fig. 5) it was
noticed that the normal pattern of the bronchial
arteries becomes markedly altered in emphysema.
They end in or just beyond the hilus and never
enter the lung beyond about - in. Now in this
case (Fig. 6) the calibre of the bronchial arteries
seems to follow the normal course to the peri-
phery, but their calibre is reduced to one-fifth.
That may or may not be an important point.

In this patient the arteries were constricted
outside the lung. Branches of the bronchial
arteries to the hilar lymph nodes showed a marked
degree of medial hyperplasia (Fig. 7). Bronchial
arteries within the lungs (Fig. 8) are also extremely

hyperplastic and fibrotic. These changes in the
bronchiolar arteries were also present in the vessels
of the pleura. If one wishes to speculate one
could say that in view of the distribution of the
arteries the peripheral bronchi would be the ones
to suffer most because the blood supply is most
reduced to them, and that, I think, has been
beautifully demonstrated by Dr. Simpson.
Whether the changes in the peripheral bronchi are
due to infection or not I cannot say, but 1 know
that in ordinary lung infections the bronchial
arteries instead of diminishing become markedly
increased in diameter.

PROF. DIBLE: This seems to me to be an extra-
ordinary and peculiar case. We see heaps of cases
of bronchitis and emphysema at these conferences,
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FIG. 7.-Hiler lymph node.

mostly fatal, and we have never seen a case with
this man's symptomatology. This symptomatology
is one of anoxic anoxia with a resistance to CO,
and that seems to suggest that the underlying
pathology is not the ordinary pathology of
bronchitis and emphysema, and I would challenge
the use of the term emphysema for it. There is no
evidence here of emphysema. There are no
changes in the lungs which one could call em-
physema, unless we are to rewrite the whole
pathology of emphysema and speak of ' emphysema
sine morbo alveolorum ' !
One other point. Was there really any history

of chronic bronchitis leading up to this man's
condition? I notice the notes say he was dyspnoeic
in 1937, but the first record of winter bronchitis is
in I946. Now was the bronchitis really in this
case the primary condition or was it symptomatic
of the condition which was going on in the lungs?

DR. SCADDING: There is really nothing very much
I can add. I would like to clear up one or two
points however. I think it was Cope who referred
to focal emphysema. This term is used in con-
nection with pneumoconiosis in miners. It was
introduced by Gough in South Wales and it refers
essentially to foci of emphysema in relation to
anthracotic nodules in the lungs, and is im-
mediately evident on inspection by the naked eye
of large sections of the lungs, so that there is no
question of it being the cause of hidden emphy-
sema in this case as suggested by Dr. Cope.

I agree with Professor Dible that we are going
to get into a verbal tangle if we move away from
the pathological definition of emphysema. I think
we need new words to describe the physiological

e;r;
FIG. 8.-Microphotograph of bronchial artery in fibrous

tunic of a left upper lobe bronchus. (i) Cartilage
fibrosed. (2) Considerable reduction in diameter
of lumen by medial hyperplasia and some intimal
pholiferation.

syndromes which are being recognized as being
present in ' emphysema' cases. If we do not
introduce new words and use them we shall be
continually arguing about the physiological and
anatomical concepts of the disease with very little
chance of clearing it up with our current termin-
ology.

I am veiy interested in the relation of the
bronchi to emphysema. I have had an idea for a
long time that changes in the bronchi might have
an important effect on the pathogenesis of em-
physema. It is known, of course, that bronchiolar
obstruction will give rise to an emphysematous
condition of the lungs. One has the acute em-
physema which occurs in asthmatic attacks and
returns to normal at the end of the attack-an
acute over-distension of alveoli with air-and one
is familiar with these repeated attacks of em-
physema leading to a more or less permanent
condition. Because of this recognized association
between bronchiolar obstruction and pulmonary
emphysema, a custom has arisen in certain
quarters of referring to all types of hypertrophic
emphysema as ' obstructive emphysema.' But it
is quite certain that not all cases can be accounted
for on this basis. I have long had the idea that
another cause mav lie in the bronchi, in the form
of rigidity of the more central bronchi: the changes
of hypertrophic emphysema may develop as a
compensatory phenomenon to this central rigidity.
Well, that has very little relation to this case, but
I mentioned it because it suggests another way in
which changes in the bronchi can be related to
emphysema.

