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CLINICO-PATHOLOGICAL CONFERENCE-No. 23

Fibrocystic disease of the pancreas in adolescence

Clinical History (Dr. J. G. Scadding)
The patient whose case we are to discuss today

was born on February 2I, 1934. He was first
admitted to the medical wards of Hammersmith
Hospital on July 2, I949, at the age of 15. He
had apparently been normal in infancy. At the
age of 3, he started to have ' bronchitis,' lasting
three to four days, several times each winter. He
had always been ' pigeon-chested.' At the age of
9 he was in hospital for dental abscess; the liver
was noted to be somewhat enlarged then. He was
said to have grown normally until the age of
I 1, when he had jaundice with pale stools. Since
then the stools had been pale and offensive, but not
unduly frequent; and growth was retarded.
Cough and expectoration also were more persistent.
At the age of 14 he was noticed by the school nurse
to have clubbed fingers. He obtained employ-
ment as a page boy in a club on leaving school.
In March 1949, he had a more severe attack of
bronchitis, with persistent expectoration, which
continued through the summer, some dyspnoea
and wheezing. It was because of persistence of
these symptoms that he was admitted. His
parents were both well. His only sib was a
brother who died of bronchopneumonia, aged 22-
On examination, he looked about io years old.

His height was I32 cm. (4 ft. 4 in.), and weight
23.6 kg. (52 lb.). Secondary sex characteristics
were not developed. He was cyanosed and easily
dyspnoeic. There was gross clubbing of the
fingers. The pulse-rate was Ioo to I io per
minute, and the temperature irregularly raised to
37.40C. (99.40F.) in the evening.
The chest was deformed with prominent

sternum; there were many coarse rales and
occasional rhonchi throughout the lungs.
The heart showed no clinical evidence of

abnormality. The pressure in the jugular veins
rose to 6 cm. above the sternal angle in expiration
only.
The liver was palpable, firm, not tender, four

fingers' breadths below the costal margin; the
spleen was not palpable.
Held at the Postgraduate Medical School (Hammer-

smith Hospital) on March 3, I954. The report was
assembled by Dr. Bernard Lennox. The sections were
prepared under the direction of Mr. J. Griffin and the
photomicrographs by Mr. C. A. P. Grahame.

....

FIG. I.-Radiograph of chest, July 12, 1949.

Investigations performed during this admission
included:

Blood: Hb, I4.8 g./ioo ml.; leucocytes, I6,ooo/
cu.mm.; polymorph neutrophils, 75 per
cent.; bilirubin, I.I mg./ioo ml.

Plasma proteins: Total, 7.7 g.; albumen 3.I g.,
globulin 4.6 g./Ioo ml.

Serum calcium: I i.i mg./Ioo ml.
Serum phosphorus: 4.7 mg./Ioo ml.
Thymol turbidity: 2.5 units; colloidal gold o.
E.S.R.: 72 mm. in one hour (Westergren).
X-ray of chest: Diffuse irregular mottling in

upper two-thirds of both lungs; enlarged
hilar shadows (Fig. I).

Mantoux test: Negative to I:Ioo O.T.
Sputum: Mixed flora of commensal organisms.
Duodenal juice: Produced only very slight

digestion of test solution of serum albumen.
Glucose and insulin tolerance tests: Normal.
Stools: Pale, bulky, soft, offensive, one daily.
Average fat content, 34 per cent. dry weight,

Fat absorption test: Over four-day period on
50 g. intake, faecal fat averaged 27 per cent.
of ingested fat (i.e. 73 per cent. absorption).
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FIG. 2.-Radiograph of elbow, July 2I, 1949, showing
absence of ossification centres for trochlea and
external epicondyle of humerus.

Bone age: Ossification centres for trochlea and
for external epicondyle of humerus absent
(Fig. 2).

