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Clinicopathological Conference

A Case of Aortitis with Nephrotic Syndrome

DEMONSTRATED AT THE ROYAL POSTGRADUATE MEDICAL SCHOOL

Clinical History

Professor J. F. GOODWIN (1): The patient (Case No. 335577;
P.M. No. 12448) was an Iraqi man aged 19. In August 1966
he complained of malaise and had a low-grade fever and severe
muscular pains, mainly in the proximal parts of the limbs.
There were occasional haemoptyses. His physicians in Iraq
stated that his chest x-ray film was norm4l but that the sedi-
mentation rate was 115 mm. in one hour. In March 1967 he
developed a sudden attack of breathlessness and cough with
frothy red sputum. When examined by Dr. Al-Babrani he was
found to have cardiac enlargement with a short systolic murmur
at the apex and a gallop rhythm. The blood pressure was
135/85 mm. Hg, and there was some ankle oedema and hepatic
enlargement. Another chest film showed some cardiac
enlargement. The haemoglobin was 70%; the blood urea,

electrolytes, cholesterol, and serum proteins were normal. A
diagnosis of cardiomyopathy of unknown origin was made.
He was treated with steroids, diuretics, and digitalis.

In June 1967 he developed generalized oedema and ascites
with heavy proteinuria. There was microscopic haematuria
associated with pus cells and granular. and hyaline casts in
the urine.
He was referred to Hammersmith Hospital by Dr. Al-Bahrani

and was admitted on 1 January 1968. He was not complaining
of dyspnoea or orthopnoea but had generalized muscular aches,
tenderness and weakness, substernal pain on effort, and palpita-
tions.

Physical Signs

On examination he was a thin and wasted youth with
extreme muscular weakness and marked striae. The cardiac
impulse was diffuse, indicating enlargement of both ventricles.
There was a palpable early diastolic gallop due to a loud third
heart sound. A fourth heart sound was also present. The

second sound was widely split, and pulmonary valve closure
was accentuated. There was a short, faint diastolic murmur
at the apex and an inconstant early diastolic murmur at the
left sternal edge, associated with a grade 2 ejection-type systolic
murmur. The blood pressure was 130/85 mm. Hg ; the arterial
pulses were all normal, as was the jugular venous pressure.
The optic fundi were normal. Both the spleen and the liver
were enlarged. In the musculo-skeletal system there was

generalized muscular tenderness with extreme wasting of the
limbs. There were no neurological abnormalities, no petechiae,
no clubbing of the fingers, and no lymphadenopathy. There
was oedema of the ankles. Urine examination showed heavy
proteinuria-up to 12 g. in 24 hours.

Chest radiography showed cardiomegaly and dilatation of the
aorta. Electrocardiography showed grade 2 left ventricular
hypertrophy and changes of hypokalaemia and digitalis.
A provisional differential diagnosis of infective endocarditis,

dissection of the aorta, or systemic lupus erythematosus was
made.

Further Investigations

The haemoglobin was 13 9 g./100 ml.; the packed cellvolume
45; and the white blood cell count 11,000/cu. mm., 94%

polymorphs. There were 470,000 platelets/cu. mm. No
eosinophilia. Electrolytes: sodium 132, potassium 2, chloride
85 millinormals. The blood urea was 18 mg./100 ml. Blood
cultures were negative. Urine culture was negative, there was
no deposit, and no acid-fast bacilli. The protein level was
12 g. per 24 hours, the volume 2,600 ml. No paraprotein was

detected. The Wassermann was negative. The antistreptolysin
titre was less than 50 units per ml. An L.E. preparation was
negative. Serum proteins: total 5-1 g./100 ml.; albumin 14,
globulin 3-7 (mainly a2). The serum cholesterol was 275 mg./
100 ml., the serum bilirubin 0 4 mg./100 ml., the alkaline
phosphatase 18 K.A. units, the 5-nucleotidase 20. The glucose
level was 120 mg./l00 ml.
A firm diagnosis of the nephrotic syndrome was now made,

and his severe muscular weakness was attributed mainly to
potassium depletion resulting from diuretics and steroids. This
was corrected by intravenous potassium administration. An
electromyogram to exclude a peripheral myopathy was normal.

