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Clinicopathological Conference
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in

a

Middle-aged Woman

DEMONSTRATED AT THE ROYAL COLLEGE OF PHYSICIANS OF LONDON

British Medical Journal, 1972, 4, 773-777

On 26 October 1972 the Royal College of Physicians held the
first of its quarterly clinicopathological conferences. The main
participants were Professor D. A. Heath (1) and Dr. Celia
Oakley (2).
Case History
For seven months a woman aged 37 years had had constant left
submammary pain, which was not related to effort, and five
fainting attacks, not related to exertion or fatigue. For one year
she had been breathless on climbing hills. There was no breathlessness at nights. She had had no cough and there had been no
history of haemoptysis. She had had an appendicectomy at the
age of 14 years. Five years before this first admission to hospital
she had had "pneumonia," the details of which were not known.
She was married and had a teenage child. She worked as a
canteen supervisor.
On admission she was 5 ft 3 in (160 cm) tall and weighed 11 stones
8 lb (73 5 kg). The systemic blood pressure was 130/80 mm Hg., but
the heart was clinically normal. A special investigation was carried out.
During the next six years her breathlessness on effort gradually
increased so that finally she was unable to walk more than a few yards
on the level. She tired very easily, and continued to have submanmary
pain unrelated to effort. Both ankles had swollen by each evening but
there was no evidence of phlebitis in the legs.
She was then admitted to hospital for a second time when she was
found to have lost nearly two stones (12-7 kg) since her previous
admission. She was very breathless. There was no cyanosis and no
clubbing of the fingers. The systemic blood pressure was 120/80
mm Hg. The heart was in sinus rhythm. The apex beat was palpable
in the fifth left intercostal space 1 cm beyond the midclavicular line.
There was a pronounced parasternal heave. The second heart sound
was palpable, very loud, and narrowly split. No murmers were heard.
There was no pitting oedema of the ankles or sacrum. The jugular
venous pressure was not raised. Special investigations were carried out.
She was admitted to hospital four months later, as an emergency
from outpatients. She was so breathless that she was unable to leave
her bed or to lie flat. She had a cough productive of white, frothy
sputum, but no haemoptysis. The jugular venous pressure was
raised and there was pitting oedema of the ankles and the sacrum.

The liver edge was palpable 4 in (10 cm) below the right costal
margin. The heart was enlarged but there were no new clinical signs.
There were fine crepitations at both lung bases. The patient died
suddenly a few hours after admission.

Clinician's Comments
DR. CELIA OAKLEY: I will go through this tersely worded account
to pick up the key points. The patient was a woman. She was
first admitted in 1958 and she died in 1965-so the diagnosis is
likely to be fairly exotic as she died over seven years ago. Her
left submammary pain did not inspire me as a symptom and
I'm going to ignore it because I cannot explain it; certainly it
does not have the flavour of a cardiac pain. Fainting attacks
which are not related to exertion suggest that they are either not
cardiac in origin or perhaps might be due to intermittent
cerebral or cardiac dysrhythmia or to circulatory obstruction.
Fainting attacks which are related to exertion are typical of
several cardiac conditions in which the inflow into the left
ventricle is insufficient during exercise to allow the blood pressure, and perhaps coronary flow, to be maintained. This occurs
typically in aortic stenosis but also in severe right-sided obstruction such as pulmonary hypertension, and much more rarely
with severe pulmonary stenosis. It may also occur intermittently
with cardiac myxoma or hypertrophic cardiomyopathy.
Her breathlessness is probably linked to the fainting attacks.
Her "pneumonia" may be relevant. Her blood pressure was
normal, and, at this relatively early stage in her disease, the
heart was clinically normal. I think this is an important clue
because later on we find she has the physical signs of severe
pulmonary hypertension. This may mask cardiac murmurs
because of the loss of output which may result from pullmonary

hypertension complicating a left-sided lesion which might
otherwise be obvious, but at this before the onset of severe pulmonary hypertension the murmurs of causative mitral stenosis
or other left-sided lesion should have been obvious.
SECOND ADMISSION

