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Clinical History

Dr. G. NEALE (1): The patient (Case No.: 330430; P.M. No.:
12391) was born in the Sudan of English parents. He was well
as a child apart from an attack of dysentery. He came to
England at the age of 10, and grew into a tall, fit man able to
play first class rugby for many years. When he was 43 he first
noticed breathlessness of effort, which increased gradually,
and he first visited hospital at the age of 48 because of ankle
swelling. Clinical examination suggested a diagnosis of emphy-
sema, which was confirmed radiographically. The liver was
noted to be easily palpable, and blood tests showed haema-
globin 14-0 g./100 ml.; total serum proteins 4-3 g./100 ml.;
alkaline phosphatase 18 K.A.U./100 ml. The patient was

treated with digoxin and frusemide, and the ankle oedema
disappeared, but he still remained breathless.
He first noticed an increased bowel frequency a year later

(bowels open up to 4 times a day), and his abdomen became
somewhat distended. He was admitted to Epsom Hospital
under the care of Dr. Woods in May 1967. Investigations
showed haemoglobin 10-2 g./100 ml. (blood film-iron defi-
ciency); serum albumin 2-5, globulin 2-5 g./100 ml.; serum

alkaline. phosphatase 41 K.A.U.; 5-nucleotidase 8 i.u.;
S.G.P.T. 23 i.u./100 ml.; faecal fat 26-5 g./day.
The patient was treated with a low fat diet, parenteral iron

and vitamins, digoxin, and diuretics.
In July 1967 there was a sudden deterioration of tests of

liver function, though the patient did not become jaundiced:
serum alkaline phosphatase 152 K.A.U., 5N.T. 60 i.u.;

S.G.P.T. 230 i.u., isocitrate dehydrogenase 33 i.u./100 ml.
The serum albumin was now less than 2.0 g/100 ml. The

patient was given plasma infusions and referred to Professor
Booth for further investigation. On examination, he was a
large but wasted man with slight generalized pigmentation
and clubbing of the fingers and toes. He was orthopnoeic and
dyspnoeic on slight exertion. His chest movement was poor,

with paradoxical movement of the lower ribs. Breath sounds
were faint, and the expiratory time was somewhat prolonged.
The liver was moderately enlarged with a smooth, firm edge
felt just above the umbilicus; the tip of the spleen was palp-
able but there was no ascites.

Investigations

Respiratory function.-F.E.V.I/V.C. 1.4/2.8 1.; blood gases

normal; E.C.G. normal.
Nutritional state.-Haemoglobin 12.5 g./100 ml.; reticulo-

cytes 2.9%; W.B.C. 6,000/cu.mm.; platelets 315,000/cu.mm.;
E.S.R. 4 mm/hr. The blood film was normoblastic with tar-

get cells and Howell-Jolly bodies. Splenic scan showed a poor

uptake of damaged red blood cells. The serum iron was 25
,ug./100 ml.; folic acid 2.0 m,tg./ml.; vitamin B12 550 ,ug./ml.
Serum Na 132, K 4.4, Cl 96, HCO3 26, Ca 4.0, P 1.9, Mg

1-5 mEq. ml./Vitamin D 0-7 i.u./ml. (previously treated with
calciferol). Vitamin E 64 ,ug./ml.

Studies of digestion and absorption.-Lundh meal: maxi-
mum trypsin concentration 12 units (normal 9-22). Glucose

tolerance 80-90-100-125-130-110 mg./100 ml. following 50 g.
glucose orally.
Xylose excretion 5-4 g. in 24 hrs following a 25 g. dose.

Faecal fat 45 g./24 hrs; nitrogen 4-1 g./24 hrs. (diet-70
g. fat, 70 g. protein). B12 absorption (+I.F.) 0.5% (Schilling).
Vitamin E absorption 25°% (normal > 55%).