Treatment consisted of penicillin by injection,
and by inhalation of nebulised solution, and diet
increased by stages until he was receiving daily fat
8o g., protein I50 g., and free carbohydrate with
added calcium caseinate and vitamin A. He im-
proved, gaining 6 lb. in weight, and the stools
became darker, less bulky, and more formed.
He was discharged on August 22, 1949, to a
convalescent home.*
He returned to his old job as a page boy, and

was seen at intervals in O.P. until July 950o. At
this time he was much improved, weight 30.5 kg.
(4 st. ii lb.), height I38.5 cm. (4 ft. 6- in.), cough
slight, and sputum scanty. the physical signs
were unchanged. He felt so well, and disliked
attending hospital so much, that he was not seen
again until March 9, 1953 (Fig. 3). In the mean-
time he had had several jobs-mainly clerical,
though in the last three months of 195o he had
been a stable boy at Epsom. He had remained
well, though not growing, until December 1952,
when in the bad fog which occurred in London
at that time he had had tightness in the chest and
dyspnoea, and later started to cough up thick dirty
sputum. He obtained some relief of the dyspnoea

*The patient was shown at the Clinical Section of the
Royal Society of Medicine on October I4, I949, and his
case was briefly reported at this time in Proc. roy. Soc,
Med., 4:, 87.

FIG. 3.-Radiograph of chest, June io, 1953.

from ephedrine. He improved during the sum-
mer, but early in October 1953, developed
increased cough, sputum, wheezing and dyspnoea,
and felt feverish.
These symptoms led to his second admission

on October 13, I953. On examination he was
undersized, weight 32.3 kg. (7I lb.); he looked
about I2 years old. The arms and legs were
wasted, the abdomen prominent, and there was
slight sacral oedema. He was cyanosed and
dyspnoeic, with a respiration rate of 32 per
minute. The jugular-venous pressure was I cm.
above the sternal angle. There was gross drum-
stick clubbing of the fingers and toes. A purpuric
rash was present on feet and legs, but disappeared
after a few days in bed. In the chest, the sternum
was prominent, and the lower ribs indrawn
laterally on inspiration; respiratory movement
was very poor. There were many coarse rales all
over both lungs, more on the right side. The
heart-rate was I2 per minute and regular. The
apex-beat was 6.3 cm. (24 in.) from the midline
in the fourth intercostal space. The heart sounds
were obscured by respiratory noises, but ap-
parently normal. The abdomen was distended
and hyper-resonant; there was no ascites. The
liver was enlarged four fingers' breadths below the
costal margin, firm, not tender. The stools were
pale, bulky, one or two daily, and not offensive.

Investigations included:
Sputum: Purulent, volume 30-90 ml. daily.

Culture first showed Str. pneumoniae, then
HI. influenzae, then coagulase-positive Staph,
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FIG. 4.-Radiograph of chest, October 15, 1953.
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FIG. 5.-Radiograph of chest, November ii, 1953.

pyogenes, then the latter two organisms to-
gether, with commensals.

X-ray of chest on admission (Fig. 4): Partly
confluent mottling in upper two-thirds of both
lungs. Later (Nov. i i) these cleared, presum-
ably as a result of antibacterial treatment,
leaving the previous more reticular pattern,
suggesting multiple small cysts (Fig. 5).

i,C.G.: October 20, 1953. Tall P waves in

leads II and VI, R.S.R. pattern in lead V4R
and Vi suggesting right ventricular hyper-
trophy; November i --the same, with added
digitalis effects.

Blood: Hb, 12.8 g.; Erythrocytes 4.4 million/
cu.mm.; Leucocytes, I7,ooo/cu.mm.

Plasma proteins: Total, 8.2; albumen 2.7,
globulin 5.5 g./Ioo ml.

Serum: Bilirubin, 0.3 mg./ioo ml.; phos-
phatase, 39.3 K.A. units; thymol turbidity,
4 units; calcium, 9.2 mg./Ioo ml.; phos-
phorus, 2.9 mg./Ioo ml.

Treatment consisted of various antibiotics for
broncho-pulmonary infection, mersalyl, digitalis,
oxygen and salt restriction. Ascites was noticed
on November 2. There was persistent pulmonary
insufficiency with cyanosis (relieved by oxygen)
and CO2 retention (plasma bicarbonate October
27, 36-4 m.eqv./litre-8I.5 vols. per cent.).
The patient was very sensitive to atmospheric
conditions, even mildly foggy weather causing
great increase in dyspnoea. His condition deteri-
orated rapidly from about November 21, the
jugular-venous pressure rising to the angles of the
jaw. He died on November 29, aged I9 years and
9 months.
The clinical diagnosis was: Fibrocystic disease

of the pancreas with widespread cystic bron-
chiectasis, right heart failure, cirrhosis of the liver,
retarded development.
Pathology (Dr. Jean Duncan Taylor)

Postmortem examination performed 30 hours
after death. Dissection was limited to the abdo-
men and thorax.

