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Case History
DR. G. NEALE (1): The patient was 67 years old at the time
of her death. She was a teetotaller and non-smoker. In her
20s she developed psoriasis, for which she took an arsenical
preparation for several years. About 1950 she first had
epigastric pain and in 1954, after a haematemesis, she had a
Polya gastrectomy. In 1956 her appendix was removed and
in 1957 she had a vagotomy with a Roux-en-Y reconstruction
of the gastrointestinal anastomosis. In 1958 she again vomited
blood and at laparotomy we are told that no ulcer was found,
that the spleen was enlarged, and that the liver appeared
grossly normal. In 1962 a small squamous cell carcinoma
was removed from the left thenar eminence. A year later the
patient again vomited blood and a barium swallow showed
oesophageal varices. Standard liver function tests were normal
and the cause of the varices was not established. In 1967
a further haematemesis could be controlled only by using a
Sengstaken tube and subsequently the patient was treated with
diuretics because she developed ascites.

In 1968 she again vomited blood and was admitted to
Hammersmith Hospital. She was an ill-looking woman with
a temperature of 100-4°F (38O0GC). She had appreciable patchy
pigmentation over the anterior chest wall and abdomen. The
palms were covered by thickened skin and there were several
hyperkeratotic plaques not only on the palms but also on
the forearms and the soles of the feet. There was a small
firm mobile lymph node in the left supraclavicular fossa.
The blood pressure was 105/70 and the heart was clinically

normal. Breath sounds were diminished and rales were heard
over the left side of the chest. The liver could not be felt

but was of normal size on percussion. The spleen tip was
just palpable and there was some ascites. The patient was
confused and disorientated and had a flapping tremor of
the outstretched hands. There was no definite peripheral
neuropathy, though the ankle reflexes could not be elicited.
The relevant findings on investigation were haemoglobin

7-6 g/100 ml, WBC 8,600/mm3, platelets 150,000/mm3, blood
urea 62 mg/100 ml; Na 143, K 2-5, Cl 107, and HCO3
25 mEq/1; bilirubin 1.1 mg/100 ml; alkaline phosphatase
13 King Armstrong units/100 ml, iso-citric dehydrogenase
8 IU/100 ml; cholesterol 140 mg/100 ml; albumin 3-1 g/
100 ml, globulin 2-7 g/100 ml.

PROGRESS

The patient was given transfusions of blood, potassium
supplements, and ampicillin. Her condition improved appreci-
ably, but on her sixth day in hospital she passed large melaena
stools and her mental condition deteriorated rapidly, despite
colonic washouts and the administration of neomycin. She
was given 75 mg chlorpromazine three-hourly for 12 hours
(four doses) to try to control her restlessness at night and
then developed continuous athetoid movements, which dis-
appeared after administering intravenous diazepam. On the
ninth hospital day she passed a further fresh melaena and
developed signs of a deep venous thrombosis in the left leg. A
day later her heart rate increased suddenly from 90/min to
140/min. She lost consciousness shortly afterwards and died
four hours later.

PROFESSOR C. C. BOOTH (2): It is a very great pleasure to
welcome Dr. Roger Williams back to Hammersmith today and
to ask him to discuss this patient's illness.
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Analysis of Case History

DR. ROGER WILLIAMS (3): The first helpful point is that this
patient was a teetotaller, so at least alcoholic liver disease can
be ruled out. She died at 67 but many of her troubles in
later life may have originated from the first illness in the
case record-psoriasis. She had been given an oral arsenical
preparation, presumably Fowler's solution, which was a
favourite treatment in the 1930's. This she took for many
years and there can be no doubt about the successive signs
of chronic arsenical poisoning: pigmentation of the trunk
(1959) skin cancer (1962) and, during her terminal illness,
in 1968, characteristic hyperkeratosis of the skin over the
palms. Indeed, her history reminds one of the first descrip-
tion by Jonathan Hutchinson in 1888 of skin cancer due to
chronic arsenical medication in a 34-year-old clerk treated
for psoriasis.'
The treatment of our patient's chronic dyspepsia-due, we

are told, to a duodenal ulcer-did not appear to be very
successful. At the 1958 operation, however, no ulcer could
be found but the spleen was enlarged and probably, what-
ever the cause of that bleed, portal hypertension was already
present. The surface of the liver was said to be normal at
operation.