DR. LENNOX: I should like to give a list of
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pathological conditions which can be found at
post-mortem if we are to diagnose emphysema, as
some people are inclined to do, in every case
showing chronic defective aeration of the blood in
the lungs. True emphysema, occasionally; chronic
bronchitis, and in that one must include both
bronchial obstruction and bronchial stiffening;
fibrosis and fibrotic forms of pneumonia of various
sorts; bronchiectasis; probably some kinds of
primary right heart failure; anastomoses between
the bronchial arteries and pulmonary arteries; de-
formities of the thoracic cage; secondary deposits
of chorion epithelioma (to take one striking ex-
ample of embolic obstruction) in the lungs; and
probably a lot of other things which I have
forgotten. 'Emphysema' in that sense is a
horrible rag-bag and 1 think we have just got to
recognize that.

PROF. MCMICHAEL: When the lungs are not
working properly from any cause, whether it be
congestion of the walls of the alveoli or from
fibrotic changes, you will get a deformity of the
ventilation pattern of the lungs which is rather like
that of emphysema. I think that sort of thing has
led to a little bit of confusion in trying to turn
these special physiological tests into diagnostic
labelling methods. It is like every other labora-
tory test. A raised blood urea does not necessarily
mean Bright's disease.
DR. SCADDING: Surely the answer to this is that

the probable function of the physiological studies
is to divide up the chronic pictures to which Dr.
Lennox referred into groups which can be defined
on physiological bases. In order to avoid further
confusion these clearly-defined physiological syn-
dromes must then be given names which will not
be confused with one or more pathological changes.
That is surely the logical way to sort this thing out
and I think the first thing to do is to provide our-
selves with reasonably convenient names that
emerge from the intensive physiological studies
which are now being done.

PROF. MCMICHAEL: Might we use some other
word such as ' pneumonosis ' for interference with
lung function?

DR. LENNOX: Dr. Cope suggested 'primary
lung failuie.' What about that?

DR. CROFTON: 1 feel that, coming back to the
case, the most extraordinary thing is the symp-
tomatology, which as Professor Dible has said is
quite exceptional. Are we absolutely certain that
there may not be a central neurological lesion
here? 1 have seen one girl who had a history very
similar to this over a much shorter time, and who
at night had periods of apnoea, and at post-
mortem nothing was found either in the lungs or
(1 must admit) in the C.N.S. There seems to me
to be some quite extraordinary difficulty here in
the respiratory centre quite apart from the really
relatively minor changes in the lungs. Dr.
Cudkowicz showed us most impressive changes in
the bronchial arteries. It is not many cases of
emphysema which give us an acceptable story of
cyanosis at rest and then are relatively fit when
they walk about. I think most people will agree
that this is quite exceptional.

DR. FRASER: Can I add a question to that? In
the first place, does anyone know how the walking
about could relieve the cyanosis and, secondly,
about this increased elastic tissue which was found
in the walls of the bronchi, has that ever been
found to cause emphysema? Was there any defect
in the elastic tissue in any other part of the lung?

DR. SIMPSON: I must apologize for not mention-
ing the brain originally. We had, as far as our
methods would allow, investigated the brain, and
we could not find any abnormality. As to the
elastic tissue in the bronchi, we do not know of any
work on it, and we could not find any at a moment's
notice. I think it may be just a result of chronic
coughing, as an increase in the elastic tissue re-
sults from chronic stress anywhere.

DR. HARRISON: I think it would be a pity if the
idea were to go round that there was any paucity
of lesions in this case. 1 spent the best part of an
afternoon looking at the lungs and I was struck
not by the paucity but by the severity of the
bronchiolar lesions; they were excessively severe
in an unusual size of bronchi. This is not a
chronic bronchitis of the big bronchi, this is a
lesion of the small bronchi of quite unusual
severity.

STUDENT: What would you call it?
DR. HARRISON: Chronic bronchiolitis if you like.

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.27.303.25 on 1 January 1951. D

ow
nloaded from

 

http://pmj.bmj.com/