Further Progress

On 2 January he developed precordial pain of anginal nature
and the blood pressure rose to 180/110 mm. Hg. The serum
lactic dehydrogenase was 200 (heat stable fraction 35%). The
temperature was 98o-99' F. (36 6°-37.2° C.). It was thought
that possibly further aortic dissection had occurred (Fig. 1).
On the 7 January the blood pressure was 190/120 mm. Hg.

The patient was sleepy. The urine volume was 2,700 ml., the
serum potassium 4 8, and the blood urea was 37 mg./100 ml.

A.- . ..-.. .. ... ... .............:::

FIG. .--Chest film 2 January 1968. The heart is markedly enlarged.
There is considerable dilatation of the ascending aorta and aortic arch;

some calcification can be seen in the aortic knuckle (arrow).
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360 10 May 1969 Clinicopathological Conference

The blood pressure level was reduced by methyldopa (Fig. 2)
and the possibility of a renal vein thrombosis as a cause of the
nephrotic syndrome was considered. On 10 January an intra-
venous pyelogram was performed which revealed a shrunken
left kidney (Fig. 3). The patient was seen in consultation by
Dr. Wrong and Dr. Sevitt at this time.
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FIG. 2.-Chart to show fluctuations of blood pressure and other events
during the course of the illness.

On 11 January he developed severe epigastric pain radiating
to the back and collapsed with sweating and considerable
distress. The blood pressure varied from 180/120 to 200/140
mm. Hg. There was peripheral cyanosis. There were no bowel
sounds and no rebound tenderness, but there was guarding in
the epigastrium. All arterial pulses were equal and the cardiac
rhythm was normal. There was no melaena and no fever. A
chest radiograph and electrocardiogram showed no change.

It was thought that further aortic dissection had occurred,
but the possibilities of an acute renal artery obstruction,
phaeochromocytoma, or pancreatitis were considered. The
blood sugar was 120 mg./100 ml., the blood urea 20 mg./
100 ml., the serum amylase 70 units, the haemoglobin 10-3 g./
100 ml., and the W.B.C. 12,000/cu. mm. The blood pressure
was reduced by methyldopa and the patient improved rapidly
on conservative therapy.
On 12 January the blood pressure was 115/80 mm. Hg and

there was some abdominal distension but little pain. On
15 January he developed a cough with purulent sputum, which
grew pneumococci. The temperature was 1010 F. (38 4° C.)
and he was given penicillin and streptomycin.
On 16 January the diagnosis was again reviewed, and the

most likely possibility was thought to be arteritis affecting the
aorta and the right renal artery, producing renal artery stenosis
and a nephrotic syndrome. The early diastolic murmur was

thought probably to be due to aortic regurgitation, possibly in
association with dissection or aortitis.
On 18 January a renal venogram was performed by Professor

Steiner which showed normal renal veins (Fig. 4). A pulmonary
arteriogram to visualize the aorta showed fusiform dilatation of
the ascending aorta with localized dilatation distal to the arch
and dilatation of the descending aorta with intervening normal
segments. There was no evidence of dissection. The pulmonary
arterial tree appeared normal.

The patient remained ill but did not have any further
abdominal pain. The blood pressure varied between 120/80
and 160/90 mm. Hg on methyldopa. The diagnosis was again
reviewed and considered to lie between dissection of the aorta
and a diffuse arteritis of uncertain cause. The indirect aorto-
gram was not considered entirely to exclude dissection. It was
thought that dissection, if present, might need surgical treat-
ment but that the steroids which the patient was already having
would be contraindicated. It was also thought that if an
arteritis was present steroids should be continued and surgery
would probably not be feasible. Therefore it was decided to
perform aortography to establish the diagnosis with greater
certainty.
Aortography was performed on 22 January. The ascending

and descending thoracic aorta was dilated and irregular, the
abdominal portion being grossly dilated. There was a large
thrombus above the renal arteries and the left renal artery was
occluded (Figs. 5 and 6). These appearances virtually excluded
dissection and strongly favoured an aortic arteritis.

