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Clinicopathological Conference

A Case of Scleroderma with Pseudo-acanthosis Nigricans

DEMONSTRATED AT THE ROYAL POSTGRADUATE MEDICAL SCHOOL

Clinical History

Dr. C. L. COPE: This patient, Case No. 291977, P.M.
No. 11247, was a married woman, born in 1930, who died at
the age of 35 years. She had been in good health until October
1963, and was working at that time as a cinema attendant.
She noticed that she developed undue whiteness and numbness
of the hands when she put them in the cinema deep-freeze
to remove ice-cream. At the same time she noticed some

difficulty in grasping firmly, owing she thought to a tightness
of the skin of the fingers. This stiffness soon developed in
the legs also, making walking somewhat difficult. Two months
later she noticed some difficulty in swallowing, more marked
with solids, which seemed to her to stick in the region of the
thyroid cartilage. There was some occasional diarrhoea.
At this time also she noticed a blotchy brown pigmentation

at first on the hands, then on the neck and under the chin,
and later on the trunk and abdomen, with especial concentration
in the groins.

At Christmas 1963 several severe attacks of vomiting
occurred often two to five times daily. For this she was

admitted to another hospital, where she remained for nine
weeks. She returned home moderately improved.
Her first admission to Hammersmith Hospital was on

26 May 1964. She gave a story of two months' hypogastric
and retrosternal pain. This was severe and knife-like and
occurred every day for about half an hour. It sometimes woke
her at night. It could be relieved by vomiting, and sounded
like oesophageal reflux. There had been a loss of weight of
102 lb. (46 kg.) in the previous six months, and she had had
some marked dyspnoea on exertion.
On examination she appeared wasted and ill. The hands

showed the typical changes of scleroderma of moderate degree.
On the legs the scleroderma was also moderate and rather
patchy. On the face it was severe, with stiff and tender cheeks
and very limited opening of the mouth. There was no

erythema, nor was there any history of any. However, the
pigmentation presented a striking appearance. It was intense
and very patchy-in places almost black. Pigmentation was

particularly intense in the flexures, such as under the breasts
and in the groins. There were large patches of deep pigmenta-
tion of varying size and with sharp edges on the trunk and
on the back. Some were present on the face. In some areas

such as the chest and upper abdomen the pigmentation was

largely punctate and perifollicular. The axillae were particu-
larly striking, showing a profuse villous overgrowth which
was almost black in colour. This was typical in appear-
ance of acanthosis nigricans, a condition traditionally associated
with neoplastic disease.
Her weight was 60 kg. She appeared dehydrated from

diarrhoea and vomiting. The pulse was 88/min., the jugular
venous pressure was zero, and the blood pressure was 100/80
mm. Hg. No abnormality was detected in the heart or lungs.
In the lower abdomen, however, there was a moderately tender
midline mass, which was irregular in outline, very hard with
sharp edges, and plaque-like. It seemed to lie mainly in the
abdominal wall and the lower edge could be readily defined,

but extension into the abdominal wall from a mass in the lower
abdomen could not be excluded.

Investigations

The haemoglobin was 17.4 g./100 ml., reflecting the dehydra-
tion, and there was a leucocytosis of 11,000/cu. mm. with a

normal differential count. The sedimentation rate was only
3 mm./hr. The plasma showed urea 23 mg./100 ml., sodium
142, potassium 4.1, and bicarbonate 31 mN./100 ml. The
alkaline phosphatase was 12 King-Armstrong units, the calcium
4.9 mN./100 ml., and the plasma proteins 6.3 g./100 ml. total,
with albumin 2.9 and globulin 3.4. The liver function tests
were normal, but the stools showed positive occult blood in
three of four tests. The Rose-Waaler test was positive at 1 in
256. The excretion of 5-hydroxyindole acetic acid was normal.

X-rays of the chest showed diffuse abnormal shadowing at

both bases. Films of the hands showed no bony lesions and
no calcinosis. A barium meal showed a dilated oesophagus
without evident peristalsis. There was free oesophageal reflux.
The stomach appeared normal, but there was considerable
dilatation of the upper jejunum. A barium enema showed a

grossly dilated terminal ileum and some spasm in the ascending
colon thought to be probably not malignant.