In 1963 when she had a further haematemesis there can
be no doubt about portal hypertension because oesophageal
varices were shown on a barium swallow examination. An-
other haematemesis in 1967 was controlled by a Sengstaken
tube, thus confirming that the bleeding was from varices.
Were these the cause of the very first haematemesis in 1954
which was attributed to the duodenal ulcer? How carefully
was she investigated at that time?

DR. NEALE: I am sorry we have not been able to get the
details of previous investigations nor of the first operation.

DR. WILLIAMS: Varices take time to develop and may have
been present before the first gastric operation 14 years pre-
viously, a point of considerable importance in relation to
its aetiology. Other findings suggesting possible liver disease
with portal hypertension was the occurrence of ascites after
the haematemesis in 1967 and the development in her final
illness of confusion with disorientation and the flapping
tremor so characteristic of hepatic encephalopathy.
But I must leave the liver for a moment to discuss another

aspect of her final illness. We are told of pyrexia and signs in
the left chest. The occurrence of pneumonia in a patient
bleeding from varices and with liver failure is not unexpected.
The sudden tachycardia and unconsciousness preceding her
death could also be readily explained because 24 hours earlier
she had developed a deep vein thrombosis. However, I was
somewhat taken aback when I looked through the x-rays
taken during this admission.

CHEST RADIOGRAPHS

PROFESSOR R. E. STEINER (4): What do you make of our
first chest film (Fig. 1)?

DR. WILLIAMS: I do not like that round shadow in the left
mid-zone and the opacity extending outwards which on the
lateral film is shown to be in the apical segment of the
lower lobe. The lateral film also shows that a dorsal
vertebra-I think Dll -has collapsed and since there are
normal disc spaces on either side a neoplastic rather than
an infective aetiology is the more likely.

PROFESSOR STEINER: Serial films showed that there was no
clearing at all, despite ampicillin therapy. The hilar lesion
persisted and so did the lower lobe collapse. So what is your
final comment?

FIG. 1-Ward unit A-P chest radiograph of patient at the time of ad-
mission to Hammersmith Hospital.

FIG. 2-Part of P-A radiograph of abdomen to show linear calcification
in the right hypochondrium (arrowed).

DR. wILLIuMS: The changes in the left lower lobe and the
appearance of the hilum are all very suggestive of carcinoma
and this could also account for the metastatic deposit in Dll.

PROFESSOR STEINER: What about the film of the abdomen
(Fig. 2)?

DR. wILLIAMS: The wall of the aorta is calcified and there
is also calcification of a more granular nature running across
to the right, which I thought was probably arising within a
thrombus or in the wall of the portal vein.

PROFESSOR STEINER: I would feel quite certain that the
calcification is related to the portal vein.

ELECTROCARDIOGRAPHS

DR. WILLIAMS: With regard to the electrocardiographs: the
first (Fig. 3a) is of rather low voltage with non-specific
abnormalities in the T waves.

PROFESSOR J. F. GOODWIN (5): Yes. The low voltage may
also suggest a pericardial effusion, severe anaemia, or possi-
bly severe myocardial disease. One distinctly unusual finding
is the dominant R wave in V2. It is not due to right ventri-

726

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.4.5789.725 on 18 D
ecem

ber 1971. D
ow

nloaded from
 

http://www.bmj.com/


BRITISH MEDICAL JOURNAL 18 DECEMBER 1971

cular hypertrophy because the R wave is small and dominated
by the S wave in leads V4R and Vl, and the cardiac axis
in the frontal plane is normal. This is a change we some-
times see in patients with damage to the posterior wall of
the heart.