On her second admission in 1964 she had no cyanosis or clubbing, so we know her breathlessness was not due to significant
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were now some definite abnormalities in the
hypoxaeiia. There
enlargement

TERMINAL ADMISSION

On her terminal admission we now have helpful diagnostic signs.
Firstly, there was white, frothy sputum and fine crepitationssuggesting pulmonary oedema. For the first time we get the idea
that not only did she have pulmonary arterial hypertension but
she had pulmonary capillary hypertension also. In other words,
there was pulmonary venous obstruction at some level fhm the
pulmonary veins themselves down to the left ventricle. She also
had signs of congestive heart failure with raised venous ptessure,
pitting oedema, and a large liver.
Nothing in the story has suggested pulmonary embolism; it
does not cause pulmonary oedema and she has never had unilateral swellingof thelegsor phlebitis, or haemoptysis. Thelengthof
history would besurprisingfor amyxoma.Thelatterwouldhaveto
be in the left atrium (because of the later evidence of venous
obstruction) but with no emboli and no murmurs-the presumption is too far-fetched. Thereisnothing inthesigns tosuggest that
she had hypertrophic obstructive cardiomyopathy but this
disease may rarely present clinically with pulmonary hypertension.
Suggested Diagnosis
Syncope, dyspnoea, and a "normal" heart should alwaysmake
us think of solitary or obliterative pulmonary hyperteon, in
which dyspnoea is due to ventilation-perfusion mismatching
with an increased dead space. Syncope early on is due to undefilling of the left ventricle on exercise, often vanishing later
because the patients avoid the circumstances which cause it.
Primary lung disease seems to be unlkely because of the
absence of signs in the lung early on. Similarly, she
probably did not have congenital heart disease wi a central
right to left shunt due to pulmonary vascular obstructio, since
she had had a child and she was not cyanosed.A -t"silent"
condition is cor triatriatum, which can present in later life
though again she would have been unlikely to have got through
her pregnancy normally. "Silent" mitral stenosis is unlikely
because we have her early story and "silent" mitral stenosis only
becomes silent when there is a low ouput combined with severe
pulmonary hypertension and acalcified valve.
We are therefore left with a presumption of solitary pulmonary
hypertension. Which sort do we choose? Usually this is due to
precapillary causes. If arterial it is usually postembolic, usually
with episodes which can be misdiagnosed as pneumonia or
pleurisy. In the absence of such a history, one thinks of primary
arteriolar obstruction in idiopathic pulmonary hypertension.
This often follows pregnancy but here we have a long gap.
Idiopathic pulmonary hypertension may also befamlial,when
it presents usually in young adultlife or childhood. This patient
was a very obese woman so perhaps she had been on a slmmn
drug, aminorex fumarate tablets, but at her presentation, n
1958, the drug was not on the market, I think. We do not in any
case expect pulmonary oedema with a precapillaryhypertension.
We are left then with postcapillary obstruction.

1972

So I am forced to conclude that this might be pulmonary venoocclusive disease. May I have some investigations ?

Ivestig

o

PROFESSOR D. A. HEATH: You have been very bold, Dr. Oakley, in
giving us a definitive diagnosis. What investigations would you
like?
DR. OAKLEY: I would like the chest x-ray film and the electrocardiograph, which I regard as part of the cinical examination.

PROSSOR HEATH: Let us now go through them in chronological order, first the chest x-ray film from October 1958.
DR. OAKLEY: This could be normal, but in the x-ray film of the
second admission (fig. 1) the heart is enlarged and the right
atrium looks rounded and a litde dilated. There is some increase

FIG. 1-Radiograph of the chest taken on the second admission to hospital
in September 1964

in the ventricular mass. The main pulmonary arteries are
grossly dilated and dense. The lung fields are abnormal, particularly on the right. There is a mottled pattern of interlobar
lines, though I cannot recognize any septal lines. The left lung
is also abnormal.

