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CLINICAL SECTION
CLINICO-PATHOLOGICAL CONFERENCE-No. 15*

Chromophobe Adenoma of the Pituitary with Simmonds' Disease and
Flexion Paraplegia

Clinical History (Dr. Russell Fraser)
A sailor, aged 73, was admitted to hospital in

April 1951 on account of two months' painful
flexed spasticity of the legs, supervening on blind-
ness, headaches and general debility of five years'
duration.
One year ago progressive loss of vision and

severe posterior occipital headaches led to his ad-
mission to another hospital. The findings there
included temporally restricted visual fields, radio-
logically enlarged sella turcica, a clinical picture of
Simmonds' disease, urinary I7-ketosteroid ex-
cretion of 0.7 and 0.5 mg./24 hours and an ab-
normal Kepler test (factor - 5.6).
A neurosurgeon is said to have advised against

surgery, and radiotherapy was given (noted as
4,500 r). In September 1950 he was transferred to
a mental hospital on account of a confused and
depressed mental state. He was noted to be
somnolent. He was then given nicotinamide,
oo00 mg. t.d.s., testosterone (25 mg./day), DOCA
(2i-5 mg./day) and i-thyroxine (0.05 mg./day).
Later an implant of testosterone was introduced.
In November 1950 he developed painful cramps
in the front and back of both legs. These in-
creased and gradually his hips and knees became
fixed in flexion.

In the earlier phases of the leg cramps, low
serum potassium levels were found, but the pro-
gress of the cramps was apparently not influenced
by giving potassium citrate, sodium chloride or
myanesin up to 2 gm. three times a day.
The past history revealed nothing of note be-

yond a cough and 'asthma' for the past eight
years.

*Held at the Postgraduate Medical School of London
(Hammersmith Hospital), on May 30, 195I. The re-
port was assembled by Dr. Bernard Lennox. The
histological sections are by Mr. J. Griffin and the
photographs by Mr. E. V. Willmott and Mr. K. More-
man.

On Examination
A small, pale, wizened old man who stated that

he had lost 4 st. in weight in four months; inter-
mittent non-productive cough ; a Korsakov type
of mental state, i.e. gross recent memory defects
with perseveration, minimal orientation and mild
confusion.

The skin was dry, thin and soft; the hair soft,
fine and scanty, with a 2-in. patch of alopecia
over the right parietal area probably resulting
from previous deep X-ray therapy. Hair was
scanty over the pubes and absent from body and
axillae. (He shaved only once a week.)
The tongue was large, ' raw-beef' and smooth.
Vision. He could just count fingers with either

eye. Visual fields, probable bitemporal defects.
Pupils, irregular, almost fixed (slight reaction in
left). Optic discs both pale.

Hearing, poor; giddiness caused by movement
of the head.

Extremities. Arm movements normal; re-
flexes brisk but within limits of normal. Legs,
held in flexion, spastic but movable; painful in
extension. Knee and ankle jerks present, exagger-
ated, equal. Plantar reflexes extensor. Abdominal
reflexes present. No sensory defect detected.

Chest, barrel-shaped; no abnormal sounds
heard. Blood pressure 124/72. Pulse rate 68.

Spine, marked kypho-scoliosis with lumbar
lordosis, maximal at level of 4-5 lumbar vertebrae.

Rectal examination showed the prostate to be
firm and about twice the normal size.

Investigations
Blood. Red cells, 4.2 min.; haemoglobin, 91 per

cent.; white cells, 6,ooo; polymorphs, 53 per
cent.; mean corpuscular volume, 94 cu. m.

Urine, nil abnormal. Test meal, free acid
present (20 ml. N/io). Bone marrow, nil ab-
normal. Plasma cholesterol, I90 mg. per cent.
Electrocardiogram, rather low voltage.
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FIG. I.-Lateral X-ray of skull, showing the enlarged hypophyseal fossa.

Lumbar puncture, no block present. C.S.F.
glucose, 43 mg. per cent.; protein, 240 mg. per
cent.; Lange test, negative; culture, no growth;
cells, nil abnormal.