General Internal. The peritoneal sac contained
200 ml. of clear straw-coloured fluid, the left
pleural sac io ml., the right pleural sac Ioo ml.
and the pericardial sac 40 ml. of similar fluid.

Alimentary System. The pancreas (Fig. 6).
This was a very fatty organ with much loss of
parenchymal tissue, the surviving tissue appeared
fibrous. Macroscopically, the tongue, oesophagus
and stomach appeared healthy. The second and
third parts of the duodenum contained bile-stained
mucus. The jejunum and ileum were filled with
pale relatively mucoid faeces. The sigmoid colon
showed the presence of three small diverticula.
The sigmoid colon and rectal contents were purely
mucoid. The liver (1,240 gm.) (Fig. 7) was
nodular and firm. The cut surface showed a
cirrhotic pattern with fibrous trabeculation which
in some parts was bile-stained. The hepatic veins
were moderately distended. The gall bladder and
bile ducts showed no changes. The submaxillary
salivary gland appeared healthy.

Respiratory System. The trachea and main
bronchi were congested and filled with thick
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FIG. 6.-Pancreas, showing fatty replacement and
fibrosis.
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FIG. 7.-Slice of liver. Nodular capsular surface and
cirrhotic pattern cut surface.

tenacious mucus. Both lungs were bulky (right
530 gm. and left 510 gm.). Fibrinous adhesions
were present on their pleural surfaces. There was
bilateral saccular bronchiectasis predominantly in
the upper lobes. This change extended to
involve the smaller bronchial divisions (Fig. 8).
A few small abscess cavities were present towards
the periphery of both upper lobes.

Cardiovascular System. The heart (230 gm.)
was 70 gm. over weight for a patient of this size.
There was definite right-sided hypertrophy.

Genital System, The testes were descended,

::: :::: ..:
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FIG. 8.-Left lung. Bronchietasis and bronchiolectasis

and small abscesses at periphery of lung.
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FIG. 9.-Pancreas. H. & E. x go. Normal islets of
Langerhans. Surviving exocrine secretory tissue
shows peri-acinar fibrosis.

but small, measuring I cm. across. The prostate
similarly was small.
Lymph nodes. There was generalized lymph

node enlargement involving the cervical, pul-
monary hilar, subcarinal, mesenteric, lumbar
para-aortic, and hepatic hilar groups. All the
lymph nodes were soft and non-matted. The
abdominal nodes were golden-brown in colour.
The spleen, vertebral bone marrow, kidneys,

urinary tract, thyroid and parathyroid glands
appeared healthy.

Histology. The pancreas showed distinct
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FIG. Io.-Duodenum, Brunner's glands. Periodic acid
Schiff x 90. Shows distension alternating with
atrophic changes of the gland acini.
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FIG. II.--Liver. H. & E. x I2. Shows area of portal
cirrhosis and a relatively large tract of normal liver
pattern.

atrophy of most of its exocrine secretory acini
-and survival of the islets of Langerhans. In
many areas, only the latter glands survived (Fig. 9).
There was a marked fibrous reaction breaking the
pancreatic parenchyma into nodules. The duct
walls were thickened and fibrous. Their lumina
were filled with granular PAS negative secretion.

Salivary glands. The change of atrophy of
parenchyma and blockage of ducts was most
parked in the anterior sublingual gland 'The
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FIG. 12.-Liver. H. & E. x 520. Cirrhotic area
showing bile duct plugged with granular eosino-
philic material.

mandibular gland showed no changes. Minimal
changes consisting of flattening of the duct
epithelium and their lumina filled with PAS positive
secretion were seen in the mucus secreting glands
of the tongue and oesophagus. In Brunner's
glands the changes were more marked. There
was an increase in the fibrous tissue surrounding
the glands and relative flattening of the acinar
secretory epithelium (Fig. o). Elsewhere in the
alimentary tract the changes were minimal.
The liver showed the picture of portal cirrhosis