PROFESSOR HEATH: Do these radiological changes in the lungs
comfort you, or fill you with alarm?
DR. OAKLEy: No, they please me. We know that pulmonary

oedema may be unilateral but this does not look like ordinary
pulmonary congestion. It is a very curious pattern. The chest
film of September 29 looks a great deal better. The heart is
larger but the changes in the lungs have cleared almost completely.

PROFSSOR HATH: Here are the electrocardiographs you

wanted.

DR. OAKLY: The one on the first admission is quitenoal,
with no right ventricular hypertrophy. By the secondadmission
(fig. 2) she has gross right axis deviation though there is very
litde in theprordii leads toindicate hypertrophy of the right
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heart: clinical
and a parasternal heave, which I
should interpret as being due to right ventricular enlargement
particularly in view of the palpable, loud second sounds.
Clearly, she had then severe pulmonary hypertension. We sometimes overdiagnose this but much more often miss it entirely,
and I would not feel too puzzled about the fainting attacks preceding the clinical evidence of pulmonary hypertension. She had
no evidence of right-sided heart failure and the preservation of
a narrowly split second sound suggests that at this stage the
right ventricle was coping well and that its total systolic time had
not become prolonged. Delay in pulmonary valve closure is the
earliest clinical sign of right ventricular failure, which had not
yet occurred.
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TAULE I-Results of Cardiac Catheterization
October
1958*

Cardiac output (1/min/m')
Arterial , aaturation (%).98.5
preaaurea (mm Hl)
Pulmonary wedge, mean
Pulmonary artery; systole, diastole (mean) ..
..
atiu,mean
PulmonvacWulre tance
.

Rikh

(dyne/ec/cm-')

September
1964.

4-1

14
42/19 (33)
.
.271
1

2-4

90*4
12

108/54 (75)
..
11

,23

No evidence of intracardiac shunt.

wedge pressure of almost any figure-it is usually impossible to
obtain a satisfactory record.
PROpESSOR HEATH: Here are the results of a second cardiac
catheterization, done in September 1964 (table I).
DR. OAKLEY: Now the wedge pressure is still 12 mm but there
is a grossly abnormal pulmonary artery pressure, with a very
wide pulse pressure, which suggests the pulmonary arteries are
distended and have reached the limits of their elasticity. The
right atrial pressure is high and clearly she is in right heart
failure with very high calculated pulmonary vascular resistance.
The cardiac index is now at the lower limit of normal (2.5 L/
n/mii in our laboratory).

PROFESSOR HEAmH: What pulmonary function tests would
interest you ?
nG. 2-Electrcardiogram taken on the second admission in Septber
1964.

DR. OAKLEY: The blood gases, mechnics of breathing, and
her dead space/tidal volume ratio (table II). This shows she was
hyperventilating-suggesting stiff lungs-but there was no
TABLE n-Results of Pdmonary Function Tests in September 1964
Teat
Vital Capacity (1.)......209
Funonad reidual capaty (1.)
.
Residual volume (1.).
Total lung capacity (4)..415
Forced expiratory volume (1 gec) (L)
Lun4g compliance (ml/cm/H,O)
Difluaing capacity (DLco) (ml/mImm Hg)
.5-4
'Arterial 0 tenaion (Paog) (mm H)
Arterial CO, tenaion (PawO,) (mm Hg)
Alveolar 03 tenaion (PAco (mm Hg)
Tidal Volume (VT) (Mi)
Reapiratory rate (per min)

FIG. 3--Electro

diogram taken on the final admissio n Januay 1965.