Cardiac Catheterization
Cardiac catheterization (Dr. Rahimtoola) showed: pulmonary

artery pressure: 76/30 (mean 40 mm.) Hg ; indirect left atrial
(wedge) pressure mean 26 mm. Hg; right atrial pressure mean
9 mm. Hg; left ventricular pressure 170/24 to 40 mm. Hg;
ascending aorta 170/96 mm. Hg; descending aorta 170/92
mm. Hg; cardiac output 2 8 I./min.; cardiac index 1 8 I./min.
per sq. metre; and no intracardiac shunt.
The conclusions from the catheterization were that

pulmonary hypertension was due mainly to left ventricular
failure resulting from systemic hypertension and/or heart
muscle disease.
The diagnosis was again reviewed, and the gross impairment

of left ventricular function showed by the high end-diastolic
pressure in the left ventricle and the low cardiac index could
not apparently be explained by the degree of hypertension or
by the valve lesions, which were trivial. Disease of the heart
muscle seemed most likely, either due to a cardiomyopathy in
association with aortic arteritis or to disease of the coronary
arteries as a result of the arteritis. The patient remained unwell
but afebrile. Muscle biopsy and testicular biopsy did not show
any evidence of polyarteritis nodosa. By 24 January he had
improved somewhat and the sedimentation rate had fallen to
2 mm. in one hour.
On 28 January he developed a cough with sputum and

impairment of percussion note at the base of the left lung. A
chest radiograph showed bilateral infiltration suggesting
pulmonary oedema and infection. The temperature was 1020 F.
(38 90 C.). He was treated with cephaloridine, methicillin,
hydrocortisone, diuretics, and digitalis.
On 31 January he developed circulatory arrest and resuscita-

tion was ineffective.

Clinical Diagnosis

The final diagnosis was primary aortic arteritis producing
renal artery stenosis and a nephrotic syndrome and involving
the coronary arteries and possibly the mitral and aortic valves.

(1) Primary aortic arteritis, producing
(2) Renal artery stenosis and
(3) Nephrotic syndrome.

Post-mortem Findings
Dr. E. G. J. OLSEN (2): The body was that of a young man

of 19. There was marked pitting oedema of both legs up to
the upper thighs and a recent thoracotomy for internal cardiac
massage. Biopsy material obtained during life consisted of a
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Clinicopathological Conference

FIG. 3.-Intravenous pyelogram, 15-minute film. This demonstrates good renal
function on both sides with a normal appearance of the collecting systems. The
right kidney is larger than the left in its longitudinal diameter. Right: 16 cm.;

left: 11 cm.

FIG. 5.-Aortography. Thoracic aorta, oblique projection. This
demonstrates an unevenly dilated aorta, some aortic regurgita-
tion, no evidence of dissection and no significant narrowing of
the main vessels arising from the aortic arch. Good coronary

artery filling.
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FIG. 4.-Right renal venogram. Retrograde injection into the
right and left renal veui, catheters having been passed from
the vena cava into the renal veins. Contrast medium outlines
the main renal veins quite normally. There is no sign of

thrombus.

FIG. 6.-Aortography. Antero-posterior projection of the dorsi-
lumbar aorta. There is very marked and uneven dilatation of the
aorta above the origin of the renal arteries. The right renal artery
is patent and of good calibre with good filling of its small branches.
The left renal artery is occluded at its origin. (Note the large non-
opaque filling defect in the lumen of the aorta, which represents
extensive thrombus. There is also evidence of mural thrombus just

above the origin of the left renal artery, marked by arrows.)
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FIG. 8.--Sections of aorta. The intima is uni-
forinly thickened, consisting predominantly of
collagen fibres. The media shows severe
fibrous replacement of elastic tissue. The ad-
ventitia also shows severe collagenous thicken-
ing. Recent thrombosis is seen in the super-
ficial layer in the left half of the photomicro-
graph. (Weigert's Elastic Van Gieson. X 11-5.)