Cr51Cl test: 1-4% excreted in four days suggesting mild pro-
tein losing enteropathy. Liver function: bilirubin 0-5 mg./100
ml., alkaline phosphatase 210 K.A.U., 5N.T. 122 i.u., I.C.D.
40 i.u./100 ml., B.S.P. retention 17% at 45 min., serum
albumin 2-5 g. globulin 3-4 g./100 ml., (yG 1,200 yA 550 yM 55
mg./100 ml.).
Immunology.-Rose-Waaler positive; latex positive 1:2048;

A.N.F. trace positive; thyroid, gastric, mitchondrial, and
smooth muscle antibodies negative.
Radiology.-The chest radiograph showed bullae in the left

upper lobe and at the left base. A barium meal showed grossly
abnormal small bowel with an ulcerating lesion in the proxi-
mal jejunum. The cholangiogram showed normal excretion.
Biopsies.-Jejunum: subtotal villous atrophy. Liver: normal

architecture with widened portal tracts showing bile duct
proliferation and pleomorphic cellular infiltrate, including
many plasma cells.

Progress
The patient was treated with a gluten-free, low fat diet

with an immediate improvement in bowel habit but very little
change in his general condition. He developed increasing
oedema and ascites.

Biochemical investigations compared with those of his pre-
vious admission are shown in the Table. There was an im-
provement in the appearance of the intestinal mucosa, the

Biochemical Investigations

Calcium (mEq./1.)
Phosphate (mEq./l.)
Vitamin D

Alk. phos. (K.A.U./100 ml.)
5N.T. (i.u./100 ml.)
I.C.D. (i.u.100 ml.)
Albumin (g./100 ml.)
Globulin (g.!100 ml.)
(yGlobulin g.!100 ml.)
Absorption:

Fat 'g./day.)

B,, (Schilling Test)
Jejunal biopsy

August-September
1967

40
1 9
07

210
120
40
2-5
3-4
(1-6)

45 (70g. diet)
15 (45g. diet)

0-5%
Subtotal atrophy

November-December
1967

3-5
1*3

Not detectable
(less than 0-4)

80
40
18
1-4
5.0
(3*9)

30 (50g. diet)
5.0%

Partial atrophy

absorptive function of the bowel improved, and the liver
function tests appeared to be less abnormal. The serum
albumin level fell, however, and the patient developed the
biochemical signs of osteomalacia. He made a good response
to intravenous vitamin D, with a rise in serum phosphate
from 1-4 to 21 mEq./l.

Because lymphoma remained a likely diagposis a further
liver biopsy was performed, the histology of which showed
very much the same pattern as seen four months previously.
The patient went home for Christmas, but was readmitted
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Clinicopathological Conference

urgently on 28 December with signs of peritonitis. At laparo-
tomy a perforation was found in the mid-jejunum. This was
sutured. After operation the patient developed respiratory

failure and required intermittent positive pressure respiration.
His general condition deteriorated, and he died comatose on

4 January 1968.

Post-mortem Findings

Dr. D. J. EvANS (2): Tie first jejunal biopsy showed subtotal
villous atrophy with surface cells of reduced heit and
nudei at various levels. Pyloric metaplasia was present (Fig.
1) and this was thought to be associated with ulceration since
we have not seen it in uncomplicated idiopathic steatorrhoea.
A biopsy shorly before death showed small villi and an
improvement in cell height.

At necropsy normal villous architecture was demonstrated
in the ileum (Fig. 2) and marked partial villous atrophy
(almost subtotal) at the duodeno-jejunal junction. These find-
ings were thought to indicate an adult idiopathic steatorrhoea.
At the jejuno-ileal junction there was a constricted area of

small bowel 12 cm. long with an intact patch over the area of
previous perforation. Similar but shorter constriciions were
present in the proximal ileum. Histologically these showed
mucosal ulceration (Fig. 3), focal proliferation of muscularis
mucosae, and lymphoid follicles and fibrosis in the

BRII
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submucosa. There was no evidence of Crohn's disease. A sec-
tion of the surgical biopsy of the perforation showed an old
organized thrombus in an otherwise normal vessel. No
arteritis was seen.