She made considerable progress after restoration of body
fluids. Apart from the improvement in the circulation there
was very marked fading of the deep pigmentation, especially
evident in the axillae.

Because of a strong suspicion of underlying malignant disease
the abdominal wall mass was largely removed on 2 July. In size
it measured 14 x 10 x 4 cm., and it consisted of fibro-fatty tissue
with dense bands of collagen. A skin biopsy from near by
showed a gross increase in hyaline collagen in the dermis typical
of scleroderma.
She was discharged on 14 August considerably improved in

nutrition, no carcinoma having been found.

Further Admissions

She was readmitted on 11 September 1964 for further control
of electrolyte levels. Her weight was now only 54 kg., a loss
of a further 6 kg. The plasma potassium was 2.6 mN./100 ml.,
and the bicarbonate was 35 mN./100 ml. These levels were

restored to normal and treatment was started with prednisone,
20 mg. daily.
Her third admission was on 4 December 1964. She gave a

history of vomiting for four days, and had had dull non-colicky
lower abdominal pain. She had diarrhoea, and the stools looked
fatty, though the fat content was reported as only 2 g. daily.
Her weight was now 53 kg. The haemoglobin was 11.8 g./
100 ml., M.C.H.C. 32.5, the white cell count was 5,000/cu. mm.
and the blood urea 19 mg./100 ml. The potassium level was

2.9 mN./100 ml., the calcium 3.5 mN. and the total protein
5.4 g./100 ml. The serum vitamin-B,2 level was 455 ,uqtg./ml.
X-ray of abdomen showed many dilated gas-filled loops of
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31 December 1966 Clinicopathological Conference

FIG. 1.-Section of skin showing dense
fibrosis of the dermis, deep to the sweat-gland

coils. (H. and E. x 60.)

FIG. 2.-Cut surface of right lung
showing dense fibrosis of the lower
part of the middle lobe (on the left
of the photograph) and of the anterior
basal segments of the lower lobe.

(X 2.)
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FIG. 3.-Section of myocardium showing
separation of groups of muscle fibres by
oedeniatous fibrous tissues. (H. and E.

X110.)

FIG. 4.-Kidney showing cellular intimal
thickening of an interlobular artery.

Martius Scarlet Blue. X440.)

FIG. 5.-Fibrinoid necrosis of arterioles in
the renal cortex. (H. and E. x440.)
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small bowel with fluid levels. She was discharged considerably
improved after 11 days. Her fourth admission was to another
hospital, where she was treated for frequent vomiting and right-
sided pneumonia. She was discharged after eight days.
Her fifth and final admission was to Hammersmith Hospital

on 31 March 1965. She complained of further severe emacia-
tion and weakness, and she now had septic areas on her face
and right buttock. Her weight was only 47 kg. She had a
mask-like, expressionless face, and had limitation of movement
of the elbows and knees. There was no vomiting and little
dehydration. The haemoglobin was 10.8 g./100 ml., M.C.H.C.
27.5, the blood urea was 48 mg./100 ml., the sodium 143
mN./100 ml., the potassium 3.3 inN., the calcium 3.7 mN.,
the phosphate 1.4 mN., and the serum iron 50 4g./100 ml.
At first she responded fairly well to general nursing, but

after an attack of vomiting she became dyspnoeic and developed
signs of reduced air entry at the right base. Little change
occurred in the next few days, but on 16 April she suddenly
complained of abdominal pain and died.

Clinical Diagnosis

(1) Generalized scleroderma involving skin, oesophagus, and
upper and lower small bowel.

(2) Basal pulmonary fibrosis.
(3) Terminal aspiration pneumonia.

Post-mortem Findings
Dr. J. G. AZZOPARDI: The body was that of a small wasted

woman. The skin of the whole body had a smooth glazed
appearance, with loss of the normal creases. The mouth was
slit-like. The skin was adherent to underlying structures and
was pigmented except over the feet. No acanthosis nigricans
was found at necropsy. The pubic and axillary hair was

scanty. There was a long median subumbilical surgical scar,
and superficial scabbing ulcers about 1 cm. in diameter over
the left cheek and right sacrum. The subcutaneous adipose
tissue was traversed by bands of fibrous tissue.

