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Types of Emphysema

Pathologists are fond of arguments about lumping and splitt-
ing, and one current dispute concerns the two main types of
emphysema, the centrilobular and panlobular variants. An-
derson and Forakerl have recently claimed that these are
distinct diseases which affect different parts of individual lung
lobules; furthermore the lobules affected are differently dis-
tributed throughout the lung.2 On the other hand Mitchell
et al.3 argued that these are the only differences between the
two types and that no differences in onset, the nature and
duration of symptoms, the occurrence of bronchitis, physio-
logical abnormalities, mean age at death, smoking history, or
sex distribution could be found in the few cases which all
observers agreed were pure examples of one or other type.
In many cases the observers could not agree on typing and
often both types were present. These difficulties probably
contribute more to the varied incidence rates in different parts
of the world4 than do geographical or ethnic differences.

Observers tend to be obsessed by the two dimensional
appearances seen in tissue slices, though Pump5 has been
studying plastic corrosion casts of emphysematous acini.
Beautiful as these are, they do not correspond exactly with
three dimensional preparations in which the tissue is re-
tained,f and these discrepancies have still to be worked out.
Furthermore these submacroscopic appearances must be
preceded by damage to cellular or extracellular structures.

Concentrating on the centrilobular (centriacinar) lesions,
Heppleston and Leopold7 identified two mechanisms affect-
ing respiratory bronchioles. They associated their "focal"
type with exposure to coal or other dusts containing little
silica, when the respiratory bronchioles showed dilat-
ation with marked loss of smooth muscle. Duguid and
Lambert8 later thought that dust-laden macrophages
accumulated in the individual alveoli of the respiratory
bronchioles with subsequent fibrosis and distortion. In
the centrilobular, non-industrial type described by Hep-
pleston and Leopold7 the respiratory bronchioles supplying
the emphysematous areas invariably showed chronic in-
flammatory changes but no obstruction or obliteration.
This, they thought, made them rigid and led to overstretching
of the distal respiratory bronchioles. They also noted a form
of panlobular emphysema in which the centrilobular lesions
had extended to alveolar ducts and alveoli, but they had no
explanation for emphysema affecting the latter structures
alone. There was no chronic inflammation or obstruction.
Boren,6 however, described alveolar fenestrae (holes in the
alveolar walls more than 20 microns across) associated with
o BRITISH MEDICAL JOURNAL 1974. AU reproduction rights reserved

pigment and histiocytes, which he thought were due to direct
damage causing an inflammatory response rather than to
alveolar cell desquamation, loss of ground substance, damage
to elastic fibres, or vascular occlusion. Using electron micro-
scopy Martin and Boatman9 found capillary endothelial
damage with collagen deposition in the lumen; this they
suggested might cause ischaemic necrosis of the alveolar walls,
though the changes could be secondary to the emphysema. In
contrast Auerbach et al.'0 found that rupture of alveolar
septa, fibrosis and arteriolar thickening, and, in a separate
study,'1 emphysema (type not specified) correlated well with
cigarette smoking, and thus, indirectly with each other.
The association with smoking of both types of emphysema3

is one clue to causation. Secondly, ax-1 antitrypsin deficiency
is associated with emphysema12 13 in the lower zones said to be
panacinar in type,4 15 though few cases have been examined
morphologically. Thirdly, emphysema may be associated with
the chronic inhalation of cadmium fumes, though again the
evidence for this is not conclusive.'6 At present the most likely
common denominator in these clues is the pulmonary alveolar
macrophage.
Human neutrophil leucocytes and human alveolar macro-

phages both contain proteolytic enzymes which can produce
an emphysema-like lesion (centrilobular) if given as: an endo-
tracheal aerosol to dogs'7 or mice.'8 Cohen'9 has not only
confirmed that human alveolar macrophages contain a pro-
tease which is inhibited by cx-i antitrypsin, but that cx-i
antitrypsin is normally present within the macrophages and
in one patient in whom the serum antitrypsin level was low
the amount in the macrophages was also reduced.

Macrophages are both actively respiring and also more num-
erous in smokers.20 Their glucose utilization is three times
as great and they contain more Golgi and endoplasmic re-
ticulum than the macrophages obtained from non-smokers.
Oestrogens are known to stabilize the lysosomal membranes
and prevent the release of proteases, and indeed oestrogen
therapy prevents the development of papain-induced em-
physema in hamsters.2' This may account for the lower
incidence of emphysema in women. Another study22 of
material obtained by bronchial lavage suggests that smokers
may secrete less surfactant, which might be a contributory
factor in emphysema of either type, though emphysema
produced experimentally with cigarette smoke more
resembles the panacinar form.23 24
Cadmium is present in minute quantities in cigarette smoke

and has an effect on pulmonary macrophages (from sheep
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at any rate25). It inhibits membrane bound ATP-ase at a
much lower concentration than other divalent ions such as
lead and mercury, and it may also labilize the lysosomes.
A 0.1% aerosol of cadmium chloride can produce a centri-
lobular emphysema-like lesion in rats.26
The time scale of human emphysema makes it likely that

the lesions result from repeated doses of inhaled pollutants,
particularly those in cigarette smoke. One or more of these
may activate the disease process in the centriacinar regions in
the upper zones, while others, penetrating more deeply and
widely, may cause lesions in the alveolar ducts and alveoli.