Needle biopsies of the liver showed normal architecture
with single cell plates and recognizable central veins, but
widened portal tracts with bile duct proliferation and pleo-
morphic cellular infiltrate.
At necropsy the liver weighed 2,875 g. and showed post-

necrotic cirrhosis (Figs. 4, 5) with relatively little collagen in
the trabeculae.
The spleen weighed 430 g. and showed several infarcts.
Firm discrete enlarged lymph nodes up to 3 cm. were

present in the mesentery. These showed no evidence of
lymphoma and an unexplained increase in medullary reticu-
lin.

There was a left-sided pneumothorax and a right-sided
pleural effusion. Very mild centrilobular emphysema was pre-

sent in the upper two-thirds of the upper lobes. There were

emphysematous bullae up to 5 em. in diameter at the free

borders of the left lower and both upper lobes. Marked pul-
monary oedema was present (left lung 840 g., right lung 1,020
g.), and there were small pulmonary thromboemboli and mar-

row emboli.
In the brain there were petechiae in the white matter (Fig.

6) due to fat embolism.

.r

VI

FIG. 1.-Jejunal biopsy after 5 months' treatment. Villous architecture is FIG. 3.-Small intestine with an ulcer. Inflamed granulation tissue
still abnormal. The small glands on the right represent pyloric metaplasia replaces mucosa. Submucosa shows fibrosis but only mild inflammation.
and are not Brunner's glands. (H. & E. x 50.) (H. & E. x 34.)

FIG. 2.-Ileum at necropsy showing presered cores of finger-like villi.
Cells bave been lost by autolysis. ( H. & E. X 50.)

208 25 July 1970

FIG. 4.-Liver showing disordered architecture of cirrhosis.
(Reticulin X 50.)
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25 July 1970 Clinicopathological Conference

FIG. 5.-Liver showing preservation of relationship of portal and central
vein. This was present in a number of areas indicating a post-necrotic FIG. 6.-Ring haemorrhage in cerebral white matter due to fat embo-
type of cirrhosis. (H. & E. x 50.) lism. (H. & E. X 126.)

Pathologist's Diagnosis

(1) Adult coeliac disease (idiopathic steatorrhoea).
(2) Ulcerative jejuno-ileitis.
(3) Cirrhosis (postnecrotic).
(4) Emphysema (panacinar and mild centrilobular) with pneu-
mothorax.
(5) Pulmonary oedema.
(6) Pulmonary thrombo-embolism and marrow embolism.
(7) Cerebral fat embolism.

Discussion

Dr. NEALE: This patient presents several problems. Firstly,
what was the nature of the intestinal disorder which caused
marked nutritional disturbances including anaemia, bone
disease, and hypoproteinaemia? In life, we thought we had
good evidence of coeliac disease responding to a gluten-free
diet and yet the patient's death was precipitated by spon-
taneous perforation of the mid small intestine.

Secondly, what was the nature of the liver disease and its
relationship, if any, to the intestinal disorder?

Finally, what was the lung condition which in the end
caused the death of the patient? I wonder if we could start
with the small intestine. Professor Booth, would you care to
comment on the lesions in the small intestine?

Professor C. C. BooTH (3): Perhaps we could start with the
emphysema, and ask Dr. Fletcher to comment since it was
the final straw that broke the camel's back.
Dr. C. M. FLETCHER (4): My first comment would be that

emphysema was not the final straw. Though the pathologists
found fairly severe emphysema, the ventilatory test
(F.E.V./V.C. = 1.4/2.8) showed only moderate impairment of
a degree that would not cause fatal embarrassment, though it
could cause moderate dyspnoea. The blood gases were,
indeed, normal. People with this sort of ventilatory impair-
ment can go through a surgical operation perfectly happily.
The lesion which probably did prove fatal was the pulmonary
embolism, and this could have been the basis of the post-
operative respiratory difficulty which was described. Since
the PCo2 remained almost normal and there was only slight
reduction in arterial oxygen tension respiratory failure from
airways obstruction was not the cause of this difficulty. It is
characteristic of a combination of some degree of airways
obstruction with a pulmonary embolism to find a relatively
low Pco2.

