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CLINICAL SECTION
CLINICO-PATHOLOGICAL CONFERENCE-No. 19 *

UM;explaired Ccma in a Case of Bronchial Carcinoma

Clinical History (Dr. Sheila Sherlock)
A factory sweeper, aged 42, walked into hospital

on February 20, I952, for investigation of gly-
cosuria. His intelligence was low and he gave
a poor history. For three weeks he had been tired
and thirsty; he had lost his appetite and his
weight was falling. He remained at work until
one week before admission. On the day of admis-
sion he collapsed in the street, but the circum-
stances of this were uncertain. At no time had
he experienced either vomiting or diarrhoea.
There were no chest symptoms. His alcohol
intake was heavy.
The patient on admission was confused and

unable to give an adequate history. The eyes
were protruberant; this was thought to be con-
genital. The patient had a Mongol-gargoyle-like
facies, and a high arched palate. The skin was
pigmented, but most of this could be removed
with soap and water. The tongue and skin were
very dry. There was oedema of the ankles. The
pulse was regular, the blood pressure 260/160,
and the heart was slightly enlarged to the left,
with an apical systolic murmur. The fundi oculi

*Presented at the Postgraduate Medical School
(Hammersmith Hospital) on June i , 1952. The report
was assembled by Dr. Bernard Lennox. The sections
were prepared by Mr. J. G. Griffin and the photographs
by Mr. E. V. Willmott.

were normal, suggesting that the hypertension
was of recent origin. The chest examination
showed only scattered rhonchi. The liver was
enlarged, hard and knobbly. There was no
ascites. The legs showed pustular lesions, prob-
ably scabies. The urine specific gravity was iox6
and the urine contained glucose, but no acetone
bodies; albumin was absent.

It was difficult to formulate a clinical diagnosis.
The patient was clearly not in diabetic pre-coma;
the blood pressure was high, the breathing was
normal, the urine contained no acetone and there
was oedema. The clinical picture and urinary
findings were not those of renal failure. Similarly,
liver failure seemed unlikely. The patient was not
jaundiced and there was no ascites. Haemo-
chromatosis was considered, because of the hepa-
tomegaly, glycosuria and skin pigmentation, but,
as this latter was an artefact, this diagnosis also
was discarded. The large, irregular liver and
general falling off of health suggested a neoplasm
and the peculiar mental state might have been
related to cerebral metastases. Multiple diagnoses
were probable.
The chest X-ray showed a small cannon-ball

lesion in the left mid-zone of the lung, lying
posteriorly. This could have been a primary
bronchial neoplasm of peripheral type or a secon-
dary deposit from a tumour elsewhere. The
vertebral X-rays showed osteoporosis.
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TABLE I

K Na C1 HCO3 m.Eq./'litre
Normal: 5 145 100 25 Therapy

21/2,'52 3.I I42 87-5 30 2.8 1. 0.45 NaCI by mouth (2I6 m.Eq. Na and Cl).22/'2,/52 3.2 28.3 5.5 1. o.9% NaCI i.v. (846 m.Eq. Na and Cl). o.s 1. Dextran ioO%.
23'2!'52 2.2 I63 1I7 35 5 g. KCI by mouth (67 m.Eq. K and Cl).
24,'2 52 3-5 61i 125 33 9 g. KCI i.v. (121 m.Eq. K and C1). 2 1. 5So glucose. 0.9%o NaCI

(308 m.Eq. Na and Cl).
25,/2,'52 3.4 170 I25 35 6 g. KC1 i.v. (8I m.Eq. K and C1). 3 1. 5°/% glucose.
26,/2'52 4 g. KCI i.v. (54 m.Eq. K and C1). 3 1. 5% glucose.
27/2?52 5.4 6o I8 24.5-

'I'he blood Wassermann reaction was negative,
the blood glucose 296 mg. per ioo ml. and the
blood urea 38 mg. per ioo ml. Urinary 17-
ketosteroids were 28.6 mg. in 24 hours (upper
limit of normal). Serum bilirubin was o.6 mg.,
serum albumin 2.7 g., serum globulin 3.9 g., all
per I00oo ml. The serum alkaline phosphatase was
slightly raised (I7.5 units per Ioo ml.). This
could have been due to osseous or hepatic meta-
stases. Packed cell volume was 49 per cent. and
the plasma specific gravity i,024 (normal plasma
specific gravity I,o27).
The serum electrolyte changes are tabulated in

'Fable I.
That the patient suffered from intracellular

dehydration is shown by the thirst and dry tongue.