PROFESSOR HEATH: Would you like to see the results of these
enigmatic special investigations ?
DR. OAKLEY: I expect you did lung finction tests and I am
pretty sure you must have passed a cardiac catheter.
CARDIAC CATHTERZATION

PROFESSOR HEATH: Let us look at the results of a cardiac
catheterizatio carried out in October 1958 (table I).
DR. OAKLEY: At this stage her pulmonary artery pressure was
raised but not greatly. Was this due to left-sided changes? The
pulmonary wedge pressure is abnormal-it is usually lower than
12 mm-however, I am not put out by that because if she did
have pulmonary veno-occlusive disease, one could record a

Patient
2-06
1-37
1-94
124
20-0
37*7
104-9
456
23-7

Predicted
Normal
Rang
2 45-3-97
1-66-3-46
1-13-2-61
425-6-33
1-81-3-41
80-180
11-9-32-1
83-102
35-44

alveolar hyperventilation as her Pco, was normal. In solitary
pulmonary hypertension of any kind the arterial Pco, is often
low. There appears to be an increased drive to breathe which
overcompensates for any increase in dead space; this may
be present at rest or only appear with exercise. Her spirometry
and her diffusing capacity are nrmal, which helps to exclude
intrinsic lung disease such as fibrosing alveolitis. I do not think
you have given me any information which makes me want to
change my diagnosis.

Discussion
PROFESSOR HEATH: Dr. Oaldey has been very confident indeed in
diagnosing primary pulmonary hypertension and she has gone
so far as to say that she thinks this is the veno-occlusive disease
variant. I wonder if anybody would like to make any comment
about these ?

MENBER OF AUDIENCE: Could we have the race of the patient
and any residence abroad?
PROFESSOR HEATH: So far as I know she was Irish and had not
lived abroad.
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ventricle. This suggests that the right ventricular load is recent,
quite different from the profound change one sees in c
ital
heart disease.
In the final admission (fig. 3) the electocardiogram has right
atrial P waves, sharp and pointed in lead HI; a large late vector
to the right in AVR; and a QR in 1V. Vs and V, show wider
complexes possibly due toaberrant conduction.The chnges have
progressed to severe right ventricular overload of the
acquired pattern with small voltages achieved, but, a big
late vector to the right sugsting delayed depolarization and
fitting in with a dilated right ventricle that has begun to fall.
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DR. G. DE J. LEE (3): Was she menstruating normally and did
she have toxaemia of pregnancy?

DR. A. JOHN ROBERTSON (4): You say she had a constant left
submammary pain. Do you mean she had a pain that was always
the same or that the pain was there constantly every minute of
every day for seven months? I think a clinician would have
asked you to give adequate detail.

PROFESSOR HEATH: Professor Bishop, would you care to enlarge
on this ?
PROFESSOR J. M. BISHOP (5): The pain was frequently recurrent
in the same location, but it was not constantly present.

elastic lamina. No intimal proLiferation is present. The pulmonary
arterioles were abnormal, with a distinct media of smooth muscle
bonded by internal and external elastic laminae, so that they resemble arterioles in the systemic circulation. Muscularization extended
even as far as the precapillary vessels, down to 30 ,L in diameter.
There were no fresh or organizing thrombi in the pulmonary arteries.
There was no necrotizing arteritis and no dilatation lesions were
found. Hence the changes in the arteries were those of grade 1
hypertensive pulmonary vascular disease, entirely muscular in nature.
There were, however, striking changes in the small pulmonary
veins, though the large pulmonary veins were normal. Most of the
small pulmonary veins and venules showed pronounced intimal
thickening by loose cellular fibrous tissue. The appearances suggest
that the occlusion is due to organizing thrombus. Fig. 5 suggests that
the occlusion has taken place in several stages, and there is also
muscularization of the vein wall so that its appearance comes to
resemble that of a muscular pulmonary artery. In many veins there
was evidence of recanalization of thrombus, with dense fibrous tissue
round the recanalised channels. There was also dilation of lymphatics.