X-rays. Skull, gross distension of the sella
.turcica (Fig. i). Spine, kypho-scoliosis, with
narrowing of disc between 2 and 3 lumbar
vertebrae (Fig. 2). Calcification of abdominal
aorta.

Progress
He became increasingly somnolent, depressed

and weak, and died quietly 1 i days after admission.
Clinical diagnosis. Flexion paraplegia of un-

certain origin. Clhromophobe adenoma of the
pituitary with Simmonds' disease.

Pathology (Dr. I. Doniach)
The post-mortem findings, four days after death,

confirmed the clinical diagnosis of chromophobe
adenoma of the pituitary. The patient, 5 ft. 6 in.

tall, weighed only 5 st. i lb. The sella turcica
was grossly expanded by an encapsulated haemor-
rhagic fleshy tumour, 4 by 2.5 by 2.5 cm. (Fig. 3),
half of which lay within the intracranial cavity.
The posterior clinoid processes had been eroded
away. The tumour traversed the floor of the
pituitary fossa and filled the sphenoidal air sinus.
Sections show a large-celled chromophobe
adenoma arranged in trabeculae of varying size,
in many places broken up and separated by massed
free red cells (Fig 4). No surviving normal
pituitary is seen. Very occasional tumour cells
resemble poorly granulated c and 3 cells. The
brain, 1,270 grams, showed a nest-like depression
in the region of the tuber cinereum filled by the
pituitary tumour. The optic tracts, chiasma and
optic nerves were flattened by the tumour into rib-
bon-like structures. The oculomotor nerves were
taut. The mammillary bodies were pushed up-
wards and backwards, the third ventricle appeared
compressed from below upwards. The cerebral
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FIG. 2.-Lateral X-ray of lumbar spine, showing
osteoporosis and kyphosis. (The control vertebral
body is more obviously denser than the original-a
difficult subject for reproduction.)

peduncles were not compressed but appeared
possibly stretched. Coronal sections of the brain
showed marked autolysis but no hydrocephalus.
The basal vessels appeared healthy. The spinal
cord was autolysed, Weigert-Pal preparations of
the thoracic and lumbar regions show no significant
demyelination. The second lumbar vertebra was
reduced in size, sclerosed and fused with the third
lumbar vertebrae, but there was no local com-
pression of the spinal cord.
The thyroid gland, weighing 20 g., was rich

in eosinophilic colloid. Its follicles, of varying
size were lined by a cuboidal epithelium (Fig.
5).
The adrenals, 7 g. together, were rich in lipoid.

The cortex was slightly reduced in width but
normal in structure (Fig. 6). The testes were both
reduced to half normal size and presented a
brown cut surface. Sections show a well marked
collagenous and fibroblastic thickening of the

tunica propria of the seminiferous tubules, which
are devoid of dividing cells and spermatids and are
lined by autolysed, sudanophilic cells. Leydig
cells are very scanty. The pancreas, 60 g., was
normal and rich in islets of Langerhans.
The heart, 195 grams, showed brown atrophy.

The coronary arteries, aorta and branches were
moderately atheromatous. The lungs, right 670 g.,
left 540 g., showed emphysema, oedema and early
bilateral basal bronchopneumonia. The kidneys,
I80 g. together, showed a mild senile atrophy.
The prostate was normal in size, its glands lined
by columnar epithelium. The seminal vesicles
were lined by a normal pigmented cuboidal
epithelium.
The liver, 950 g., showed well-marked brown

atrophy and prominent cough furrows. The
spleen, 95 g., was normal. The pharynx showed
prominent lymphoid tissue; the gastro-intestinal
tract appeared healthy.
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FIG. 3.-Median sagittal section of the pituitary region,
showing enormous enlargement of the gland by
tumour which projected over Io mm. above the
level of the normal diaphragma sellae. It has broken
through the floor of the sella into the sphenoidal
air sinus (seen as a curved black slit to the left of-
i.e. anterior to-and below the tumour). The
anterior wall of the fossa is still recognizable; the
posterior wall has been completely destroyed.

Fine histological detail in general was marred by
advanced post-mortem change.