'I'he extra-cellular fluid volume was probably
normal or increased as shown by the normal
packed cell volume and plasma specific gravity.
Hypokalaemic alkalosis can have various causes.
It may be due to vomiting or to alkali therapy,
neither of which were of importance in this patient.
It can also be due to increased production of
adrenal cortical hormone. This would also lead
to osteoporosis, the raised blood glucose level and
the increased urinary excretion of I7-ketosteroids.
'T'he patient did not have clinical appearances of
a Cushing's syndrome.

Another possibility considered at this stage was
loss of intracellular minerals (potassium) and
water due to prolonged glycosuria. Phaeochromo-
cytoma was also thought of, and would account
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FIG. I.-22'2/'52. (Serum K - 3.2 m. equiv.) Ifligh
voltage SVI and RV5 (35 mm.) and flat T wave
in V5, suggesting left ventricular hypertrophy.
VF and III show RS pattern with ST segment
depression and T wave inversion, suggesting
posterior subendocardial ischaemia (? infarct). Q
in VI, is reciprocal to R in VF. Augmented positive

T in V3 is reciprocal to inverted T in VF and III.
QT ratio .o07 in lead III; I.I2 in Iead II (com-
patible with left ventricular hypertrophy-normal
QT ratio for men = I to 1.09). Goldberger,
Ant. Ht. J., 1948, 36, 141. Conclusion: Left
ventricular hypertrophy. Acute posterior sub-
endocardial ischaemia-? infarct.
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FIG. 2.-23/2/52. (Serum K = 2.2 m. equiv.) The
voltage changes suggesting left ventricular hyper-
trophy persist, but the ischaemic changes in VF
and III have considerably diminished. In Leads

I, II, VL, VF, V5 to V7, the T wave is inverted
and the ST segment depressed. The QT ratio is
now definitely prolonged (QTR = 1.3). Conclusion:
Left ventricular hypertrophy; hypokalaemia.

for the hypertension, the glycosuria and the low
serum potassium level (adrenalin lowers serum
potassium and raises blood sugar). Neither of
these diagnoses explained the undoubted alkalosis.
The electrocardiogram showed left ventricular

hypertrophy and the changes of a low serum
potassium level (Fig. I).
On February 22 the patient passed into a deep

coma. The temperature was iIO° and the blood
pressure dropped to 90/60. The urine now gave
a positive reaction for aceto-acetic acid and
chlorides were absent. The electrocardiogram
suggested acute posterior myocardial ischaemia
(Fig. 2). Catheterization of the bladder revealed
a stricture of the urethra. Diabetic coma was
now considered likely and the patient was given
8o units of soluble insulin. Later it was found
that the blood glucose value was only 218 mg. per
Ioo ml. and the insulin reduced this to 120 mg.
per Ioo ml. The patient was therefore not in
diabetic coma. Dextran 0.5 litres intravenously
was also given. The sodium chloride therapy
was of no value, in fact it increased the cellular
dehydration. Insensible water loss continued,
there was an increase of sodium and chloride in
the extracellular fluids and more water was drawn
from the cells into the extracellular fluids. The
serum sodium and chloride concentrations rose.
On February 23 there was a clinical improve-

ment. The blood pressure was 80o/120. The
low serum potassium value was treated by oral

and intravenous potassium chloride (Table I).
The intracellular potassium deficit must have
been very large, as 24 g. of potassium chloride
given over four days was needed to raise the
serum potassium to normal levels.
On February 24, lumbar puncture showed

increased blood pressure, but the C.S.F. was
normal and the C.S.F. Wassermann reaction was
negative.
On February 25 the patient again passed into

coma. He was very restless and there was Cheyne-
Stokes respiration. Urinary output continued at
about 24- litres daily.
On February 27 the patient was still comatose.

The skin and tongue were dehydrated and there
was oedema over the sacrum. The temperature
was ioI . The electrocardiogram and the serum
electrolyte levels were much more normal. In
spite of this the patient died.

It was thought that the patient had a malignant
tumour with secondary deposits in the liver.
Possible sites for the primary were the bronchus
and the adrenal cortex. Secondary deposits were
thought possible in the posterior pituitary and
hypothalamus, to explain the unusual electrolyte
changes.
Final Diagnosis

Carcinoma of the bronchus.
Secondary deposits in the liver,
Diabetes mellitus.
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Essential hypertension.
Cellular dehydration.