It is of interest that oedema was initially attributed to car-

diac failure secondary to his lung disease, and he was given
digoxin and diuretics. This was done in spite of a normal
bicarbonate. Oedematous heart failure is unlikely to be due to
pulmonary heart disease if the bicarbonate is normal. Some
other cause of oedema should have been sought, for it is an
almost invariable rule that in the presence of a normal bicar-
bonate and normal Pco2 oedema is not due to cor pulmonale.

Professor BOOTH: You don't accept this as emphysema?
Dr. FLETCHER: There certainly was emphysema, which is

often associated with a low Pco2 and bicarbonate and a nor-
mal arterial oxygen tension, but such patients do tend not to
develop oedematous cor pulmonale.

Pink Puffer

Dr. NEALE: He was extremely breathless. Would you say
that this man fits in to the category of "pink puffers"?

Dr. FLETCHER: Yes, for he was breathless and had nearly
normal blood gases.

Dr. EVANS: He had a pneumothorax, presumably due to
rupture of a bulla. This may have contributed to his respira-
tory difficulty.

Dr. FLETCHER: Even so, if a pneumothorax caused severe
ventilatory difficulty the Pco2 would tend to go up because of
under-ventilation, and in acute pneumothorax there is hypox-
aemia. So this man must have had something else, and I
guess it was the embolus-which may have stimulated his
breathing so that he appeared to have difficulty in breathing
but did not have respiratory failure. I assume that he was not
being ventilated when these blood gases were measured?
Dr. NEALE: The blood gases were measured just before he

went on to a respirator.
Professor BOOTH: There seem to have been three problems;

pulmonary disease. which you think is emphysema; then cir-

rhosis; and an unexplained bowel disease. The question we
have to ask is whether there is any association between these
three. Is there any association between emphysema and
either of these two other conditions?

Dr. FLETCHER: No. There is, of course, a close association
between emphysema and the smoking of 15 to 20 cigarettes a

day.

Potassium Supplements
Professor C. T. DoLLERY (5): There is a possible relationship

between giving enteric-coated potassium and intestinal ulcers
and strictures. The protocol says the patient had Slow-K,

DamTs
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which is not known to cause these changes. Do we, in fact,
know that he never had enteric-coated potassium?

Dr. NEALE: As far as I can determine he never had enteric-
coated potassium, but I would like to ask Dr. Woods, because
he first treated the patient with diuretics. Certainly we pre-
scribed only slow-Telease potassium.

Dr. A. W. W. B. WOODS (6): As far as I know only Slow-K
was given.

Professor BOOTH: Does that absolutely dispose of potassium
as a cause of ulceration?

Professor DOLLERY: I have been told that preparations
similar to Slow-K given in big enough doses to monkeys will
cause intestinal ulcers.

Dr. NEALE: In a letter from the general practitioner I see
that tablets of effervescent potassium were prescribed. Do
these cause intestinal ulceration?

Professor DOLLERY: I think not.

Professor BooTH: The evidence suggests that the bowel
disease was not due to potassium. We have been shown stric-
tures of the bowel, perforations, and an abnormal jejunal
mucosa with loss of villi predominantly in the proximal intes-
tine, with distal intestine being less abnormal. What sort of
bowel lesion could this be Dr. Evans?

Dr. EVANS: This is not the first case of this type that we
have seen, nor is it the first one to appear in the literature.
Small bowel ulceration associated with idiopathic steatorrhoea
has been documented and also described by Bayless et al.1

Professor BOOTH: Can I ask you to define what you mean

by idiopathic steatorrhoea?
Dr. EVANS: These cases had gluten sensitive enteropathy

showing response to withdrawal of gluten.
Professor BOOTH: If that is the case we should use the term

adult coeliac disease, implying a gluten sensitive steatorrhoea.
Dr. EVANS: The terms are generally used interchangeably.
Professor BOOTH: Among adult patients with steatorrhoea

and an abnormal jejunal mucosa some are gluten sensitive
and some are not. It is useful to include in the term
idiopathic steatorrhoea the whole spectrum of steatorrhoea in
the adult with an abnormal mucosa. Adult coeliac disease can

be restricted to those that respond to a gluten-free diet. Is
this a gluten responsive steatorrhoea?