DR. WILLIAMS: In the E.C.G. taken on the last day of life
(Fig. 3b) leads Vl and V4R have changed quite dramatically
and indicate acute right ventricular strain, which would fit
in very well with a massive pulmonary embolus as the final
cause of death.

V2 V3\ V4 V5 Vb V7
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findings in this patient-for instance, the relatively normal
liver function tests throughout and the lack of cutaneous
stigmata of chronic liver disease. It would also fit with the
normal appearance of the liver in 1958, when the spleen
was noted to be enlarged at laparotomy. Thrombosis of the
portal vein is a known complication of abdominal sepsis and
we know that this patient had an appendicectomy in 1956
as well as the three gastric operations.

Ascites and hepatic encephalopathy occurring after variceal
bleeding usually indicate an underlying cirrhosis. But this
may occur in up to 15% of patients with portal vein throm-
bosis and an apparently normal liver-at least as assessed
histologically.3 However, this patient had severe encephalo-

FL pathy and this made me wonder whether she had under-
lying liver disease as well as portal vein thrombosis. The
latter is found in about 15% of patients with advanced
cirrhosis and presumably occurs because of slowing in the
portal venous flow.

INTRAHEPATIC PORTAL HYPERTENSION WITHOUT CIRRHOSIS

VF

II

(b)

V4R VI

II

-7

I -K
V2 V3 \/V4 VS

One interesting condition recently described3 is intrahepatic
m portal hypertension without cirrhosis and with only slight

changes in liver histology-namely minor portal tract abnor-
malities, often with a rather characteristic but curious vascular
proliferation, together with fibrosis. There is also a subtle dis-
turbance in lobular architecture as shown by excess hepatic
veins in some areas and a deficiency in others. Focal pro-

VL liferations of liver cells can be seen but rarely sufficient to
constitute a nodule. The long-term prognosis of these patients
is very much better than those with cirrhosis and their liver
function tests are in general less disturbed.
The cause of the apparently minor histological changes

is not known and the mechanism of the portal hypertension

Vb V7 is also unexplained. But in the series of Zeegen and his

colleagues4 there were four patients with histories of pro-

longed ingestion of medicines containing arsenic. All showed
cutaneous evidence of chronic arsenic intoxication, including

ju skin cancer, and two died from lung cancer.

VF

FIG. 3-(a) Electrocardiogram taken shortly after admission; (b) Electro-
cardiogram taken shortly before death.

PROFESSOR GOODWIN: Yes, that is absolutely right. But
it also looks as though she had very definite hypokalaemia with
ST depression and a long QT interval. In addition, the axis
has changed to a left-sided one with a dominant R wave

in VR. This we sometimes see after a conduction defect
affecting the anterior division of the left bundle, so I wonder
about some kind of myocardial damage anteriorly and per-
haps in the posterior region, as well as a pulmonary em-

bolism, unless the axis change is the result of the arrhythmia.

DR. WILLIAMS: The almost certain presence of a bronchial
carcinoma in this patient is of considerable interest in re-
lation to chronic arsenical poisoning. The inhalation of
arsenic over many years has been causally associated with
lung cancer in miners and in certain other people exposed
during the course of their occupation. Furthermore, lung
cancer has been described in patients who had taken Fowler's
solution for many years in the treatment of epilepsy and skin
conditions.2

Calcification in the region of the portal vein is rare; it may
develop in the wall of the portal vein in long-standing portal
hypertension due to any cause or within a thrombus occlud-
ing the vein. An isolated portal vein thrombus as the cause
of the portal hypertension accords well with many of the

Clinical Diagnosis

(1) Portal hypertension associated with a portal vein throm-
bosis;

(2) Non-specific and non-cirrhotic histological changes in
the liver, possibly connected with arsenic.

(3) Carcinoma of the lung with metastasis to Dll.