Electrocardiograms (Note by Dr. J. E. Goodwin)
The electrocardiograms were of great interest.

They showed the changes of left ventricular hyper-
trophy, and also the inverted T wave, depressed
ST segment, and prolonged QT interval associated
with a low serum potassium level. Large U waves
and multiple ventricular ectopic beats, such as are
often seen in hypokalaemia, were not present.
The changes in the tracing of 22/2/52 which
suggested acute posterior subendocardial ischaemia
were due to the myocardial necrosis which was
seen at autopsy, and which was possibly related
to the low potassium state.

Discussion of the Clinical Diagnosis
DR. SHERLOCK: This morning we are making

an innovation in that the opinions of the staff
will be given before the exhibition of the patho-
logical specimens. Dr. Bull, would you like to
start?

DR. BULL: There are several points here.
First, I don't think that Dr. Sherlock is justified
in making such a confident diagnosis of carcinoma
of the bronchus on the findings. She points to
the association of a mass in the chest with secon-
daries-that would be fair enough, but the mass
in the chest doesn't look like a primary. It could
be, but I think that it could equally well be a
secondary. Secondly, I don't like the diagnosis
of essential hypertension-the level of the hyper-
tensive heart was I6o diastolic on admission and
you say yourself that the points are rather against
this hypertension having been present for any
length of time. I feel that this hypertension is
more likely to be linked up with the rest of the
story. The suggestion of cortical hyperfunction
fits the bill much more than anything else. His
general appearance was not that of a person with
a cortical hyperfunction, but everything else fits.
I am going to suggest the diagnosis of a carcinoma
of the adrenal cortex with secondaries.

DR. BAYLISS: We also saw him in life and I
think we felt the same thing. Although his
I7-ketosteroids were only a little above the upper
range of normal, in an ill patient like this 28 mg.
in 24 hours would strike one as unusual. Such
a high level is compatible with adrenal hyper-
function and I think we felt that this was the most
likely diagnosis to explain the radiological appear-
ances, and the clinical and biochemical findings.

DR. SCADDING: From the point of view of the
chest condition I would agree with what Dr. Bull
has said. One cannot be dogmatic about whether
that shadow in the left lung represents a primary
or secondary tumour. There is only one point

I think which is possibly in favour of its being
primary. It is not infrequent to find a very large
liver full of secondaries with a relatively in-
significant bronchial primary, whereas I cannot
remember ever having seen a large liver full of
secondaries due to a primary elsewhere which
had let through, as it were, a tertiary lesion into
the lungs.

DR. FRASER: I saw this patient also in life and
the one point I would like to emphasize is that he
was suffering from coma and none of these bio-
chemical observations really account for his coma.
Surely, the inference was that this man had some
cerebral disease which was the basis of his coma.
Alkalosis of the slight degree which he had was
very unlikely to have caused the coma itself.
Alkalosis rarely results from adrenal cortical
disease and therefore one would expect demon-
strable adrenal cortical excess if that were the ex-
planation. The so-called diabetic coma without
acetonaemia is, I think, a fiction. So I don't
think we need think of this as a diabetic coma.
I suggest that the clinical conclusion in this case
should surely have been that, whatever the cause
of the alkalosis, he must have had a cerebral lesion;
seeing this shadow in the chest, the best guess
would perhaps have been a cerebral tumour,
primary or secondary, as the cause of his coma.
The alkalotic findings were perhaps attributable
to vomiting, though there was no history of that.

DR. COPE: Perhaps I might say a word as the
first person so far who didn't see this man. First
of all, not knowing the answer at all, two things
strike me. One is, if you have a grossly malignant
adrenal tumour it is not likely to be very active
hormonally, not so likely as would be a more
quiescent and differentiated one. He appears to
have been fairly sensitive to insulin, which again
is rather against an over-action of the adrenal.
The third point I would like to raise is about his
breathing. If his alkalosis was significant and
new he should have had grossly obvious shallow
breathing; I don't know whether there is any
comment on that. And, fourthly, was there any
chloride in his urine at the time when his blood
was supposed to contain very little?

DR. SHERLOCK: He had no chloride in the urine
when his blood chloride level was low. His
breathing was normal, not alkalotic.