FIG. 9.-A small focus of inflammatory cells at
the media-adventitial junction. In the centre
a small vessel is seen. (H. and E. X 384.)

FIG. 11.-Photomicrograph of lung vessel.
There is severe fibrous replacement of the
media, gross intimal and adventitial thickening.
Along one side, the media can just be seen
(white arrow). The photomicrograph also
includes bronchi and arterioles showing muscu-
larization, suggestive of pulmonary hyperten-
sion. (Weigert's Elastic Van Gieson. X 11i5.)

FIG. 13.-Photomicrograph of kidney showing
three glomeruli. One of the glomeruli shows
hyalinization. The other two show changes of
proliferative, as well as membranous glomerulo-
nephritis. The tubular epithelium contains

lipoid material. (H. and E. 96.)
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slightly atrophic testicular biopsy (? vascular cause) and an
entirely normal muscle biopsy.
The heart weighed 515 g. (normal 370 g.). There was

biventricular hypertrophy, left ventricular wall thickness
17 mm. (upper limit 14 mm.). The valves were normal.
Histological examination showed patchy fibrosis in the right
and left ventricles. The aorta was severely dilated and grossly
thickened. The intima was thickened (up to 5 mm. in some
areas), pearly white, and showing longitudinal ridging (Fig. 7).
These changes extended from just above the sinus of Valsalva
to just below the renal arteries. The change from normal to
abnormal aorta was abrupt. The same process extended into
the innominate, right subclavian, and common carotid arteries,
as well as into the left subclavian and common carotid arteries.
At the bifurcation of the carotid arteries the thickened intima
ended abruptly. In addition, in the aorta localized areas of
shallow aneurysms filled with laminated thrombus were also
present. One of these occluded the left renal artery, which
was already severely stenotic owing to the arteritic process.
The aorta continued normally into the common, internal, and
external iliac and femoral arteries, but the right popliteal
artery again showed intimal thickening suggestive of the
arteritic process. Both coronary arteries were also affected;
the smallest branch showing the disease process measured about
2 mm. in diameter. The adventitia was also grossly thickened.
The thickening corresponded roughly to the extent of the
intimal changes.

areas. There was also patchy vascular fibrous tissue replace-
ment and an occasional focus of chronic inflammatory cells
(Fig. 9), consisting of lymphocytes, histiocytes, and a very occa-
sional plasma cell. No giant cells were present. The adventitia
showed gross collagenous thickening, some vasa vasorum
showed concentric intimal thickening (onion-skin appearance),
and a few showed fibrous replacement of media and adventitia
and a sparse lymphocytic cufling. Sections of the muscular
arteries affected (popliteal and coronary vessels) showed similar
changes of intimal thickening. The smallest branch to be
affected of the coronary artery measured 200 microns (external
diameter). The temporal artery was normal.

Both lungs were overweight, left lung 455 g., right lung
850 g. The striking features were in the main pulmonary
artery and elastic vessels, right down to the level of 1,000
microns (external diameter). The histological appearances
were similar to those seen in the aorta (Fig. 10), consisting of

FIG. 10.-Lung showing severe thickening of the intima
by pearly white tissue and gross thickening of the adven-
titia in the larger pulmonary vessels extending to the

periphery.

Cm. - S . ,. .. ..-..:

FIG. 7.-The aorta is dilated and severely thickened. The
intima shows pearly white thickening with longitudinal ridging.
The disease process extends into the major branches of the
aortic arch. Note the abrupt change to normal dimensions
and normal intima in the region of the renal arteries (arrow A).
There are also two large thrombi, one of which extends into
the left renal artery. Note also the numerous shallow
aneurysms. The left kidney is of normal dimensions, the right
is enlarged and pale. The affected right coronary artery can

just be seen (arrow B).