(Fig. i i), but there were relatively large areas of
liver tissue where the normal lobular pattern was
retained. This was rather more than is usually
seen in an ordinary portal cirrhosis. In the
cirrhotic areas regeneration nodules were seen. In
these cirrhotic parts, which were diffuse through-
out the liver substance, bile duct hyperplasia was
marked. Here a few normal bile ducts could be
seen but most of the ' proliferated ' bile ducts were
filled with granular eosinophilic material (Fig. I2).
This change was associated with a marked
inflammatory cell infiltration with lymphocytes
and polymorphonuclear cells surrounding the bile
ducts and a few were also seen within the lumina.
Small masses of granular PAS positive material
were observed free in the cirrhotic areas but only
a few ducts contained PAS positive material.
There was a marked diffuse fatty infiltration of the
whole liver parenchyma. No pigment was present
in the cirrhotic areas. Scanty bile thrombi were
observed. However, these were insufficient to
lead to a suspicion of biliary obstruction. The
spleen was normal and did not show changes
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FIG. 13.-Left main bronchus. H. & E. x 90. Shows normal mucus-secreting gland acini but duct
is plugged with mucus and there is an associated periglandular inflammatory cell infiltration.
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FIG. I4.-Left upper lobe bronchus. Periodic acid Schiff x 43. Atrophic changes of a group
of bronchial glands (left side of photograph), contrasting with normal glands (right side
of photograph).

suggestive of portal hypertension. The gall
bladder apart from a few submucous cysts was
normal.

Lungs and bronchi. Practically all the ducts of
the bronchial glands were plugged with mucus.
The glands themselves however appeared normal
or showed only slight peri-acinar fibrosis associ-
ated with chronic inflammatory cell infiltration
(Fig. I3). In a few areas it was possible to pick
out focal groups of mucus secreting glands where

the acini tended to be relatively atrophic (Fig. 14).
The lining mucosa of many of the bronchi showed
squamous metaplasia (Fig. I5). All the bronchi
and bronchioles showed the changes of saccular
bronchiectasis and bronchiolectasis. In the lung
parenchyma there was patchy emphysema with
oedema and many alveoli were filled with 'heart
failure' macrophage cells. Small abscess cavities
were noted embedded in areas of lung where
fibrosis had occurred.
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FIG. 15.-Left upper lobe bronchus. H. & E. x 90.
Squamous metaplasia of bronchial mucosa.

The sternum showed evidence of osteoporosis,
and in the cortex there were lines of arrested bone
deposition. The marrow was normal. The testis
and prostate were both small. The former
resembled a prepubertal organ but with associated
thickened hyaline tubal walls. The prostatic
acini and ducts were filled with PAS positive
mucin.
The lymph nodes showed reactive hyperplasia

and the sinuses were filled with macrophages
containing Sudan III and IV positive material.
There was much golden-brown pigment which
failed to give positive reactions when tested for
haemosiderin, haemoglobin, melanin and bile.
As the histochemistry of the latter pigment is very
unsatisfactory, it is thought that in spite of
negative reactions the pigment may well have
been bile.

Summary of Lesions
I. Mucoviscidosis of alimentary and respiratory

tracts and prostate.
2. Bronchiectasis and cor pulmonale.
3. Pancreatic atrophy of the fibrocystic type.
4. Portal cirrhosis, slightly irregular in distribu-

tion, associated with marked bile duct proliferation.
5. Osteoporosis.
6. Stunted sexual development.
7. Generalised lymph node enlargement.

Discussion
Dr. Scadding: Well, this condition of course is

one which we see relatively rarely in the adult
wards of a hospital, because most of the patients
who suffer from it die before they reach puberty.
I have under my care now another boy, aged
somewhere between I4 and I5, who is very
similar to this case and who is at the moment alive
and carrying on, though with severe respiratory
infection. But, as I say, it is not a thing we see
very often in adult wards, and so we are fortunate

today to have with us Dr. Norman, who will talk
about the clinical aspect from the point of view of
the paediatricians. We are also glad to welcome
Dr. Bodian who has been responsible for a most
valuable monograph on this subject and who will
give us a comment on the pathological side.

Perhaps Dr. Norman would like to comment
first on the clinical aspects of this case.

Dr. Norman: First of all let me say I am very
grateful to Dr. Scadding and Dr. Fletcher for
having given me the opportunity of seeing this
boy when he was alive. This is the oldest case I
have seen; the next oldest was a boy who died
just before his sixteenth birthday, and at present
there is a girl in Great Ormond Street who is
nearly 14 and who looks as though she is going
the same way.
As far as this boy is concerned the history after