DR. GOODWIN: Dr. Cope was not the only
person who did not see the patient in life; I didn't
see him in life, but I saw his E.C.G.s and there
were two points which I might make. The first
is that the appearances suggesting left ventricular
hypertrophy indicate that perhaps the left ventri-
cular hypertrophy was not so recent as Dr. Sher-
lock supposed. Secondly, one of the tracings
which were not shown did suggest an acute pos-
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FIG. 3.-Section of left lung and main bronchus, seen from behind. The small
primary (a) lies peripherally in the loNer lobe. There is a larger subcarinal
metastasis (b).

terior subendocardial ventricular ischaemic in-
cident, possibly an infarct. That correlated fairly
well in time with the fall in blood pressure and
perhaps is an additional point of interest or
mystery.

DR. BULL: First as to the question of the
shallow breathing. I don't think we are postulat-
ing that this is alkalosis, it is just a mild type of
alkalosis such as occurs with cortical hyper-
function. In regard to this question of coma,
I think there is sufficient here to explain it;
I think that this coma was the result of therapy.

DR. FRASER: He was in coma when he arrived,
was he not?

DR. BUIL: No, he wasn't, he walked into
hospital and it was only after he was given a lot
ofsalt and not enough water that he went into coma.

DR. GILASGOW: When he first came in he had
2.8 litres of half normal saline and, apart from
that, he had only water, of which he drank
copiously.

DR. FRASER: Let's get things straight. It
stated down here that he was drowsy and confused
on admission-is that true?

DR. GIAS(;ow: Yes, but not grossly. He walked
in and was able to give some sort of a history;
he was not in coma or anything like it.

DR. FRASER: But was he in an abnormal state
of consciousness, do you think?

DR. GILASGow: Only mildly, but nothing
compared to what he became later.

DR. GILLILAND: In other words, you could
not rely on his history of not vomiting?

DR. SHERLOCK: He certainly had had no vomit-
ing. We had better ask Dr. Doniach to present
the pathological findings.
Pathology (Dr. I. Doniach)

Post-mortem done I8 hours after death: 8
stone 7 lb.; 5 ft. 2 in.; 300 cc. blood-stained
ascites; i50 cc. bilateral pleural effusions.
There was a rounded peripheral primary

bronchial carcinoma (Fig. 3), 3 cm. across, in the
posterior subapical portion of the left lower lobe,
predominantly oat-cell type in histology (Fig. 4).
There were two small local subpleural lymph-
borne secondary cancer deposits in the local pleura
and one in lymphoid tissue of the lung lying
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FIG. 4.-The tumour. H. & E. x 90.
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FIG. 5.--Metastases in kidneys (above), pancreas and
liver (below).
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FIG. 6.-Myocardium (above) showing pallor of a sub-
endocardial zone of necrosis and (below) a metastasis
in the adrenal.
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FIG. 7.-Blocked duct atrophy of the pancreas, with a
surviving but partially fibrosed islet (above left)
and greater atrophy of the zcinar tissue (below
right). Above left is a small artery showing
hyalinization. H. & E. x 90.
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FIG. 8.-Kidney, showing generally normal architecture,
hyalinization of an afferent arteriole and ' sucrose '
change in first convoluted tubules. H. & E. x 90o.
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FIG. 9.-Myocardium, showing recent necrosis.
H. & E. x 380.

4It-,nr~t
A' ...I..

FIG. io.-Ependymal gliosis. Phosphotungstic acid/haematoxylin. x I40.
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between the primary and the hilum. Lymph node
metastases were present in the subcarinal region,
both sides of the trachea near the thoracic inlet
and round the coeliac axis. Numerous secondary
blood-borne deposits were present in the liver
(2,550 g.), pancreas, both adrenals and kidneys
(Figs. 5 and 6). Growth was also present in
vertebra T.6. There was a tiny secondary deposit
of cancer cells in the pars nervosa of the pituitary
near the pars intermedia. Histology of the viscera
showed a widespread centrilobular congestive
necrosis of the liver with localized vessel obstruc-
tions near some of the deposits of carcinoma.
The pancreas presented a picture of patchy blocked
duct atrophy (Fig. 7). Islets were numerous,
some of them distorted by fibrosis. The adrenals
showed lipoid depletion, no prominence of the
medulla and no gross cortical hyperplasia. A few
groups of proximal convoluted tubules in the
kidneys had undergone ' sucrose' enlargement
and vacuolation, but there was no gross destruction
of tubule cells (Fig. 8). Many of the small
arteries were hyperplastic and arterioles hyalinized
in the kidneys, pancreas and adrenals. The bone
trabeculae of the vertebrae were thinned, without
evidence of excessive osteoclasis; new bone
formation was diminished.
The testes, prostate and seminal vesicles were