Dr. NEALE: Dr. Douglas has evidence of a response to glu-
ten withdrawal.

Dr. A. P. DOUGLAS (7): I think this man had coeliac disease
-I wouldn't use the term idiopathic steatorrhoea at all because
many of the patients with coeliac disease do not have stea-
torrhea. Perhaps we could call it coeliac syndrome for those
who are gluten sensitive. There was a partial, functional
response to the gluten-free diet. We obtained biopsies of the
intestinal mucosa at monthly intervals after starting treat-
ment. Macroscopically the first three showed little change
from the pretreatment biopsy, but the last one, taken in mid-
December, showed leaves. Histologically the latter biopsy
showed partial villous atrophy and the epithelial cells
appeared normal.

Mucosal Peptidases
We have a third piece of evidence in favour of a response

to the gluten withdrawal. We have developed a method of
assessing mucosal peptidases in coeliac disease. A homogenate
of intestinal mucosa is incubated at 37°C. with a peptic-tryptic
digest of gluten and the amino-acids thus released are

measured. In untreated coeliac mucosa the amount of amino-
acid released from gluten peptides is very much less than that
released by normal mucosa, whereas there is no significant
difference in this respect between normal mucosa and mucosa

from patients with coeliac disease who have been successfully

BRiTiSH
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treated with a gluten-free diet. In patients who undoubtedly
respond by all other criteria to gluten withdrawal this ability
to release amino-acids from gluten peptides is increased in
the post-treatment biopsy compared to the pre-treatment
specimen. All this is evidence against a primary enzyme
deficiency as the cause of coeliac disease.
Using the test in this patient, there was an improvement in

the ability of his mucosa to release amino-acids from gluten
peptides after treatment, and in the final biopsy the activity
was well above the mean value for normal mucosa. So we
have evidence of gluten-sensitive malabsorption-adult coeliac
disease.

Dr. J. HOBBS (8): Is gluten sensitivity alone specific to
coeliac disease? I thought a patient could acquire sensitivity as
a result of damage to the epithelium.

Dr. DOUGLAS: That is true; there are cases in the literature
of true tropical sprue which has been observed to respond
initially to a gluten-free diet. Frazer's group in Birmingham
would add as a criterion for diagnosis that not only must one
demonstrate a response to a gluten-free diet but one must
then demonstrate a relapse on reintroduction of gluten.

Professor BOOTH: The problem here is a matter of defini-
tion.

Dr. L. A. J. EDWARDS (9): On the basis of the steatorrhoea
and the jejunal ulcerations, I wondered whether this man might
not have had an islet-cell tumour of the pancreas. These
tumours can be very small.

Dr. EVANS: The pancreas was cut into slices and no
tumour was found. A small nodule in the duodenum proved
to be ectopic pancreas.

Dr. EDWARDS: His gastric secretion was not studied?
Dr. NEALE: No.
Dr. EVANS: I don't know of any case of Zollinger-Ellison

syndrome which has produced ulcers in the ileum.
Dr. NEALE: The pH of the duodenal fluid was perfectly

normal-at 6-7. If these mucosal changes had been due to the
Zollinger-Ellison syndrome one would have expected a very

much lower figure.
Dr. G. R. THOMPSON (10): Is the mucosa flattened in the

Zollinger-Ellison syndrome?
Dr. DOUGLAS: Yes; and if acid is perfused through the nor-

mal intestine of the dog it induces flat mucosa.