Histological examination confirmed the presence of long-stand-
ing scleroderma of the skin, with dense acellular collagenization
of the dermis (Fig. 1), epidermal atrophy, and hyperpigmenta-
tion. Sclerotic collagen formed bands in the subcutis. The
abdominal wall mass (removed in life) measured 14 x 10 x 3 cm.,
and consisted of adipose tissue with dense bands of collagen,
some of which were calcified. It was possible that the sclero-
dermatous process had involved a pre-existing lipoma.
There was slight dilatation of the distal one-quarter of the

oesophagus with slight thickening of this part of the wall.
No gross ulceration was visible, though the epithelium was
a little roughened in this region. Microscopy showed shallow
erosions with non-specific chronic inflammation. Apart from this
there was fibrosis of the submucosa and of the lamina propria but
little in the muscularis. The stomach was normal. The small
intestine measured only 11.5 ft. (3.5 m.) and appeared dilated.
Microscopy showed a normal villous architecture (with gross
autolysis) and a markedly thinned muscular coat (one-third to
one-half normal thickness) ; there was no evidence of excess
lipofuscin as is sometimes seen in steatorrhoea. The most
striking change was a dense collagenization of the submucosa
of the whole small intestine. The large intestine was normal.
The liver (1,230 g.) showed severe fatty change without selective
lobular distribution. The biliary tract and pancreas were
normal. There was 300 ml. of clear, greenish fluid in the
peritoneal cavity. The parietal peritoneum was thickened and
opaque.
The right lung weighed 410 g. and the left lung 390 g.

Both were small in volume; the capacity of the right after

E

inflation was only 1,070 ml. (instead of the normal 2,000 ml.).
There was marked fibrosis and shrinkage of the lower lobe of
the right lung, affecting particularly the lower half and posterior
part. A similar zone of fibrosis involved approximately the
lower one-fifth of the middle lobe (Fig. 2). The lower one-
quarter of the left lower lobe was similarly but less markedly
affected. The visceral pleurae over the involved lungs was
puckered and finely nodular, with nodules up to 3-4 mm. in
diameter. There was some bronchiectasis in the basal fibrosed
portions of the lung. There was a Ghon focus, calcified,
0.75 cm. in diameter, at the apex of the right lower lobe
associated with a calcified node, 1.5 cm. in diameter, at the
root of the right lung. The bronchus to the posterior segment
of the right upper lobe terminated in a dilated, air-filled,
epithelial-lined sac 2 x 2 x 2 cm. The right pleura contained
300 ml. and the left 400 ml. of clear hay-coloured fluid.
Fibrous adhesions were present at both lung apices. Micro-
scopy confirmed the presence of interstitial fibrosis without
undue smooth muscle prominence. Bronchiolar epithelial pro-
liferation was slight. No specific sclerodermatous vascular
changes but non-specific arterial intimal thickenings in fibrosed
portions of lungs. There was no recent infection.
The pericardium contained 100 ml. of clear yellow fluid.

The heart weighed 230 g. There was some puckering of the
epicardium on the anterior surface of the heart. The chambers
and valves were all normal ; there was no macroscopic fibrosis
except for slight endocardial fibrosis at apex of left ventricle.
The coronary arteries were normal. Microscopy showed a
surprising degree of interstitial fibrosis usually separating
healthy myocardial fibres (" death and transfiguration").
The connective tissue sometimes appeared oedematous (Fig. 3)
and slightly mucoid, sometimes rather cellular. Mast cells were
conspicuous. There were also minute foci of recent myocardial
necrosis mostly towards the epicardial surface and variably
associated with a polymorph reaction. Arteries and arterioles
in the pericardium showed a striking change, many being
surrounded by concentric rings of slightly mucoid collagen.
The intima appeared normal. There was a similar adventitial
change around a few small myocardial vessels. There was
a sparse infiltration of the epicardium with mononuclear cells
including small histiocytic foci, and similar foci were also found
rarely in the fibrous tissue in the myocardium. The aorta
showed only minute atheromatous flecks around its intercostal
and lumbar orifices, and a few largish plaques above the
bifurcation and in the common and internal iliac arteries.
The main trunks arising from the arch showed slight yellow
streaking only. The veins were normal.
The right kidney weighed 100 g. and the left 120 g. There