normal. There was a mild stricture of the pos-
terior urethra. The heart, 380 g., showed slight
left ventricular hypertrophy and patent coronary
vessels, except for a partial atheromatous local
occlusion in the posterior descending branch.
The muscle of the basal anterior left ventricle
was discoloured (Fig. 6) and on histological
section (Fig. 9) showed a local patchy granular
and vacuolated quite massive necrosis without
any cellular infiltration. Sections from other
areas of the heart were free of necrosis. The
brain, 1,450 g., showed patchy fronto-parietal
meningeal thickening and a mild internal hydro-
cephalus affecting chiefly the third ventricle.
Sections of the meningeal thickenings showed
fibrous tissue in the subarachnoid space, and the
3rd and 4th ventricles were the site of a consider-
able development of ependymal astrocytic granu-
lations (Fig. io).
The brain changes were thought to be the

result of an old meningitis, possibly syphilitic.
The hyalinized arterioles were regarded as
evidence of hypertension of some standing, the
mild diabetes to have resulted froth blocked duct
atrophy of the pancreas secondary-to carcino-
matous deposits there, and the myocardial necrosis
to be a recent result of the low potassium state.

Summary
I. Bronchial carcinoma of left lower lobe.

2. Metastases in numerous organs, including
adrenal, pancreas and pituitary.

3. Hypertension.
4. Myocardial necrosis (hypokalaemia).
5. Ependymal granulations.

Discussion
DR. FRASER: I think it would be most con-

venient if we were to discuss the carcinoma side
first, before we go on to the more complicated

- aspects.
DR. SCADDING: I think I have the easiest task

of all if you ask me to discuss it simply from the
point of view of bronchial carcinoma, because
every mystery of that has been adequately cleared
up by the pathology. It is well known, of course,
that quite small bronchial carcinomata can produce
no local symptoms and persist for a very long
time in a relatively dormant state and yet give
rise to extensive and active metastases elsewhere.
This phenomenon is well recognized by the
neurologists, as it concerns cerebral metastases.
I have seen recently one case where a small
shadow in one lung was followed, under the
mistaken diagnosis of tuberculous origin, for
more than two years without any very great
radiological change having occurred. The patient
subsequently died with neurological symptoms
and it was found that these were due to meta-
stases from the carcinoma which was, in fact,
the cause of the small shadow which had remained
stationary for a very long time. One also en-
counters cases of malignant pericarditis of obscure
origin where the primary cause is quite an
insignificant bronchial carcinoma.

DR. FRASER: What about the X-rays?
DR. SCADDING: With regard to the X-ray pic-

ture, we are thoroughly familiar with this localized
rounded shadow in the lung as the presenting
radiological feature of bronchial carcinoma, and
it is usually a very great problem if there are not
any secondaries to give the game away. The
diagnosis of these small rounded shadows presents
very great difficulties indeed.

DR. SHERLOCK: I hardly know where to start,
except perhaps to say that this secondary we have
seen in the pars nervosa of the pituitary may be
the key. He had glycosuria, whether it was due
to the pancreatic disease or not, and my feeling is
that the glycosuria has little relation to the atrophy
of the pancreas, as surely the whole point of tying
the duct is that the islet function remains intact,
and I think we could make a fairly good case. for
his having diabetes mellitus. Be that as it may,
he certainly had glycosuria and that of itself
would produce polyuria. If he also had, as we
have seen, a secondary in the posterior pituitary,
surely that would make him lose even more fluid,
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and I think that would explain his intense de-
hydration and potassium lack. The reason for
the oedema is still obscure. I forgot to mention
in the discussion that we had thought of a local
cause for the oedema, that perhaps the big liver
might have pressed on the vena cava-I gather
that was not so?

DR. DONIACH: It probably was pressing, but
did not produce thrombosis or any other sign.

DR. LENNOX: Could I make a comment on one
thing you have said? Tying the duct to the pan-
creas does lead to the obstruction of islets. They
last much longer than the acinar tissue, but they
do ultimately cease to produce insulin.