Necropsy Findings

DR. J. G. AZZOPARDI (6): She was a small woman, with patches
of pigmentation up to 1-2 cm diameter, especially over the
chest wall and abdomen. There were dilated veins bilaterally
over the lower abdomen. The left leg was swollen and
showed purple discoloration, especially below the knee. She
had hyperkeratotic reddish plaques, 15 cm long, on the
anterior aspect of the left ankle and the posterior aspect of
the right arm, and keratotic lesions, 1 cm in diameter, on

the medial and dorsal aspects of the left wrist and lateral to
a scar on the left thenar eminence. Microscopically these
lesions were typical arsenical keratoses (Special Plate, Fig. 4).

ALIMENTARY SYSTEM AND ABDOMEN

There was a normal stomach remnant as a result of a re-
fashioned Polya gastrectomy with normal afferent and
efferent loops. The lower half of the oesophagus contained
gross oesophageal varices on the mucosal aspect. The small

VR,

(a)

V4R

II

------7
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intestine architecture was normal. The large bowel con-

tained a large amount of reddish-black blood.
Dense adhesions in the upper abdomen involved the

transverse colon, duodenum, and jejunum. 100 ml of free
ascitic fluid were present.
The superior mesenteric vein at its origin and the adjacent

2 cm of the portal vein had grossly thickened and calcified
walls, and contained old pink-grey organized thrombus
occluding about 80% of the lumen of the vessel. The re-
maining lumen was occluded by recent blackish thrombus
which continued as a narrow thrombus into the upper part
of the portal vein which had a normal wall. Microscopically
(Special Plate, Fig. 5) the portal vein showed gross fibrous
intimal thickening with plaques of calcification; fibrous throm-
bus, containing fibrin remnants, filled most of the lumen.
The liver was small and dark brown, weighing 1,150 g.

Its surface was smooth and sections showed no evidence
of cirrhosis; the liver lobules were crowded because of
atrophy. About six white nodules of secondary carcinoma,
up to 1-5 cm diameter, were present. Microscopically, the
nodules consisted of metastatic oat-cell carcinoma with solid
alveolar and ribbony patterns. The most unusual finding in
the liver was the presence in the preserved slices of eight or
nine areas of greyish fibrous tissue of irrezularly stellate
shape, up to 1-5 cm long, concentrated mainly towards the
porta hepatis but present well within the liver parenchyma
(Special Plate, Fig. 6). Microscopy (Special Plate, Fig. 7)
showed that these areas contained vascular channels probably
as a result of portal vein occlusion, but such channels have not
been seen before to this degree. Most of the parenchyma had
a normal lobular architecture. Close to the vascular fibrous
areas there appeared to be slight alterations of the hepatic
pattern. Occasional portal tracts showed slight fibrosis. Hepatic
venules sometimes lay unusually close to portal triads. In addi-
tion, there were some recent thrombi emboli in portal vein
radicles. The biliary tract and pancreas were normal.

RESPIRATORY SYSTEM

The left lung weighed 760 g (normal 250-320 g). The left
lower lobe was densely adherent to the parietal pleura. The
latter stripped with great difficulty revealing a large tumour
plaque, 6 x 5 cm, on the visceral pleura of the upper part of
this lobe (Special Plate, Fig. 8). White tumour surrounded
the apical bronchus of the left lower lobe and extended
along the origin of the lateral and posterior basal bronchi.
It also extended irregularly towards the pleural surface to

form the plaque mentioned above and surrounded or

invaded hilar nodes. Sections showed oat-cell carcinoma
(Special Plate, Fig. 9); there was extensive infiltration
of the walls of pulmonary veins. An abscess cavity,
0-8 cm diameter, was present distal to the tumour.

Small foci of lung infarction were present due to

emboli or tumour-emboli. The left pleural cavity contained
100 ml of blood-stained fluid and the right 80 ml of clear
fluid.
The right lung (670 g) had an oedematous lower lobe. The

hilar nodes, the carinal node, paratracheal nodes, and the left
supraclavicular nodes were replaced by metastatic oat-cell
carcinoma with necrosis and DNA encrustation of collagen
fibres and capillary basement membranes. The left cupola
of the diaphragm contained four tumour nodules up to 1 cm
diameter.