Histological Changes

There was uniform intimal thickening (Fig. 8) consisting of
collagen and smooth muscle fibres as well as basophilic material,
which on histochemical examination proved to be acid muco-
polysaccharides. The media showed severe fibrous replacement
with complete destruction of all the elastic tissue in many

E

severe intimal and adventitial thickening. In addition, the
small pulmonary muscular arteries (100 microns-200 microns,
external diameter) and arterioles showed evidence of pulmonary
hypertension (Fig. 11). These vessels were not affected by the
arteritic process. The parenchnma of the lung showed oedema
and congestion, but there was no evidence of broncho-
pneumonia.
The right kidney weighed 315 g. (normal 125-170 g.). T"hi

organ was, on external examination, "a large white kidney"
(Fig. 12). On cutting, extensive fatty streaking was present,
and on histological examination it showed extensive severe
glomerular change, suggestive of a glomerulonephritis of mixed
type (proliferative as well as membranous components) (Fig. 13).
The tubules were predominantly normal, but an occasional tubule
showed atrophy. There was extensive insterstitial oedema.
Doubly refractile fat was demonstrated in tubular epithelium
as well as in the interstitium. The left kidney by contrast
showed no fat. It weighed 120 g. and was of normal appear-
ance. The organ measured 11 x 6 x 3 cm. and was of normal
size. The changes of glomerulonephritis were similar, but
milder, than those seen in the right kidney. Interstitial oedema
was present. Both kidneys showed also some coarse vacuola-
tion of tubule epithelium, suggestive of hypokalaemia.
The testes were small and the right organ showed a recent
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infarction. The liver weighed 2,240 g. (upper limit of normal
1,600 g.). Macroscopically and histologically severe centri-
lobular congestion was seen.

The spleen weighed 300 g. (upper limit normal 170 g.) and
showed similarly severe congestion. The adrenals weighed 4 g.