DR. SHERLOCK: Over how long?
DR. LENNOX: I don't know. I have heard it

said that if Banting had left his calves for another
month he would not have got any insulin out of
them, but that may have been an exaggeration.

DR. FRASER: There is an intermediate stage in
which you have destroyed the acinar tissue and
not destroyed the islets and therefore you can
extract insulin, but you do ultimately destroy the
islets. It is quite a familiar syndrome-pre-
sentati9n of carcinoma of pancreas as diabetes
without any other symptoms. What about hepatic
coma? How do you rule that out?

DR. SHERLOCK: Well, it is astonishingly rare
to have hepatic coma due to malignant deposits
in the liver. There was plenty of adequate liver
functioning tissue here; particularly would it be
rare to have it in the absence of jaundice, with no
ascites and relatively normal. liver function tests.
Moreover, the clinical picture was not like it, the
breathing and general clinical picture did not
resemble it at all.

DR. BULL: Before going on to the biochemical
aspects, I would like to raise a query. I think
that the suggestion that this is essential hyper-
tension is still unlikely. If he had a high diastolic
B.P. on admission and for any length of time,
he should have had a big heart.
DR. DONIACH: Well, he is not a malignant

hypertension. Do you agree with that?
DR. BULL: Yes.
DR. DONIACH: So we really are arguing over

the duration, aren't we? A medium hypertension
of long duration will produce, I think, the same
pathological picture as more severe hypertension
of short duration. The finding that the heart
was not big perhaps favours the second.

DR. BULL: Surely it must favour rather more
the suggestion that it is of recent origin and related
to the rest of his trouble.

DR. DONIACH: I don't know how long it takes
to produce hyalinized arterioles in the absence of
malignant hypertension, but I guess it would be
a matter of months.

DR. LENNOX: I wondered if he had a high
sodium for a long time; that might have produced
hypertension and the changes in the arterioles.

DR. SHERLOCK: I don't think the sodium became
high until we treated him.

DR. LENNOX: I was just about to state a small
hypothesis. I think it is worthwhile trying to tie
iup the fact that he was a mental defective, almost,
with his biochemical findings. Isn't it possible
either that he had a renal tubular defect, something
in the Fanconi range, which left him with a low
potassium all his life, and that he only broke
down under the stress of a bronchial carcinoma?
Or perhaps that he had some syphilitic or other
lesion of the brain, the hypothalamus, say, which
also might have produced some long-standing
metabolic disorder of which we only saw the final
breakdown at the end?

DR. BULL: I don't think that is very likely.
The Fanconi syndrome isn't associated with a
pure potassium leak, which doesn't occur as an
isolated tubular defect as far as I know. You
only get it when you have associated renal disease.
No, I think that the question of cortical hyper-
function still comes in very strongly and, as Dr.
Sherlock points out, the tumour in the pars
intermedia might be the clue to the whole thing.
I would suggest that that secondary there was
causing excess ACTH somehow-heaven knows
how !-and the rest of the picture follows on just
as if it were a primary tumour in the adrenal.

DR. RUSSELL: In connection with this possible
Cushing-like picture, Heinbecker carried out
some work in Cushing"s syndrome in which he
studied the hypothalamic changes in six cases
and in each of these he found very specific de-
generative changes in the region of the para-
ventricular nucleus and the tuber cinereum. In
his subsequent studies reported about one year
ago he tried experimentally to induce them in the
dog, and he actually induced them by a lesion in
the pars nervosa. So it might well be that such
a lesion might reproduce some of the biochemical
changes which occur in Cushing's syndrome.

DR. FRASER: I would like to add that these
observations are not credited by most people.

DR. COPE: I was hoping we might have been
able to make things a little simpler, instead of
more complicated. Perhaps we can whittle down
and join together a few points. It is a curious
thing no one so far has mentioned the heart. We
have got a heart which shows a lesion which is
similar in effect to an infarct. It has been there
three days, Dr. Doniach thought-it may, I
imagine, have been there longer. One of the
things an infarct does is to lower the blood pressure
a lot quite often, and another thing it not in-
frequently does is to produce a high blood sugar
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and glycosuria. Isn't it possible that these at
any rate could be put together as a relatively
simple point?'.

DR. GOODWIN: I think we did suspect the
possibility of an infarct cardiographically, and
perhaps that was connected with the changes which
Dr. Doniach showed very beautifully as possibly
due to a low potassium state. I think it needs
a very large infarct to produce glycosuria-that
is my impression-and this small focal change in
the myocardium would be quite insufficient to
do so. I don't know whether Dr. Doniach would
agree?