THE SPLEEN

The spleen was enlarged and weighed 240 g. It had a meaty

appearance on section. Perl's reaction showed a spotty iron
deposition throughout. Microscopically, there was a diffuse in-
crease of pulp reticulin (especially subcapsular), and siderotic
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nodules (Special Plate, Fig. 10) consisting of fibrosis with
branching filaments of mainly inorganic iron deposits, mostly
appearing haematoxyphil, sometimes greenish-brown. These
appearances were those of portal hypertension.

SKELETON

The 11th dorsal vertebra was collapsed, with tumour tissue
in marrow spaces, fibrosis, some woven bone formation and
dead bone-probably as a result of compression fracture.
Circular tumour deposits, 1 cm diameter, were present in
L3 and L4. There was a prolapse of the L1/2 disc into
the body of L2. The left acetabulum contained soft friable
tumour and the cartilage of the femoral head was partly
eroded. The left 5th rib posteriorly contained a metastatic
deposit, 3 X 2 cm. Sternal marrow appeared normal.

CARDIOVASCULAR SYSTEM

The heart (260 g) appeared normal in all chambers, with
normal valves and rings. The myocardium showed no fibrosis.
The coronaries showed non-occlusive atheroma only. Peri-
cardium normal. The aorta showed confluent plaques of
non-ulcerated atheroma in its descending portion only. The
left long saphenous vein and the femoral vein contained
adherent laminated thrombus, which extended proximally as
far as the common iliac vein. There was distal extension of
thrombus to involve the deep venous system of the leg. The
left main pulmonary artery was partially occluded by non-
adherent thrombus (probably embolic).

ENDOCRINES AND CENTRAL NERVOUS SYSTEM

The only abnormality was found in the adrenals, which
weighed only 7 g and 6 g, and contained tumour deposits
in both. The cortex showed an increase of compact cells.

Microscopically the brain showed a minute deposit of oat-
cell carcinoma in the upper part of the medulla oblongata
close to the midline.

PATHOLOGIST'S DIAGNOSIS

(1) Chronic arsenic poisoning.
(2) Oat-cell carcinoma, left lower lobe lung with metastases

in lymph nodes, diaphragm, bones, adrenals, brain. No overt
endocrine effects.

(3) Portal vein thrombosis-? cause. Portal hypertension
with siderofibrotic nodules in the spleen and gross oeso-
phageal varices. Curious vascular fibrous areas in liver (?
primary lesions, ? secondary anastomoses after portal vein
occlusion). No cirrhosis. Polya gastrectomy with subsequent
refashioning (for duodenal ulcer).

(4) Venous thrombosis left leg with pulmonary embolism.

Discussion

DR. WILLIAMS: I am interested by the vascular fibrous lesions
which, though concentrated at the porta hepatis, were present
well within the liver parenchyma. They may represent, as
Dr. Azzopardi suggests, secondary vascular anastomoses after
occlusion by thrombi of intrahepatic portal vein radicals. I
have never seen such an appearance before and cannot recall
a similar description in the literature. In four of the patients
in Mr. Alan Hunt's series with non-cirrhotic portal hyper-
tension4 intimal thickening of the larger intrahepatic portal
vein was apparent at necropsy, but this change is probably
secondary to the portal hypertension. There is also a report
of patients with presinusoidal portal hypertension in whom
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venography showed occluded intrahepatic portal vein
branches but in whom the extrahepatic portal veins were
patent. In two cases coming to necropsy multiple thrombotic
lesions were shown.5
Whatever the cause of these intrahepatic lesions in our

patient, they were presumably responsible, together with the
reduction in portal blood flow from the portal vein throm-
bosis, for the impairment of hepatocellular function. This
would account for the reduction in serum albumin and would
also have contributed to the development of ascites and
of encephalopathy.

DR. AZZOPARDI: Could not the encephalopathy have been
due to portosystemic shunting alone?

DR. WILLIAMS: Yes it could, but one does not know whether
subtle changes in liver function occur in extrahepatic portal
hypertension as a result of the reduced portal blood flow,
even though the histological appearances remain normal.