were no petechiae. The cortex was slightly narrowed, almost
uniformly, to 4-5 mm. The corticomedullary junctions were
fairly sharp. Microscopy showed changes in the interlobular
arteries varying from mild to severe, and consisting of
a cellular, oedematous, concentric or sometimes a more fibrous
intimal thickening (Fig. 4). Fibrinoid changes were present
in some 'interlobular arteries, mainly on the intimal aspect
and affecting terminal portions dominantly. Fibrinoid necrosis
was more conspicuous in the afferent arterioles, but was not
associated with inflammatory cells and did not extend into
the glomeruli (Fig. 5). The glomeruli were either normal or
showed tuft shrinkage with some loss of the normal delicate
structure of loops. Small areas of recent infarction were
present in the outer cortex.
The spleen was normal. There were no onion-skin lesions.

The bone marrow was normal. The mediastinal lymph nodes
were enlarged up to 1.5 x 1.5 x 1 cm., and some of those on
the right side showed areas of necrosis, seen microscopically to be
due to caseous tuberculous lymphadenitis, though no acid-fast
bacilli were seen.
The pituitary and parathyroids were normal. The thyroid

(20 g.) contained multiple nodules up to 1 cm. diameter.
A nodule at the lower pole of the right lobe was calcified.
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The adrenals weighed 8 g. each and showed a mild hyperplasia
of the zona glomerulosa with normal fasciculata and reticularis.
The meninges and brain were normal.

Pathologist's Diagnosis

(1) Scleroderma involving skin, panniculus, alimentary tract,

lungs, heart, and kidneys.
(2) Pseudo-acanthosis nigricans (disappeared before necropsy

and not associated with malignancy).
(3) Tuberculous lymphadenitis.

Discussion

Dr. COPE: It is a fairly classical story and a classical picture
of scleroderma, but a lot of special points crop up along the
line. First of all, Dr. Azzopardi said that there was no adrenal
atrophy in spite of the fact that she had been given cortico-
steroids. It seems to me quite possible that that was because
she did not absorb the corticosteroids ; she had moderate doses
of prednisone, and we know she was extremely bad at absorbing
anything. Though there were no actual function tests done
I think that is a very likely explanation, but we did not know
it at the time.

I wonder whether the right lower lobe fibrosis was triggered
off very largely by the aspiration into that lobe of her repeated
vomiting attacks. There was no fibrosis at all, I think you

said, in the upper part of the lungs ?

Dr. AZZOPARDI: Yes, that is quite right.
Dr. COPE: But she did have a low vital capacity, at least

post-mortem, so that will need to be explained.
The kidneys, in spite of all the vascular lesions, functioned

pretty well up to the end; in spite of her repeated episodes of
dehydration she did not have any marked rise in blood urea

until the final admission, when a level of 48 mg./100 ml. was

recorded.
Another point is the presence of occult blood in the stools.

This worried us because of the search for a carcinoma.
I wonder whether the blood loss is adequately explained by the
superficial ulceration of the oesophagus.
On the question of pseudo versus real acanthosis nigricans

I would bow before the experts. Perhaps Dr. Gold would like
to explain this from the dermatologist's point of view ?

Acanthosis Nigricans

Dr. S. C. GOLD: The term acanthosis nigricans is used for

a curious warty overgrowth of the epithelium producing various
changes ranging from a velvety thickening-a mere alteration
in texture to gross papillomatosis with many separate warty
tumours. This is seen particularly in the flexures-at the sides

of the neck, the axillae, the perineum, under the breasts-

together with a variable degree of hyperpigmentation. In

extreme cases a velvety thickening of the palms and soles may
be observed; the commissures of the mouth and the back of
the neck may be affected, and even rugose changes may occur

in the tongue. This classical type of acanthosis nigricans when
seen in the adult is almost invariably associated with some

malignant disease-I say "an adult," but I mean somebody
over the age of 45 years. Most commonly the tumour is
an adenocarcinoma, and the great mapjority are in the

stomach. So if one observes a person in the cancer age-group
with this strange hyperpigmentation in the flexures, as well

as a roughened texture with warty tumours, one should really
suspect some malignant disease. Over 15 years at this hospital

BARSH
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I have seen three such examples, two having had carcinomas
of the stomach and one an adenocarcinoma of the bronchus.