DR. LENNOX: Doesn't an infarct produce a
high blood potassium?
DR. GOODWIN: I don't think the blood potas-

sium goes up. It produces a high local potassium
in the myocardium; that is supposed to be the
explanation for the deep T waves.

DR. LENNOX: I think I can produce a reference
(Wilhelm, Amer. J. clin. Path., I95I, 2I, I46).

DR. DONIACH: I would like to come back for
a moment to discuss the view that the secondary
in the pars nervosa is playing an important part.
This is not a rare lesion, and it has been seen most
often in cancer of the breast and lung. There are
about Ioo recorded cases in the literature and
I don't think this symptomatology has ever been
recorded among them. It always has been a mild
diabetes insipidus for six to eight weeks before
the patient dies. Secondly, hyperactivity of the
adrenal cortex enough to produce some Cushing's
signs should, I think, produce Crook's change in
the basophils of the pituitary; these were not
present.

DR. SHERLOCK: That is my suggestion, Dr.
Doniach, that he had a mild diabetes insipidus-
like condition that, with the glycosuria, was
washing out water and electrolytes.

DR. DONIACH: But the glycosuria was a separate
lesion-Yes, I see.

DR. BAYLISS: Did Dr. Doniach look at the
breasts or testes of this man?
DR. DONIACH: Yes. The breasts were not

sectioned, but they were not macroscopically
enlarged. The testes were well preserved, they
showed normal Leydig cells and normal spermatic
production.

DR. PATTERSON: May I ask Dr. Doniach one
question and make one suggestion? The question
is, whether the droplet change in-the kidneys and
tubules may be due to dextran? and the suggestion
is that the initial low salt state might be due to
hydrocephalus, because Peters has shown that
chronic hydrocephalus produces sodium loss.

DR. DONIACH: I think the dextran suggestion is
an excellent one and may well account for the
findings in the tubules..

DR. BULL: He was salt retaining, not salt losing.
DR. FRASER: There are really only two puzzling

features about this patient; one is the fact that
he was drowsy and confused on admission. Is
that a fact?

DR. SHERLOCK: Yes.
DR. FRASER: There seems to be some doubt

that he was.
DR. GLASGOW: He wasn't as you or I.
DR. FRASER: That's not quite the same thing!

And the other feature, irrespective of his mental
state (which is rather difficult to assess because
he was by general. admission mentally deficient),
is whether he had these alkalotic changes., a low
potassium and low sodium, before admission. Is
that not so? Before any therapy?

DR. SHERLOCK: The only one that is in doubt
was the bicarbonate, because the only report we
have of that was of 30 and another of 26. That is
the only one that was in doubt.

DR. FRASER- That of the 26 was before he had
any therapy of any sort? I think these are the
only outstandingly difficult things to explain and
that he was a little drowsy and somewhat alkalotic.
Isn't that true?
DR. BULL: I think the question.of alkalaemia

and the hypopotassaemia can be tied up quite
easily. If you are hypopotassaemic you are
alkalaemic for reasons of certain ways by which
the potassium and bicarbonate are handled by the
distal-convoluted tubules. These two go together,
and the real problem is how he was hypopotas-
saemic at all, not why he was alkalotic.

DR. FRASER: Well, you don't known which is
cart and which is horse.

DR. BULL: Yes, alkalosis by itself doesn't induce
hypokalaemia.

DR. SHERLOCK: I would like to wind up by
saying that, when one looks into cases, how
remarkable they are! This patient presented first
of all as a simple diabetes for investigation. Then
the carcinoma was discovered and he seemed a
straightforward carcinoma with secondaries in the
liver-puzzle, find the primary-and yet all these
particular electrolyte disturbances have been un-
ravelled. I don't think we have solved it, and
I don't think we have much hope of solving it on
the pathology only. He illustrates admirably how
even the simplest-seeming cases, when once yoii
get down to investigating them thoroughly, present
an abundance of insoluble problems,

copyright.
 on M

ay 17, 2023 by guest. P
rotected by

http://pm
j.bm

j.com
/

P
ostgrad M

ed J: first published as 10.1136/pgm
j.29.329.146 on 1 M

arch 1953. D
ow

nloaded from
 

http://pmj.bmj.com/