PORTAL VEIN OCCLUSION

DR. D. J. EVANS (7): This patient had a whole series of
abdominal operations, so is it not more likely that the portal
vein thrombosis was related to these rather than to an
obscure primary intrahepatic pathology?

DR. WILLIAMS: No, I do not think so. Portal vein throm-
bosis is very uncommon after gastric operations, particularly
if there is no complicating infection.

DR. AZZOPARDI: There were very extensive adhesions at
the operation site, round the transverse colon, the duodenum,
and the head of the pancreas, which could be an indication
of difficult surgery.

PROFESSOR STEINER: Dr. Williams, you hinted at the possi-
bility of intrahepatic small vessels opening up in non-
cirrhotic portal hypertension. We are all familiar with para-
portal collaterals bypassing an extrahepatic portal vein block,
but Dr. Azzopardi did not show us whether these were
present.

DR. AZZOPARDI: There were, of course, the oesophageal
varices.

PROFESSOR STEINER: No, I am talking about the paraportal
collaterals running towards the liver.

DR. AZZOPARDI: These are rarely seen at necropsy, prob-
ably because they are cut and collapse.

PROFESSOR STEINER: In radiological studies they are pretty
large and if you did not see them at all, I just wonder
whether they were there. This raises the point whether the
vascular anomalies within the liver substance can really be
called collaterals.

PROFESSOR BOOTH: But we have had this same argument
with portal vein blocks in childhood. Cavernous transforma-
tion was initially considered to be a vascular abnormality,
though now it is accepted as secondary to thrombosis.

DR. WILLIAMS: If you examine cut sections of the portal
vein at necropsy you can sometimes see it replaced by small
collateral channels-an appearance I did not see in the
slides projected by Dr. Azzopardi.

PROFESSOR BOOTH: Could you estimate how long the portal
vein block and calcification had been present?
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PROFESSOR STEINER: I would say years rather than months.
Dr. Williams, have you seen calcification in non-cirrhotic
extrahepatic portal vein obstruction?

DR. WILLIAMS: No, but it is recorded.6

DR. SILVER (8): Could one not explain thrombosis of the
portal vein and of the deep veins as non-metastatic mani-
festations of bronchial carcinoma?

DR. WILLIAMS: No. She must have had that portal vein
block for years.

DR. D. K. PETERS (9): We all know that the non-metastatic
syndromes of carcinoma can exist for many years before the
tumour becomes evident. But surely the only reasonable
explanation of the portal vein thrombosis is that it was a
result of surgery?

DR. WILLIAMS: The first operation in this patient took
place 14 years before death; this interval should be sufficient
time for calcification to occur within a thrombus.

ENCEPHALOPATHY AND LIVER FUNCTION

DR. NEALE: Dr. Azzopardi, were there any cerebral changes,
particularly in the astrocytes, such as you might expect
with hepatic encephalopathy?

DR. AZZOPARDI: Only minor ones.

DR. NEALE: The serum albumin values in this patient were
never less than 3-0 g/100 ml. Are you surprised, Dr. Williams,
that she developed ascites?

DR. WILLIAMS: No. Ascites can occur if portal hypertension
is severe in the presence of a normal serum albumin, whether
in patients with an underlying cirrhosis or with portal vein
thrombosis with an apparently normal liver.

DR. PETERS: Would Dr. Azzopardi say why the liver was
not working properly in this patient.

DR. AZZOPARDI: What evidence is there for that statement?

PROFESSOR BOOTH: Dr. Peters is perhaps suggesting that
portal systemic encephalopathy and ascites usually indicate
impairment of liver cell function. I would agree with this, so
we must ask Dr. Azzopardi whether the liver cells were
entirely normal.

DR. AZZOPARDI: I thought we agreed that encephalopathy
could be due entirely to shunting.

DR. WILLIAMS: What I said was that the older patient with
a portal vein block could have encephalopathy and that this
could be related to subtle change in liver function after the
reduction in portal blood flow, which is accentuated and
becomes evident clinically as a result of the superimposed
normal ageing effect.3

PROFESSOR C. T. DOLLERY (10): Has anybody measured
portal blood flow or hepatic blood flow in a patient like this?