Summary. Chromophobe adenoma of pituitary.
Atrophy of testes; no atrophy of thyroid or
adrenal. Terminal bronchopneumonia.
Discussion

DR. FRASER: This case illustrates the enormous
size of tumour in the pituitary that you may have
and, perhaps, must have before you get much in
the way of deficiency symptoms. The early
pathological evidence of pituitary defect, as Dr.
Doniach points out, depends on the demonstration
of the inability of the other glands to release their
hormones, rather than their atrophy, and these
other glands may have that disability for many
years before they get complete atrophy, which
they often do in the end. As to the neurological
lesion, I am a little puzzled as to whether we can
attribute it to irritation in the region of the crura.
It is an odd thing that the irritation should go on
for four years without leaving any lesions in the
Weigert-Pal sections. Another point worth em-

phasizing is this-there must have been damage to
the hypothalamus, although Dr. Doniach did not
demonstrate it, which would account for features
such as the somnolence and some part of the
abnormal mental state.

PROF. McMICHAEL: To what extent was the
picture altered by treatment?

DR. FRASER: The testosterone had enlarged the
prostate back to normal; otherwise it would
have been almost absent, which is one of the
characteristic clinical findings in Simmonds'
disease-or, for that matter, in gonad failure of
any sort. I doubt whether the giving of DOCA or
testosterone would have altered the adrenal
histology much but it may have dammed back the
secretion.

PROF. MCMICHAEL: What about the thyroid?
DR. FRASER: Adrenals and thyroid, I would

think, were little modified by treatment. Generally
speaking, the administration of thyroid to a normal
individual has the same effect on the thyroid as
hypophysectomy; it will cut down the thyro-
trophic stimulation. But as he had none already,
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FIG. 4.-Pituitary chromophobe adenoma. H. & E.
X I75.
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FIG. 5.-Thyroid. Showing absence of obvious atrophy
(post-mortem autolysis is marked). H. & E. x
I90.

I doubt whether it mattered much. The same
applies to the adrenal.

DR. GILLILAND: Surely the characters of the
cells around the acini in the thyroid were not those
of a completely inactive thyroid, and this in spite of
the fact that he was already having thyroxin to cut
down any TSH that his few remaining pituitary
cells might have produced.

PROF. MCMICHAEL: Well, how can you account
for it? It seems to be getting more mysterious.

DR. COPE: It seems to me that you can explain
this, at any rate as a hypothesis, on the view that
he had a partial hypo-pituitarism for five years and
that the exacerbation at the end which coincided
with his developing spastic legs was due to
additional and relatively new haemorrhage in the
chromophobe adenoma. It would account for the
incompleteness of the atrophy of the other endo-
crine glands if some pituitary cells survived until
the stage when the haemorrhage occurred. That
possibly put up the pressure in the tumour and
squeezed the cells out. I do not know whether
Dr. Doniach would accept that.

DR. LENNOX: I am not sure whether we are
quite certain that the whole of the pituitary was
destroyed. The pituitary gets squashed out into
a small, flattened leaf-like structure in perhaps
just one edge of the tumour, and it may be very
difficult to find it without cutting serial blocks of
the whole mass. One piece of evidence on that
is the fact that the posterior pituitary surely must
not have been destroyed, and yet it was not
demonstrated histologically. Now, if it was not
found, then it may well be that a small part of the
anterior pituitary was also still present.

DR. FRASER: Why do you say that the posterior
pituitary was not destroyed?

DR. LENNOX: He had no diuresis, did he?
DR. FRASER: Do you mean diabetes insipidus?
DR. LENNOX: Yes.
DR. COPE: If he did not have an anterior lobe

he might not have done.
DR. FRASER: Yes, you need an anterior lobe to

get symptoms of diabetes insipidus. So that a
lesion like this may have a completely absent
posterior pituitary and yet no symptoms of
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FIG. 6.-Adrenal. Whole thickness of the gland show-
ing moderately thinned cortex on both sides of the
dark staining, normal-sized medulla. H. & E. x
36.
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diabetes insipidus in the sense of abnormal volumes
of urine.

DR. LENNOX: Yes, of course, I'd forgotten
that.

DR. FRASER: I think your other point is very
probable, that he had a few surviving anterior
pituitary cells. You only need an extremely small
number of cells to have some effect.