However, to make things more difficult lesser degrees of this
skin change are also seen, where it is limited both in degree
and in extent. Indeed in this patient there was no involvement
of her palms and soles and there were no buccal changes.
I found the cause of her acanthosis nigricans to be somewhat
elusive, but wondered if there was some association with her
recent loss of weight.

Pseudo-acanthosis nigricans is a term used for the type in
which there is no associated carcinoma. The condition is often
reversible and it occurs in the obese. In fact, to see darkening
of the neck and flexures with some minor change of wartiness
is not at all uncommon in grossly obese patients.
There are yet two other types occasionally seen, one in obese

children, most of whom have some endocrine disturbance, and
the other a rare congenital form thought to be genetic in
origin.

I must confess that I was very puzzled by Dr. Cope's patient.
Here was a woman with gross scleroderma; she had not only
the typical sclerotic changes of the skin and marked telangi-
ectasia, she had the typical facial appearance and the Raynaud
type of circulation. There was also this mass in her abdomen.
In addition there was the acanthosis nigricans.

I naturally wondered if both the acanthosis nigricans and
the scleroderma were reflecting a malignant disease. Though
there is no accepted association between this type of sclero-
derma and a visceral neoplasm, there is a well-recognized
one between dermatomyositis and malignant disease; one

occasionally sees patients who show a very mixed picture with
features of both dermatomyositis and scleroderma, so I did
just wonder whether this was not really an atypical dermato-
myositis without myositis. This proved wrong.

Dr. COPE: I would like to ask Dr. Gold a bit more about
the acanthosis and the pigmentation. It struck me as a possi-
bility that the reason this is found, particularly in association
with carcinoma of the stomach, might be due to the excessive
vomiting: it might be a common factor. But if this happens
also in obesity then that explanation is inadequate.

Dr. GOLD: I do not think there is any association with
vomiting.

Lung Changes

Dr. E. D. WILLIAMS: Dr. Azzopardi did show us a pro-

liferation of bronchiolar-type epithelium in the lung, which
could be regarded as a premalignant change. In view of the
correlation between adenocarcinoma and acanthosis nigricans
I suppose this is a possible connexion in this case.

Dr. AZZOPARDI: No, a bit far-fetched. Any fibrosis in
the lung can be associated with bronchiolar epithelial prolifera-
tion. I agree with what Dr. Gold said earlier on, that whereas
dermatomyositis can quite definitely be an indicator of malig-
nant disease, scleroderma is not. On the other hand, sclero-
derma lung, like any interstitial fibrosis in the lung, can rarely
lead to the development of a primary adenocarcinoma of the
lung. But I do not think you can go further and say that
because there is a bronchiolar epithelial- proliferation this is
premalignant. I think that true acanthosis nigricans, as Dr.
Gold said, does not remit unless you remove the underlying
tumour, and that that is the only known event that will cause

it to remit. The rather ill-defined group of pseudo-acanthosis
nigricans which is seen in obese brunettes and rarely in patients
with diabetes, with acromegaly, and other endocrine disorders
will sometimes remit. Unlike true acanthosis nigricans there
are no lesions in the mouth or anus in this condition.

Dr. GOLD: I have seen two patients who had gastric ulcers
excised which were initially reported as being benign; four or
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five years later they developed acanthosis nigricans. This
prompted review of the specimen excised-followed by a new
pathological report.

Prognosis

Dr. AZZOPARDI: One of the extraordinary things is that the
best-documented cases, as Helen Curthl has pointed out, are
always adenocarcinomas and usually extremely poorly differen-
tiated adenocarcinomas. The prognosis is almost always
hopeless.

Dr. GOLD: Could I ask Dr. Laws something ? I thought
that changes in the terminal phalanges were a very common
finding in this type of scleroderma. These were normal ?
Dr. J. W. LAWS: Changes are common indeed. We were

quite surprised to find no bony changes, no absorption of
the tufts of the terminal phalanges, and there was no sign
of calcinosis circumscripta either. Presumably the changes in
her hands were not as severe as elsewhere in the body, such
as in the gut.

Could I ask Dr. Azzopardi if he found any change in
the ascending colon to correspond with the appearance found
of the barium enema ? There appeared to be a localized
narrowing due to a diverticulum there.