each (normal 6-7 g. each). These showed changes compatible
with steroid treatment.

~~~~~~~~~I I I -§-W-1W- -oi

0 1 2 34 5
cm.

FIG. 12.-Kidneys opened to show the relatively normal left kidney and
the enlarged right kidney. The pale streaking in the cortex is due to

lipoid material.

Pathologist's Diagnosis

(1) Primary aortitis with involvement of the aortic arch and
its branches. Coronary artery involvement as well as pulmonary
arterial involvement.

(2) Patchy myocardial fibrosis.
(3) Glomerulonephritis (mixed type)-nephrotic syndrome.
(4) Renal artery stenosis.
(5) Pulmonary hypertension.
(6) Evidence of congestion in liver and spleen.
(7) Pulmonary oedema.
(8) Testicular infarction.

Discussion

Professor GOODWIN: Dr. Olsen, before we start the discus-
sion could you tell us how recent the renal artery stenosis was ?

Dr. OLSEN: The narrowing at the ostium was pretty old
and consisted of the arteritic process, which is impossible to
date. In addition there was further narrowing by thrombus
dating from weeks to very recent age-about a week or 10 days.

Professor GOODWIN: It occurs to me now that perhaps his
episode of abdominal pain and hypertension was due to further
obstruction to his renal artery. Dr. Hobbs, perhaps you would
tell us about the serum protein electrophoresis?

Dr. J. R. HOBBS (3): In view of the nephrotic syndrome
the urinary protein was examined' to see whether or not the
arteritis had affected the small arteries of the kidney or whether
there was some other lesion. The proteinuria showed a fairly high
degree of selectivity, which suggested a mild sort of lesion such as
an early proliferative or membranous lesion. With an arteritic
lesion such as periarteritis nodosa we find the proteinuria is
very poorly selective. It was thus reported that renal arteritis

BRMu
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was improbable, and at necropsy the above interpretations were
justified-indeed, the nephrotic syndrome seems to have resulted
from a glomerulonephritis which has affected the right kidney
much more than the left. This seems to be a confirmation in
man of what Germuth's team2 have shown in the rabbit-
that renal artery stenosis can protect a kidney from glomerulo-
nephritis, which they had induced experimentally by immune

complexes. This they did by maintaining the antigen (bovine
albumin) in excess of the antibody response of the rabbit so

that soluble immune complexes resulted. These soluble
immune complexes can be of a size that preferentially lodge
in the renal glomeruli, where there is a pressure gradient which
is adequate to force them into the membranes. When they
become lodged complement fixation can follow with subse-
quent damage to the glomeruli. The reduced pressure gradient
in the glomeruli beyond a renal artery stenosis is inadequate
and the membranes are protected. This experimental finding
in the rabbit seems to offer an excellent parallel to the findings
in our present case. Germuth's group found the degree of
stenosis needed to protect the glomeruli resulted in some renal
cortical atrophy, and I thought the patient's left kidney showed
just this.

Dr. OLSEN: The measurements and appearance of the left
kidney were in fact normal, and there was no cortical atrophy.
But glomerular changes were seen histologically as I have
shown.

Immune Complex Disease

Dr. HOBBS: If the patient's glomerulonephritis was the
result of "immune complex disease " I would be prepared to
speculate that this might also have been the mechanism for his
aortitis. There is a very high pulse pressure across the walls
of the aorta, and he might have had complexes of a size driven
only through the glomeruli and the large arteries affected.
It is known' that the popliteal artery (affected in this patient)
has a higher pulse pressure than the abdominal aorta (which
was not affected), and this may explain the peculiar distribution
of the lesions in this case.

Dr. OLSEN: Dr. Hobbs, you are stressing this particular
instance because there were glomerular changes, but it is very
unusual for the muscular arteries or small vessels to be affected
in this form of arteritis. The usual site is the large elastic
arteries. There are some workers who suggested that this was
an autoimmunity to blood vessels or to vascular elastin.4 How-
ever, your theory suggests muscular arterial involvement; but
in this form of arteritis elastic arteries are usually affected, and
muscular artery involvement is the exception rather than the
rule. The Japanese workers' who have demonstrated circulat-
ing antibodies to vessels have suggested that, though the anti-
bodies are there, it is still by no means worked out whether
they are the direct cause of the arteritis under discussion.8

Dr. HOBBS: I agree that it is not worked out, but I would
suggest that the pressure characteristics across these large vessels
and across the kidney may be the key.

Dr. OLSEN: But I have shown you a very unusual case
where muscular vessels are affected-only a few cases of the
321 cases reported up to 1965 show muscular vessel involve-
ment.

Dr. E. D. WILLIAMS (4): How do you explain this very