DR. DONIACH: I think the point there is that
we would have to do serial sections to discover any
surviving pituitary cells, and it is easier therefore
to rely on clinical evidence to find how complete
was his Simmonds' disease. I think that to
support Dr. Cope's hypothesis you would have
had to have found an incomplete Simmonds'
disease clinically, and I believe your tests showed
a fairly complete one.

DR. FRASER: We do not know. The tests were
done elsewhere and we did not see him in the early
stages. You can have an abnormal Kepler test
and ketosteroid excretion down towards zero as
they were in this case without a complete ablation
of the pituitary.

DR. COPE: Surely it would not need to be an
incomplete Simmonds' disease, on the view I am
putting forward, because he was only seen after
this haemorrhage had, in my theory, finally
destroyed the remainder and rendered it complete.
I am suggesting it may not have been complete
until he developed the haemorrhage in the
chromophobe adenoma which possibly coincided
with the onset of the spastic legs.

DR. FRASER: But that was ten months after he
first went to hospital complaining of headaches,
and all these tests were done. Five years ago he
had the onset of symptoms and one year ago was
the first time he was examined. He had an increase
in symptoms with confusion, etc., four months
after that, followed two months later by the actual
onset of the spastic legs. So he had a picture of
Simmonds' disease for four and a half years with-
out spasticity of the legs. Surely he had incom-
plete loss of pituitary function on clinical evidence
when first seen a year ago.

DR. COPE: I wonder whether we could have any
views from someone who knows about the re-
sponse of such chromophobe adenomas to X-ray.
I rather imagined they were inert to X-rays.

DR. FRASER: Perhaps Dr. Court Brown would
also comment on the possibility of the neurology
being the result of excessive deep X-ray therapy.

DR. COURT BROWN: There is considerable
difference of opinion about the response to X-rays.
It is likely, however, that generally there is some
growth inhibition and in some cases there may be
a shrinkage of the tumour. It is generally agreed
that where there is gross cystic change in these
tumours there is no response at all. As regards the

question of dosage, I think this has to be con-
sidered in relation to the age of the man and the
likely state of his cerebral vessels. In a younger
person with healthy vessels I think this level of
dosage is quite safe. In a man of 71, however, it
is quite possible that additional damage may be
done to the cerebral vessels with secondary
changes in the brain tissue, with gliosis and per-
haps cyst formation. But there seems to be no
evidence of this in the post-mortem examination.

DR. DONIACH: Naked eye, the vessels at the
base of the brain were rematkably free from
atheroma. We only sectioned one block in the
mid-brain region and that showed no excessive
gliosis.

DR. COURT BROWN: I think it is unlikely in that
case that the X-ray therapy accounts for the
spastic paraplegia.

PROF. MCMICHAEL: I should have expected in
Simmonds' disease to have found some atrophy
both in the suprarenals and the thyroid. Some-
body used the expression 'lack of pituitary
stimulation to emptying of colloid from the one
and lipoid from the other.' Would someone clear
that up for me and explain it?

DR. DONIACH: If you remove the pituitary from
an experimental animal there is an eventual
atrophy of the target organs, the thyroid and
adrenals. But this atrophy is not an immediate
one. The first stage is a failure of the hormones of
these target organs to be put out, so that they re-
main apparently quiescent and gradually, I do not
know by what mechanism, the stored hormones in
these two organs disappear. Eventually there is
left a small, somewhat fibrous organ.

PROF. MCMICHAEL: In the early stages they are
fixed in situ, as it were, but not working, although
they may look histologically normal?

DR. DONIACH: Yes. The problem really is the
time-how long does complete hypophysectomy
take in the human to lead to atrophy of the thyroid
and adrenals? I am afraid there I can only guess.
I do not know if anyone can give us more data.

DR. FRASER: The only contribution I can make
is to say that amongst a group of cases of Sim-
monds' disease, say 15 to 20 of them, who have
had the disease for more than ten years, some-
thing like half of them have been complicated in
later years by a more complete myxoedema, pre-
sumably associated with actual thyroid atrophy.
It takes many years before this complete atrophy
of the thyroid supervenes. It is almost a secondary
complication and may be due to the same cause as
spontaneous myxoedema.