DR. G. HOWITT (6): What were the E.S.R. and serum proteins ?
PROFESSOR HEATH: They were virtually normal. Well, Dr.
Oakley, there seems to be no voice of dissension. So perhaps Dr.
Winson would describe what was found at necropsy.

Necropsy Findings
DR. M. D. WINSON (7): The heart, from which all fat had been
dissected, was enlarged, weighing 420 g, due to hypertrophy of
the right ventricle (150 g)-over double the figure accepted as
the upper limit of normal. The left ventricle was of normal
weight, 170 g. The ratio of left to right ventricular weight was
1:1, indicating right ventricular hypertrophy. The heart valves
were normal, and there was no pulmonary stenosis.
Hence the right ventricular hypertrophy was due to increased
pulmonary vascular resistance. This idea was supported by the fact
that the elastic pulmonary arteries were dilated and atheromatous.
No thrombus was present. The lungs were inflated and fixed with
formalin-steam. On cut surface the small pulmonary arteries were
thick-walled and stood out prominently from the surface.
Considering the causes of pulmonary arterial hypertension, there
were no pretricuspid shunts, post-tricuspid shunts, or mitral valve
disease. There was no pulmonary fibrosis or emphysema or other
pulmonary cause for chronic hypoxia. Both lungs were oedematous
and showed the brownish mottling of haemosiderosis. There were
histological changes in the pulmonary vasculature consistent with
pulmonary arterial hypertension. The elastic arteries (over 1 mm
diameter) were atheromatous. There was medial hypertrophy of the
muscular pulmonary arteries-diameter 100-1,000 t. Fig 4 shows a
muscular pulmonary artery, 460 L diameter. There is medial hypertrophy and bundles of longitudinal muscle internal to the external

FIG. 5-Transverse section of small vein showing occlusion by loose cellular
fibrous tissue. The histological appearances suggest that occlusion has
taken place in several stages. (Elastic Van Gieson x 300)

Pathologist's Diagnosis
Congestive cardiac failure brought about by pulmonary arterial
hypertension due to secondary occlusion of the intrapulmonary
veins.
PROFSSOR HEATH: So you think that Dr. Oakley was right in
her bold diagnosis ?
DR. WINSON: I think she was indeed.

PROFESSOR HEATH: I would like to open the discussion by
trying to put the case we have discussed today into a larger
framework because I think it illustrates an important problem
for clinicians at this time in Western Europe. Dr. Oakley, what
do you think is the aetiology of pulmonary veno-occlusive
disease ?
DR. OAKLEY: I have not any idea. Since this disease was
described and named, I think by yourself, Sir, we have been
looking out for it but have seen only one patient. During this
time we have seen many patients with pulmonary arterial hypertension, solitary and due to an increase in arteriolar resistance
from unknown causes.

FIG. 4-Muscular pulmonary artery showing medial hypertrophy without

intimal proliferation. (Elastic Van

Gieson

x

117)

PROFESSOR HEATH: One of the interesting things that has
emerged over the past ten years is that pulmonary hypertension
in some cases can be due to dietary factors. Some of the causes
are fairly exotic. There is Crotalaria spectabilis, a cover crop
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PROFESSOR HEATH: There was no evidence of toxaemia of
pregnancy and I believe she was menstruating normally.
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DR. OAKLEY: I believe that the venous type of pulmonary
arterialhypertension shouldbe diagnosable clinically, butthatthis
condition is genuinely rare and not being missed. The distinction
is based on the presence of pulmonary oedema, which is patchy
and intermittent, simulating pneumonia. Patients with precapillary puhnonary hypertension due either to recurrent
embolism or to dietary factors have peculiarly clear lung fields
at all stages of their disease right up to the end.