the age of I2 seems pretty characteristic; and I am
afraid that even with modern antibiotics the
prognosis as regards those children who have
severe chest involvement isn't going to be much
better than this. It seems to be just about the
same whether they are energetically treated or not
-I am not sure of this, but I am afraid it is true.
In younger children without severe chest involve-
ment, I think the prognosis is considerably better
-they do live longer nowadays than they did.
With this boy the odd and unusual thing is that
there seems to have been no history of abnormality
until he was about I2 years old, though there are
some pointers which suggest that this isn't entirely
accurate. He began having bronchitis at the age
of 3--many children.do, but he continued to suffer
every winter, and he was always pigeon-chested,
so possibly the history really did extend from the
age of 2 or 3. In the children we see, there is
almost always some sort of history of abnormal
stools or respiratory symptoms from the very
first weeks or months. There are occasional
children in whom symptoms referable to one or
other system do not appear until they are 3 to 4
years or even 7 to 8 years old. There are
occasional ones who have respiratory symptoms
and normal bowels-or at least no obvious steator-
rhoea-until they are several years old, but on the
whole the symptoms start early if you look for
them.
The other odd thing is that the gross symptoms

started after the attack of jaundice. We have
now seen one or other of most conditions from
acute appendicitis and intussusception to polio-
myelitis in children with fibrocystic disease, so I
think we may dismiss the jaundice as purely
coincidental. I think those are the main points
in this case I would like to bring out.

Dr. Scadding: Of course, there is the point that
the liver was noted to be enlarged at the age of 9
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and I take it we must assume that this was a
manifestation of the disease at that age.

Dr. Norman: I think so.
Dr. Scadding: We would be very grateful if

Dr. Bodian would comment from the pathology
side-especially if he would perhaps tie up the
loose ends with regard to the significance of the
changes which Dr. Taylor has shown us in relation
to the abnormal mucus secretion.

Dr. Bodian: I would like to thank Dr. Scadding,
Professor Dible and Dr. Lennox for their kind
invitation to come here and see this interesting
case. It was very ably presented by Dr. Taylor,
and I was very interested to see the extreme
changes which she has shown us today. This
certainly is the oldest case that I have seen come to
autopsy. She has brought out what are, perhaps,
speaking philosophically, the basic changes of this
disease very nicely. It seems to us that those
changes are what we have described perhaps
rather vaugely under the term' mucosis.' Where-
ever mucous glands occur in the body they tend to
be abnormal in this condition-not uniformly so
(and she has shown this too) but focally. If you
think for a moment, the mucous glands are found
mainly in two systems of the body, namely, the
alimentary system and the respiratory system.
Outside these two systems they occur only in two
relatively unimportant situations-and she has
shown us one of these, namely, the prostate.
And the clinical and pathological changes are
almost entirely confined to these systems. The
distension of the mucous glands, and the presence
of excessive quantities of abnormally viscid mucus
(the chemical constitution of which we are not very
clear about)-these alone are in themselves
asymptomatic. But gradually this distension and
retention of mucus leads to sequelae, to complica-
tions and it is these complications which we think
cause the clinical symptoms and the major patho-
logical changes, as Dr. Taylor has shown very
nicely. She has drawn attention to the fact that
she has seen changes in the salivary glands but
these are minimal, as they usually are-there
are hardly ever symptoms related to these changes
in the salivary glands. By contrast, the changes
in the pancreas, a rather similar gland, are very
marked. We feel that the cause is this: there is
first a gradual retention of secretion in the pan-
creas, and then enzymes, notably trypsin, are
liberated, then these enzymes attack and destroy
cells which produce them, and produce a sort of
chronic pancreatitis, resulting in fibrosis and
inflammatory cell infiltration.
Another situation in which these changes are

very commonly found is the liver. This case
indeed has the grossest hepatic lesion which I
have ever seen. I would like to draw your

attention to the fact that quite a considerable
number of new-born infants who present with
meconium ileus (which is a neonatal form of
intestinal obstruction associated with fibrocystic
disease) already show changes in the liver. In
them it appears in its original form, that is to say,
there is distension of the smaller bile ducts with
abnormal mucus secretion and then gradual
atrophy of adjacent liver cells and increase of
fibrous tissue. Again the change is strictly
focal and Dr. Taylor brought that out well. She
showed you two adjacent areas, one with a fairly
normal liver lobule and another with a very
marked change which I have designated, for want
of a better term, focal biliary fibrosis. The
clinical manifestations of liver disease in this case
are relatively late and it is interesting now to have
seen the case-we have only seen one other case
with clinical symptoms of liver disease and there
is another one recorded in the literature showing
clinical symptoms.
The lung changes again can be entirely

explained on the basis of mucosis, and the progres-
sion of these lung changes is due to retention of
secretion and to secondary infection. Finally,
Dr. Taylor has brought out a very interesting
secondary change in the pancreas. That pancreas
must have been considerably fibrosed originally
but the adipose tissue, being lower in metabolic
requirements, gradually replaces the fibrous
tissue.