Intestinal Ulcers
Professor DOLLERY: Dr. Evans said that there have been

previous cases of ulceration in adult coeliac disease. I just
wonder if an abnormal mucosa would be more sensitive to
toxic effects of potassium.

Dr. EVANS: In the case reported by Bayless et al.1 idiopathic
steatorrhoea was diagnosed 6 years before the intestinal ulcer-
ations were noted. The patient was treated with a gluten-free
diet with an objective response. Enteric coated potassium was

specifically excluded as a cause by exhaustive inquiries.
Dr. DOUGLAS: There have been about 16 cases of intestinal

ulceration and perforation occurring in patients with coeliac
disease reported, and of those eight were on a gluten-free diet
to which they had responded at the time. Perforation is not,

therefore, against a diagnosis of gluten-sensitive coeliac
disease.

Professor BOOTH: We have seen three other patients in the

last ten years with flat jejunal mucosa who have gone on to

develop perforation, and all of those patients have died. It
seems often to be a fatal complication.
Dr. J. S. STEWART (11): Patients with Zollinger-Ellison

syndrome have a flat mucosa only in the very proximal part of
the small bowel-usually only in their duodenum. There was

quite a lot of evidence for gluten sensitivity in this patient, be-
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cause in a proximal biopsy the first thing you would expect to
see as a result of gluten withdrawal is an increase in surface cell
height, and that was quite well demonstrated in Dr. Evans's
slides. In function the first response is an improvement in the
absorption of vitamin B12.

Dr. DOUGLAS: Before we leave the perforation story there
is one more point. This is a particularly fatal complication,
but Dr. B. Creamer has described two cases who survived,
and in those the operative intervention was not just simple
suture but resection of that part of the bowel. These patients
went on to survive for a long period, so perhaps this man
should have been treated in the same way.

Professor BOOTH: What about the jejunal biopsy?
Dr. NEALE: Yes, we were worried about that. But the last

biopsy was taken three weeks before the perforation. The site
of perforation was just about mid small bowel at the jejuno-
ileal junction, and the mucosal specimen was taken from the
first part of the jejunum. So I don't think that the perfora-
tion was caused by the biopsy.

Portal Vein Block?
Dr. M. ANTONELLI (12): Venous thrombosis of the intestine

can very often lead to strictures and perforation; what about the
possibility of thrombosis in the mesenteric vein?

Dr. EVANS: There was a small thrombus in a portal vein
radicle. There was no thrombus in the main portal vein or in
the mesenteric vein.

Dr. NEALE: This patient showed a very marked deterio-
ration of liver function just about July of last year. I wonder
whether there was any evidence of hepatic venous occlusion-
you may remember we have seen this before in another
patient who came to necropsy with idiopathic steatorrhoea
and associated Crohn's disease.

Dr. EVANS: No.
Professor BOOTH: So there is no evidence of a secondary

portal vein block, possibly causing changes in the intestine.
Dr. HOBBS: Can we ask what protein he was on when he

died?
Dr. NEALE: In what sense?
Dr. HOBBS: Was he on a normal protein diet?
Dr. NEALE: Yes.
Dr. HOBBS: Then, you can't with this patient attribute his

subnormal blood urea to a low protein intake. He ran a bloodl
urea of 6 mg./100 ml. continuously in September and later on.
I have always thought that was a good indication of severe
liver disease. When the enzyme levels went down in
December that was not evidence he was getting better but
evidence that the amount of remaining liver able to supply
en-v-r s was in fact, getting less. In the protein strip on

,qdm -sitk, tnere was a very good alpha2-globulin response
(made by the liver); later even when he was ill and when it
should have been present there was a failure of the alpha-
globulin response-liver failure.

Professor BOOTH: The problem here is that we have a

patient who had possibly gluten-sensitive mucosa, strictures,
and perforations whose aetiology is uncertain. If we then look
at iL the other way round, can we say that this patient had
strictures as a fundamental basis for the disease? Could the
strictures themselves have led to an abnormal mucosa? The
only conceivable way this could happen could be as a secondary
bacterial overgrowth in the small intestine.