DR. WILLIAMS: It is usually at the lower end of the normal
range.

PROFESSOR BOOTH: Well, we come back to the pathology.
Dr. Azzopardi, was this liver absolutely normal in a morpho-
logical sense?

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.4.5789.725 on 18 D
ecem

ber 1971. D
ow

nloaded from
 

http://www.bmj.com/


730 BRITISH MEDICAL JOURNAL 18 DECEMBER 1971

DR. AZZOPARDI: Yes, apart from the vascular fibrous areas,
which may be anastomotic channels or may represent some-
thing quite different.

PROFESSOR BOOTH: And the liver cells were normal with
no sign of regeneration?

DR. AZZOPARDI: Yes, except for the local changes around
the nodules of carcinoma.

ARSENIC POISONING

PROFESSOR BOOTH: I am very attracted by the hypothesis of
arsenic intoxication here. Dr. Azzopardi, you said there was
no sign of arsenic toxicity in this liver-can you be sure?

DR. AZZOPARDI: I failed to find evidence of a hepatic lesion
that I could specifically attribute to arsenic. Exposure to
arsenic has been responsible for carcinomas in various organs,
not only in the skin but also in the lungs, in the genito-
urinary system, and in other organs. Bradford Hill and Fan-
ning found an increase in the incidence of lung carcinoma.7

DR. WILLIAMS: But wasn't the exposure by inhalation?

DR. AZZOPARDI: I am coming to that. In a series of 27
necropsies in arsenical workers Roth found that 15 had
malignant tumours, of which 12 arose in the lungs.8 In 10
of the cases with "typical skin changes" death was due to
carcinoma of the bronchus, and probably patients who de-
velop arsenical skin lesions have a higher incidence of
carcinoma of other organs. These patients develop both
squamous and basal cell carcinomas of the skin, usually one
or the other.

Russell9 analysed a very large series of patients with basal
cell carcinomas. Most had no history of arsenic ingestion
and, out of 320 patients, only seven developed lung carcinoma.
On the other hand, of 11 with a history of arsenic ingestion,
five developed carcinoma of the lung.

DR. WILLIAMS: Dr. Fletcher, is it accepted that the pro-
longed ingestion of Fowler's solution is associated with an
increased risk of lung cancer?

DR. C. M. FLETCHER (11): I wondered whether there had
been any comparison of the relative consumption of Fowler's
solution in lung-cancer patients with non-lung cancer
patients. Anecdotal evidence from postmortem material is
so often totally misleading, because you may just notice the
cases which fit the theory. One of the most interesting things

about arsenic as a carcinogen is that it has never been possi-
ble to produce carcinoma in animals with arsenic. People
used to deny that cigarette smoking caused lung cancer be-
cause there was no "animal evidence"-but they accepted
the carcinogenic effect of arsenic without such evidence.

PROFESSOR BOOTH: On that note we will draw this to a
close. Thank you very much, Dr. Williams.

This conference was recorded and edited by Dr. G. F. Joplin and
Dr. D. Evans.
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FIG. 4-Typical appearance of arsenical keratosis of the skin. (H, & E, FIG. 5-Portal vein showing marked fibrous intimal thickening. (Weigert
x 300.) elastic and Van Gieson x 43.)

FIG. 6-Macroscopic appearance of a liver slice with a single
secondary deposit and two vascular fibrous areas (arrows)
extending into the parenchyma.

FIG. 7-Microscopic appearance of one of the vascular fibrous areas in
liver. The vessels are stuffed with red cells. (Martius Scarlet Blue x 49.)
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FIG. 8-Left lung showing a large tumour
plaque on the visceral pleura over the upper
part of the lower lobe..

FIG. 9-Oat-cell carcinoma with solid alveolar
arrangement. (H, & E, x 300.)

FIG. l-Siderotic nodule from spleen with heavy
filamentous iron encrustation. (H, & E, x 49.)
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