Dr. Scadding: Dr. Bodian, would you like to
say a word or two about the genetics of this
condition ? I believe it is now regarded as being
probably a recessive inheritance ?

Dr. Bodian: Yes. Our colleague, Dr. Carter,
has done some extremely good work on the
families of these cases and it is his conviction that
the disease is transmitted by means of a recessive
gene. The chances therefore of any sib showing
these changes are one in four, irrespective of the
number of children already affected in any one
family. It would appear that both parents must
carry the gene for the children to be so affected.

Dr. Lennox: I take it you assume that the other
child of the family, the one who died of broncho-
pneumonia, was an example of this condition ?

Dr. Scadding: Oh no, we have no right to
assume that at all. All we can say is it may have
been so. After all, children do die at 24 of
bronchopneumonia, don't they, without suffering
from this disease It is just non-proven-the
old Scottish verdict. I wonder whether Dr.
Sherlock would like to say a few words about
the very remarkable liver changes ?

Dr. Sherlock: I would like to join issue with
Dr. Bodian on the specificity of the hepatic lesion
demonstrated as a manifestation of abnormal
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mucus secretion. I wonder whether this change
cannot rather be related to the malnutrition from
which he suffered. May not this be a hypo-
proteinaemic fatty change with fibrosis ? I think
that the degree of bile duct proliferation is not
excessive for that. The presence of mucous
glands in the small bile ducts in the liver is not
usually accepted, though of course the larger
ducts secrete mucus. If there was a mucus
blockage of larger ducts then I would expect more
evidence of bile retention. There is a recent
paper (Webster and Williams, I953) describing
five children dying with fibrocystic disease, and
having cirrhosis of the liver; they all showed much
the same picture as this patient but there was no
evidence of abnormal mucus retention. And
finally I would just like to ask if Dr. Bodian could
give us any idea whether he thinks this is an
abnormal mucus which is secreted, or whether
there is an abnormality in the enzyme which
destroys mucus ? I think we discussed this with
Dr. Elmes last time we conferenced a case of
mucosis.

Professor Dible: Could I ask Dr. Bodian one
question-can he relate the lack of sexual
development to this condition ?

Dr. Lennox: I guess that if Dr. Russell Fraser
were here, he would say that it was simply the
result of prolonged malnutrition-that you would
get it in any long-standing chronic illness.

Dr. Cope: He had steatorrhoea surely.
Dr. Bodian: May I answer Professor Dible's

question first ? We have certainly *seen this
inhibition of sexual development in other condi-
tions of chronic malnutrition, such as for instance
Hirschsprung's disease, when the patient lived
long enough. I don't think it is specific for this
particular condition.
With regard to what Dr. Sherlock said, I am

rather reluctant to take issue with such an eminent
expert on liver pathology. I would have expected
that if this condition was related to chronic fatty
change, it would be diffuse. Yet here it is
demonstrably focal even in this old-standing case.
It is a very focal condition and I think you can
find considerable areas of liver not showing the
change at all. Moreover, as I said initally, we
have seen a similar change (though to a lesser
degree with regard to fibrosis) in new-born
infants, and I think that in itself would make a
nutritional factor unlikely. I am prepared I
think now to diagnose mucosis on the basis of a
liver section alone.

Dr. Scadding: Before we go I must say a word
about the lung changes. Relatively little has been
said about them though they were the cause of this
patient's first coming to this hospital and the
immediate cause of his death. However, the
discussion which we have had makes it abundantly
clear that these changes are indeed a manifestation
of a much wider-spread underlying disorder.
Granted the hypothesis that there is this abnormal
mucus secretion which is unduly tenacious,
tending to block up ducts and to block bronchi
and difficult to expectorate, the whole patho-
genesis of the lung changes becomes clear. But
I would like to close with the reflection that this
relatively rare disease may perhaps emphasize for
us the extreme importance of the physico-chemical
qualities of respiratory mucus (and that probably
applies to the mucus of the alimentary system also)
in the causation of a number of much more
common diseases; and in connection with the
respiratory system I am thinking particularly of a
very common and disabling condition in this
country, chronic bronchitis.
(The discussion in this case was considerably

curtailed by shortage of time.)
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