sharp lower border to the lesion on the basis of the immune
complex theory? The pressures just above and just below this
cut-off must be virtually identical.

Dr. HOBBS: I thought this would be a difficult point to
explain. There is, however, a great big renal artery taking a
large draw straight off the aorta, and that might just drop the

pressure the critical amount.
Dr. WILLIAMS: But the pulmonary artery was also affected,

even though the intra-arterial pressure was very much lower.
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Dr. HOBBS: The pulmonary arteries did have a big pulse
pressure-this patient had pulmonary hypertension.

Types of Nephritis
Dr. 0. M. WRONG (5): In view of the red cells in the urine

and the fact that he had developed hypertension-though that
could be on the basis of renal artery stenosis-we thought that
he had a proliferative glomerulonephritis. We were not keen
to perform a renal biopsy because of all these enormous vessels,
and he seemed to have only one functioning kidney anyway.

Could Dr. Hobbs say what " immune complex disease"
means by other names in so far as it affects the kidney ?
Clinically, and having seen the biopsy and necropsy findings,
I would have said that this man could have had small vessel
disease of the lupus type, but I imagine that a good search
was made elsewhere and that it was not found. Otherwise the
whole renal picture could be that of post-streptococcal
glomerulonephritis, but there was no other evidence to suggest
that. There is a large group of nephritides of this histological
kind which are never firmly characterized.

Professor GOODWIN: What is the relation between the
nephrotic syndrome and renal artery stenosis ?

Dr. WRONG: I don't think there is any connexion in this
case. Berlyne7 in Manchester has reported three cases of
nephrotic syndrome and renal artery stenosis, but the relation-
ship was not that seen here. One of his patients was a girl
with long-standing nephrotic syndrome with hypercholesterol-
aemia who got a renal artery stenosis on that basis. That
doesn't apply to this man, as he didn't have atheroma. The
other two patients had renal artery stenosis, developed malig-
nant hypertension, and then got heavy proteinuria and
nephrotic syndrome from that cause. That doesn't apply here
either, as this patient didn't have malignant hypertension at
the stage when his nephrotic syndrome developed. So I think,
in fact, that there was no connexion between the patient's renal
artery stenosis and the cause of his nephrotic syndrome, unless
it is of the sort that Dr. Hobbs is postulating.

Professor GOODWIN: You think that he may have had
glomerulonephritis going on to a nephrotic syndrome
(" Hobbs's disease "), and then, perhaps, as an extension,
developed his diffuse arteritis ?

Dr. WRONG: I am not prepared to speculate on the cause
of the vasculitis, but I think it is unrelated to his glomerulo-
nephritis.

Geographical Incidence

Professor C. V. HARRISON (6): There are big series of cases
of this disease published. It is extremely rare in Western
Europeans, it occurs commonly in the East, and there are many
papers on this disease, both clinical and pathological. The
ordinary case of this aortic disease does not have glomerulo-
nephritis or nephrotic syndrome. They frequently present with
ischaemic renal hypertension, and one of the commonest ways
of picking it up is by investigating hypertension in children.

Dr. OLSEN: I should like to reinforce Dr. Williams's state-
ment that in this instance the patient has pulmonary hyper-
tension but in papers published where the pulmonary vessels
have been affected there was no mention of pulmonary hyper-
tension. In some instances pulmonary arterial pressure was
measured and it was normal. The extent of pulmonary vascular
involvement was variable.

Professor GOODWIN: We must be clear about the pulmonary
hypertension here-much of it undoubtedly was due to his left
ventricular failure. This level of pulmonary artery pressure
commonly results from left ventricular failure. So we ought
not to play up the haemodynamic side of the pulmonary hyper-
tension too much, as regards the pulmonary arteries.

BRITISH
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Time of Stenosis

Professor R. E. STEINER (7): Dr. Olsen, can you clarify for
me this question of renal artery stenosis ? You say that the
left kidney was of normal size. Now if this man had renal
artery stenosis for a long time the kidney would have been
smaller, so one assumes that this has been a recent renal artery
stenosis. Can you time it at all ?

Dr. OLSEN: It is very difficult to time it accurately within
a few days. The opening of the left renal artery was affected
by the arteritic process, and there was therefore narrowing of

lumen, but by no means a total occlusion. In addition there
was the thrombus which in deeper layers (next to the intima)
showed organization of two to three months' duration; but
thrombus at a lesser age was present until the most recent
occlusion, of perhaps four days to one week duration.

Professor STEINER: This still does not explain Dr. Hobbs's
theory as to how this happened. How much of the enlarged