It seems probable, then, that the initial damage to the
respiratory bronchioles in centriacinar emphysema is dif-
ferent from that to the alveolar duct region in the panacinar
type. Nevertheless these lesions could be caused by the same
pollutant acting at different sites, or by different pollutants,
perhaps in the same tobacco smoke. Which of these possi-
bilities would constitute two diseases is academic in the face
of our continuing inability to recognize emphysema in life
at all until it is far advanced, or actively to halt or reverse it.
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"Keep Your Cool"
Crisis is an overworked headline word today. Nevertheless,
doctors in all branches of practice will agree that it is an
accurate diagnosis of the political and financial health of the
N.H.S. With the foundations ofthe Service seemingly crumb-
ling and their own professional status and financial security
under assault doctors are understandably asking "What should
I do ?"
A simple question perhaps, but one that invites a host of

conflicting replies. Some will advocate resignation from the
N.H.S. Others will see sanctions against-the administration as
the answer. More moderate opinion may support a joint call
by all the health professions for an independent inquiry. Yet

others will demand that the Government should restrict
services to what the country can afford. There will be calls to
"sack the Review Body." Inevitably doctors will be asked to
resign from the B.M.A., and militants will want pressure
groups expanded and rejuvenated. Siren voices will be heard
extolling the attractions of North America, Australia, or
Europe. Finally there will be measured tones pointing out that
the doctors' dilemma is but a reflection of the nation's econ-
omic crisis and that they should carry on with their work and
leave the problems to the politicians. In fact, the responses
will be as confusing as the crisis itself. Recent meetings at
B.M.A. House as well as correspondence and articles in the
journals have shown just how unhappy the profession is at this
difficult time. But while the criticisms of the N.H.S. are con-
sistent-shortage of staff, too many poor buildings, low morale,
administrative bumbling, political ineptitude, no money-
there is much less certainty about solutions.

Nevertheless, one thing is certain in the present situation:
major changes can come only if the public can be persuaded
that its Health Service is really in danger. Dr. E. B. Lewis
made a telling point in the recent Council meeting (Supple-
ment, p. 112) by saying that most people were still content with
the N.H.S.-a situation, he rightly forecast, which the poli-
ticians will exploit to the utmost. The reason for the public's
satisfaction is that doctors, nurses, and other health workers
still put the patient first and thus largely protect him from the
shortcomings of the service. Successive governments have
persistently traded on this professional restraint. The extent
of this abuse is only now coming into the open with the
eruption among nurses and technicians driven to the end of
their tether.
Have the health professions been at fault in letting things

slide so far ? The answer is a reluctant yes. It has been clear
for several years that many parts of the Service were suffering
falling standards and that no amount of juggling with statistics
showing rising numbers of staff, more new hospitals and health
centres, and larger sums of money for health could hide the
weaknesses from those working in the N.H.S. A full exposure
of them by Health Service staffs in combination could have
caught the public's attention and obliged politicians to re-
appraise the functions, structure, and financing of the Service.

Admittedly a workforce of 800,000 or so wit4,. widely
ranging skills would have found it hard to adopt a concerted
approach on the ills of the N.H.S. In the event the continuing
deterioration, aggravated by last December's budget guts, has
prompted the B.M.A. Council to consider such a move: to
invite its dental and nursing counterparts to explore the
feasibility of a common approach to Government on the
general problems ofthe Health Service's inadequate resources.
Even this initiative will take time, however, and in the mean-
time many in the profession will call for action. The first
priority is that each individual should examine his own feelings
and determine just what action he is prepared to sanction and
to take himself.

Frustration over pay, expenses, and working conditions
among doctors-especially consultants-is now near flash
point. Some consultants, driven to taking some action, have
decided to switch their allegiances from the B.M.A., which
they believe is in some way responsible for the present sorry
state of the N.H.S.-though they may be unaware that
some experienced M.P.s have publicly acknowledged the
B.M.A.'s negotiating powers.1 2 Evidence is appearing, too, of
friction between senior and junior hospital staff-again a
symptom of the N.H.S.'s shortcomings. But neither of these
developments will really advance the cause of hospital doctors.
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