Dr. S. TABAQCHALI (13): Culture of the jejunal fluid yielded
staphylococcus in concentrations of 105 organisms/ml.; there
were no faecal micro-organisms isolated, and therefore there is
no suggestion of this patient having a condition like the stag-
nant loop syndrome.

Professor BOOTH: These findings were secondary to the
mucosal abnormality?

Dr. TABAQCHALI: I think so.

BRITISH
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Professor BOOTH: You have done a jejunal biopsy and
electron microscope studies in individuals with blind loop
syndrome; had any of them an abnormal mucosa?
Dr. TABAQCHALI: In the patients we have studied both light

and electron microscopic appearances of the intestinal mucosa
were normal in the presence of profuse bacterial colonization
and in the presence of free bile acids.

Professor BOOTH: This suggests that the strictures with
bacterial overgrowth are unlikely to be the cause of the
abnormal mucosa. Could the abnormal mucosa have led to
the strictures and perforations?
Dr. EVANS: Shiner and Drury2 documented some cases of

Crohn's disease with associated small intestinal mucosal
abnormalities. The -only case with subtotal villous atrophy
had an entirely jejunal lesion without granulomata. This
made me wonder whether it was a case of idiopathic
steatorrhoea with superimposed strictures.

Professor BOOTH: How many ulcers are there altogether,
then?

Dr. EVANS: It is very difficult to say. Macroscopically the
ulcers were barely visible, though they were easily seen on
section.

Cause of Cirrhosis
Professor BOOTH: What about the liver disease?
Dr. NEALE: Dr. Woods saw the patient and arranged tests

of liver function during 1967. The results were pretty good.
The raised alkaline phosphatase at the time may have been
due to bone disease.

Dr. HOBBS: What about the isocitrate dehydrogenase level?
Dr. NEALE: The I.C.D. was not markedly abnormal until

July 1967. There was a slight elevation in April 1966, but
subsequent values were normal.
Professor BOOTH: This, then, was a progressive liver disease,

over the course of how long?
Dr. NEALE: Since April 1966 if we assume that the I.C.D.

came from damaged liver at that time. The diagnosis did not
seem to be primary biliary cirrhosis: the histological findings
were wrong and the antibodies usually seen were not found. It
did not appear to be chronic active hepatitis for similar reasons.
I don't know whether this cirrhosis might have been due to
alcohol or might have followed an anicteric episode of
hepatitis. It is important to note that the patient had plasma
infusions at Epsom, but these infusions were after the liver
function tests had become abnormal.

Dr. EVANS: Morphogically this is a "post necrotic cirrho-
sis". Classically it follows a severe episode of viral hepatitis
with jaundice, but clearly that was not so in this case.

Dr. NEALE: He was never jaundiced, was he Dr. Woods?
Dr. WOODS: No.
Professor BOOTH: Well, we have a patient who had this

curious intestinal lesion, who had a liver lesion, and who also
had emphysema.

Rheumatoid Factor
Dr. E. D. WILLIAMS (14): Could we ask where this positive

Rose-Waaler and strong positive latex fit incidentally?
Dr. L. P. J. HOLT (15): The Rose-Waaler test is commonly

thought to be a test for "rheumatoid factor." In fact all one is
testing for are antiglobulins-antibodies to native gamma
globulin, and these are not specific for rheumatoid arthritis.
The sheep cell agglutination test and latex test measure
different anti-globulin fractions. In this case, we have a
mildly positive sheep cell test and a very strongly positive
latex test. This suggests that we are not dealing with rheuma-
toid disease. This pattern can occur wherever the gamma
globulins are raised, such as macroglobulinaemia and hyper-
gammaglobulinaemia with or without liver disease. Positive
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results are common in liver disease.3
Professor BOOTH: What does it mean here?
Dr. HOLT: Non-specific, just that he has circulating antibo-

dies to his own globulins.
Professor BOOTH: Was it related to his intestine, his liver,

his lungs, his joints or what?
Dr. HOLT: The liver.
Dr. HOBBS: It might also have been the result of his

infusions.
Dr. THOMPSON: Professor Booth, do you think there is an

increased incidence of cirrhosis in patients with adult coeliac
disease?