Dr. AZZOPARDI: I am afraid I cannot answer this. Grossly
it is described as " normal," but I do not have any blocks from
this part of the colon.

Dr. LAWS: Were there any changes in the terminal ileum
to indicate a reflux ileitis ?

Dr. AZZOPARDI: No. I wondered what you meant by
" reflux ileitis "; reflux ileitis is surely used when there is a
colitis. If you do not have a colitis here how do you use the
term "reflux ileitis " ?
Dr. LAWS: Well, it seemed that there was very free reflux

on the barium enema from the colon into the ileum, just as one
sees in ulcerative colitis with a patulous ileocaecal valve.

Occult Blood

Dr. AZZOPARDI: So far as the presence of occult blood in
the faeces is concerned, Dr. Cope suggested, and it is the only
idea I have, that this might have been due to the superficial
ulceration of the distal end of the oesophagus. I did not
realize until recently that this is apparently quite common.
Piper and Helwig,2 reviewing the necropsies on 31 cases of
systemic scleroderma, found six, I think, which had ulceration
(macro- or micro-) in the lower quarter of the oesophagus.
What this is due to, whether to stasis or to reflux, I do not
know: but it is certainly a finding and could presumably
be responsible for the positive occult bloods. I think Dr. Laws
mentioned the presence of reflux.

Dr. LAWS: The oesophageal reflux was quite free, and this
is quite common in the later stages of oesophageal involvement
in scleroderma. Stricture formation may follow, but this
patient seemed not to have a stricture.

Dr. COPE: She had had symptoms probably due to the reflux
right from the beginning.

Scleroderma and the Heart

Dr. J. P. SHILLINGFORD: I wonder if I may raise one or
two points about the heart ? Scleroderma is associated with a
falling cardiac output, and I see that her blood pressure was
only 100/80, a very small pulse pressure, which is a
little suggestive of this. The heart was small in size, which
is a feature of scleroderma, and perhaps would have made one
think of the heart being involved. I would like to ask Dr.
Azzopardi why he thought there were the areas of necrosis
in the heart: were they secondary to vascular involvement ?

Dr. AZZOPARDI: I do not know with any certainty. I think
the disease itself probably affects the muscle directly. As far
as the heart is concerned in this, as in some other described
cases, vascular occlusive changes have been either minimal or
non-existent. In this patient there were vascular changes, but
these were entirely in the adventitia. There was no narrowing
of the lumen in small vessels, nor was there disease of the
major coronary branches. I think this is probably a primary
muscular change in the cardiac muscle, similar to the changes
that may be found in skeletal muscle.

Dr. SHILLINGFORD: She had a persistently low serum
potassium level all the way through her illness; I wonder
whether this might not have been responsible for the sudden
demise ? What was the reason for this very low potassium ?

Dr. BOOTH: She had a lot of diarrhoea, did she not ?
Dr. SHILLINGFORD: Was it this that was responsible for the

hypokalaemia ?
Dr. COPE: We always assumed so. She had no renal leak,

and there was very good reason for her bowel leak.
Dr. B. HEARD: May I comment briefly on the lungs ?

Their volumes in the distended position were measured radio-
logically and pathologically, and, as we have found in a number
of previous cases of scleroderma, the results agree closely and
demonstrate severe shrinkage. The external surfaces of the
lungs showed that the lower lobes were more shrunken than
the upper lobes, and sometimes the fibrosis was homogeneous
and at other times it was interrupted by cystic bronchi or
bronchioles producing honeycombing. The tuberculosis in this
patient may have been encouraged by treatment with cortico-
steroids, which lowered the patient's resistance to infection and
allowed an " opportunistic" infection to occur.

Professor Sir JOHN McMIcHAEL: I was particularly struck
by the very clean-cut limits of fibrosis in the bases of the lungs.
It was very striking, and we know from other studies that the
pressures are higher in the capillaries there, and it looks as
though this woman was exuding some sclerosing agent from
her blood vessels. I do not know how far that goes in
explaining her responses, but it is a speculation.

We are grateful to Dr. J. P. Shillingford and Dr. B. Heard
for assistance in preparing this report, and to Mr. W. Brackenbury
for the photomicrographs.
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