DR. PATERSON: I would like to ask Dr. Doniach
whether he thinks the hyperplasia of the lymphoid
tissue at the base of the tongue which he men-
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tioned would be consistent with a relative lack of
ACTH?

DR. DONIACH: It certainly would be consistent
with the present fashion, but you might have to
wait a few years to be certain !

DR. GOODWIN: One point about the mode of
death; from the histological studies of the lung it
appears that there must have been a fairly large
veno-arterial shunt and I wondered whether the
patient was cyanosed at all in the last day or two.

DR. FRASER: No, he was not cyanosed.
PROF. McMICHAEL: Dr. Doniach has no proof

that blood was flowing through these dilated
alveolar capillaries in the bronchopneumonic areas.

DR. HOWELL: As regards the paraplegia, I do
not know its cause. A paper was written about
a year ago, however, by an American neuro-
pathologist (Lassek, A. M., 1950, Brain, 73, 95)
analysing the pyramidal tract degeneration in
cases of hemiplegia due to cerebral tumour, and
several of these cases showed no pyramidal tract
degeneration at all. This caused a lot of con-
fusion and difficulty and the answer to the prob-
lem has not yet been found. As regards the find-
ing of paraplegia in a pituitary adenoma, it is very
rare. I asked a number of colleagues at Queen's
Square if they had seen such a thing, and nobody
had. As for an irritative lesion, I think that is
very dubious indeed. An irritative lesion causing
a continuous paraplegia in flexion for five months
-to be more exact, a paraplegia for seven months
and a paraplegia in flexion for five-without
evidence of epilepsy or the like is most improbable
and does not fit in with clinical experience at all.

DR. GILLILAND: At what site could an irritative
lesion produce these effects?

DR. HOWELL: The only irritating lesion which
causes flexion is pain or tickling sensation going
into the lower thoracic or lumbar cord. Cortical
irritation does not cause continuous flexion.

DR. LENNOX: May I ask Dr. Howell what he
thinks of Dr. Fraser's suggestion that a Korsakow
picture may be produced by pressure on the
mammillary bodies by a pituitary tumour? I do
not recollect the syndrome being produced by
that particular tumour.

DR. HOWELL: I think pituitary adenoma not

uncommonly does give confusional states of one
type or other, and lesions in that region from
other causes also produce them.

PROF. MCMICHAEL: What is the distribution of
the motor fibres of the crus? Is it the face in the
middle and legs to the outside, or legs to the
inside and face to the outside?

DR. FRASER: Legs in the inside.
PROF. MCMICHAEL: Legs to the inside, thank

you. You were once an anatomist! Well, that
might do it, mightn't it? After all, it is only a
very small proportion of the fibres in the pyramidal
tracts of the cord that come from the motor area
of the cerebral cortex. I have forgotten the actual
number, but it is extremely small.

DR. CROFTON: Our failure to find lesions in
the Weigert-Pal preparations may be only an ex-
pression of the relative crudity of our pathological
methods, may it not?

PROF. McMICHAEL: Yes, I think so.
DR. DONIACH: I did find that when I got out

this museum bottle of an earlier case of chromo-
phobe adenoma in order to demonstrate the de-
pression at the base of the brain there was a note
in the clinical history that Dr. Purdon Martin had
noted extensor plantar reflexes. Would you say
that extensor plantar responses are rare in chromo-
phobe adenoma?

DR. HOWELL: 1 think they are rare. If present
they are usually secondary to hydrocephalus
rather than to pressure on the crus. Hemiplegia
occurs more often with tumour having gone up
into the temporal lobe and so affecting the motor
radiation. As regards paraplegia in flexion from
intracranial disease, it does occur but is as yet un-
explained. It is an extraordinary rarity; I have
never seen one before and Dr. Purdon Martin has
seen very few.

DR. COPE: I have seen one that occurred in the
Army following an accident to a man in a jeep in
North Africa. He eventually died of it with com-
plete atrophy of the cortex over large areas of the
brain which was quite unexplained. This was the
result of trauma.

DR. HOWELL: It has been described and it does
occur but its rarity is quite outstanding as op-
posed to cord lesions with which it is common.
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