Professor BOOTH: I don't think so. We have had only one
patient who had cirrhosis with adult coeliac disease, and I
don't think there is an association between these two.

Dr. R. H. DOWLING (16): This patient was recorded as having
splenomegaly; presumably this was due to his cirrhosis. Splenic
enlargement is very unusual in patients with idiopathic stea-
torrhoea-quite conversely there is often splenic atrophy.
However, he did have Howell-Jolly bodies in his peripheral
blood. This indicates, does it not, that he had some form of
splenic insufficiency?
Dr. A. V. HOFFBRAND (17): Yes. About 10% to 15 00, of patients

with idiopathic steatorrhoea have large numbers of Howell-
Jolly bodies and target cells in the peripheral blood. The
presence of these features indicates that the patients have
grossly reduced functioning splenic tissue. If more sensitive
tests of splenic function are performed then most of the
patients with idiopathic steatorrhoea, even those with normal
peripheral blood films, can be shown to have splenic hypo-
function. The patients usually have a small spleen. This
patient presumably had hypofunction of his splenic reticu-
loendothelial tissue due to idiopathic steatorrhoea, but en-
largement of the spleen due to cirrhosis.

Professor BooTH: So all we can say is that the patient had
an undiagnosed intestinal lesion that we can define in mor-
phol.ogical terms. There is cirrhosis and there is portal
fibrosis, which again we can define in morphological terms. It
is really very difficult to define just exactly what has been
going on here.
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ANY QUESTIONS?
We publish below a selection of questions and answers of general interest.

Generalized Oedema

Q.-Is there any .evidence that generalized
oedema is caused by the depolymerization of
the mucopolysaccharides, and, if so, what is
the explanation of this occurrence?
A.-The enzyme hyaluronidase, which is

present in bacteria and the venom of cer-
tain snakes and spiders, *hydrolyses and
depolymerizes the mucopolysaccharides of
the intercellular matrix. This diminishes the
viscosity of the matrix and facilitates the
absorption of fluid from the tissues.

Hyaluronidase has been used extensively
in paediatrics' and permits the administra-
tion of large volumes of fluid by subcu-
taneous infusion. Satisfactory absorption
occurs unless the fluid is administered too
rapidly, when widespread oedema may
develop.

In rats massive intravenous doses of
hyaluronidase have resulted in increased cap-
illary permeability, a fall in plasma proteins,
and the development of oedema. Therapeu-

tic doses in man do not give rise to general-
ized oedema unless the oncotic pressure of
the plasma proteins is reduced, as in the
nephrotic syndrome.
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Pseudoxanthoma Elasticum
Q.-Pseudoxanthoma elasticum is said to

be associated with calcification of the elastic
tissue of the arteries, and is this the reason
for gastnic and other haemorrhages that may
occur? Has calcitonin been used in the
treatment of this disease?
A.-While the earliest histological change

in pseudoxanthoma elasticum is the depo-
sition of calcium' on elastic fibres which
appear otherwise normal, there can be no
doubt that this condition is essentially a
systematized elastorrhexis with only secon-
dary calcification.

In the fully developed lesion the elastic
fibres in the mid-dermis are degenerate,
swollen, and fragmented. Mucopolysac-
charides, mostly hyaluronic acid, are much
increased.2 The gastric and other haemorr-
hages occurring from large arteries are due
to silnilar changes -in the elastic tissue of
the media of these vessels.
There is no evidence of any associated

abnormality of the calcium metabolism, and
I am not aware of calcitonin having been
used in this condition. It is, however, of some
interest in this context that Jansen' described
three patients who had multiple calcified
cutaneous nodules, present since childhood,
angioid streaks, hyperphosphataemia, but no
evidence of pseudoxanthoma.
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