Conclusions
PROFESSOR BISHOP: I failed to diagnose the condition in life in
this patient, because I did not know about the condition at
the time. Looking back, we should have attached more significance to that late radiograph, but clinical pulmonary oedema is
a late feature, and only preterminal in this case. If

there should prove to be any kind of therapy for this
condition, we have got to recognize it earlier than that. Would
pulmonary angiography help us here?
DR. OAKLEY: I do not think it would. Our own patient, a man
in his early 30s, had symptoms which went back to when he was
a student in Edinburgh. He had had recurrent episodes diagnosed radiologically as pneumonia. Angiography at those times
might have shown patches where venous filling did not occur
but not when the x-ray film was clear.
PROFESSOR HEATH: No one should think that the possible relation between anorexigens and pathology of the lung and pulmonary circulation is a problem confined to the West Germans
and the Swiss, for on the market in Britain is the anorexigen
chlorphentermine (Lucofen), which is closely related structurally
to amphetamine. This drug produces the most striking changes
in the lung parenchyma of rats.
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Details of this case, previously reported as "Pulmonary veno-occlusive
disease," (Heath, D., Segel, N., and Bishop, J., Circulation, 1966, 34,
342), are published by permission of the American Heart Association Inc.
We are grateful to Professor J. M. Bishop for allowing us to discuss
the case of this patient who was under his care. This conference was
recorded and edited by Dr. W. F. Whimster.

Hospital Topics
Controlled Trial of Treatment for Cerebral Concussion
MIKAEL RELANDER, HENRY TROUPP, G. AF BJORKESTEN
British Medical Journal, 1972, 4, 777-779

Summary
In a study designed to compare two types of treatment of
cerebral concussion, 178 patients were allocated to a
Neurosurgical Clinic, Helsinki University Central Hospital, Helsinki,
Finland
MIKAEL RELANDER, L.K.T., Registrar in Plastic Surgery, Department
of Orthopaedic and Traumatological Surgery.
HENRY TROUPP, L.K.T., Neurosurgeon, Neurosurgical Clinic.
G. AF BJORKESTEN, L.K.T., Professor and Chief, Neurosurgical Clinic.

routine treatment or to an active treatment group; in the
latter a good prognosis was emphasized, the patient was
mobilized early and given physiotherapy. In the routine
treatment group the average time off work was 32 days
compared with 18 days in the active treatment group.
Physiotherapy seemed to be particularly valuable in old
patients and in those with exaggerated fears about their
condition. It is suggested that throughout their illness
and follow-up, patients with cerebral concussion should be
under the care of one doctor, one who is particularly interested in the subject and that more propaganda is needed
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which grows in the United States. Its seeds contain the pyrrolizidine alkaloid monocrotaline which when given to rats always
causes pulmonary arterial hypertension. Another plant, Crotalaria fulva, causes veno-occlusive disease in the liver in man in
the West Indies, but its alkaloid fulvine is also a potent cause of
pulmonary hypertension in rats. Much closer to home is the
ragwort, Senecio jacobaea, which contains several aLkaloids that
will give rise to pulmonary hypertension in laboratory animals.
This material can be obtained in "health stores" in Great
Britain.
Recently in Western Germany, Switzerland, and Austria
there has been an epidemic of "primary pulmonary hypertension," which has been considered by some to be related to
the anorexigen aminorex fumarate. In this epidemic, and particularly in the controversy as to whether anorexigens are concerned in its causation, it has become a point of central importance as to what the clinician means by his diagnosis of "primary
pulmonary hypertension." Though some cardiologists in
Europe seem confident that they can diagnose "primary pulmonary hypertension," to a pathologist this seems to be a blanket
clinical term, describing three diseases. These are classical
primary pulmonary hypertension-which is a disease of the
pulmonary arteries-pulmonary veno-occlusive disease-which
is a primary disease of the pulmonary veins-and recurrent
thromboembolism-which is a disease of blood and systemic
veins. Dr. Oakley, do you believe that the average clinician is
justified on clinical grounds in making a clear diagnosis of one
of these pathological entities ?
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