kidney was true hypertrophy and how much was oedema or
fat ?

Dr. OLSEN: Hardly an' hypertrophy.
Professor STEINER: So we cannot call it a true hypertrophied

kidney. I

Dr. HOBBS: I find it hard to believe that the severe left renal
artery stenosis was there for only two or three days.

Professor GOODWIN: I would draw your attention to the
clinical episode of abdominal pain and hypertension. We
haven't explained this. It would fit in very well in time with a
recent further renal artery occlusion, if Professor Steiner is

correct. The pathologists are beginning to agree with this
possibility.

Dr. HOBBS: The patient had proteinuria in June 1967, and
this, as far as we can judge on histological evidence, affected
only one kidney and not the other, suggesting that marked left
renal artery stenosis was present eight months before death.

Dr. OLSEN: No. The kidneys were both affected, but the
right more severely than the left.

Dr. WILLIAMS: Can I ask you to clarify this, Dr. Olsen ?
You showed us two lesions-lipid in the tubules and glomerular
changes. The tubular lesion was very prominent, in the big
kidney, but much less so in the small kidney. What about the
glomerular changes-how severe were they on the two sides ?

Dr. OLSEN: Tubules containing fat were seen only on the

right side. Glomerular changes were present in both kidneys,
but much more severely in the right kidney than the left.

Streptococcal Nephritis
Professor E. G. L. BYWATERS (8): Immune complex deposi-

tion is a very popular theory at the moment, and it is used to

explain a very large number of different diseases. The crux of
this particular case seems to me to be the presence in this boy
of 19 of two apparently separate diseases, the aortic disease and
the kidney disease. Boys of 19 are not really expected to have
two diseases, particularly if they are fairly rare diseases; but
there is the bias of selection, and this boy has come from a long
way away. Is there any way of connecting them (apart from
the theory that Dr. Hobbs put forward, which is very difficult
to sustain, because, as Professor Harrison pointed out, these
aortic arch syndrome cases don't in general show renal lesions)?
It did just occur to me the glomerulonephritis might have betn
of the type due to a 83-haemolytic streptococcal infection.
There used to be found, in days when rheumatic fever was

very common, quite a lot of cases of rheumatic fever aortitis
(Pappenheimer and von Glaher) which looked rather nimilar to

this one; we have seen one case here. Rheumatic fever is so

scarce now that we rarely see this syndrome. It might quite
possibly be that both the aortitis and the glomerulitis are, mt
fact, streptococcal in origin.
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Clinicopathological Conference
Professor GOODWIN: This kind of thing has been described

in systemic lupus in very few patients. Dr. Wrong, perhaps
you could clarify this question of the kidneys.

Dr. WRONG: I find a lot of interest in what Dr. Hobbs said,
and think we are in danger of throwing the baby out with the
bathwater in rejecting his views. He has nicely explained why
there should be a discrepancy in the renal lesion on the two
sides. The left kidney need not be small for a significant degree
of stenosis to have enxisted for a long time. I don't know what
place his speculations on the aetiology of the vascular disease
have, but I think that they could well explain the discrepancy
between the two degrees of renal disease on the two sides. Now,
could this just be poststreptococcal glomerulonephritis, Dr.
Hobbs ? Would it be expected to behave in this way in some-
one who might have a difference in the renal perfusion pressure
in the two sides-is it one of the diseases you include in your
"immune complex disease " ?

Types of Poststreptococca Nephritis
Dr. HOBBS: This question hasn't been resolved as yet,

because there are probably two kinds of poststreptococcal
nephritis. In one, Markowitz and Lange8 believe the patient
has an antigen in his glomerular basement membrane very
similar to one in the wall of the nephritogenic strain of strepto-
coccus with which he becomes infected. The patient
makes an antibody directed against the streptococcil antigen,
which then crossreacts with his own basement membrane. This
antibody would affect the two kidneys as soon as blood could
get there, would be independent of blood pressure, and does
not fit in with the findings in our patient. In experiments on
animals glomerulonephritis can be induced by antibodies speci-
fically made against that animal's glomeruli. In fluorescent
antibody studies the basement membrane is shown and stains
uniformly.
The second kind of experimental glomerulonephritis

(Masugi) is believed to be mediated by immune complexes
lodging in the glomeruli, is dependent on blood pressure, and
would explain the present findings. Fluorescent antibody
studies here reveal irregular "lumpy-bumpy " deposits on the
Bowman's capsule side of the glomerular membranes. In the
general run of human glomerulonephritis Dixon9 says it is this
second lesion which is found most often: the Markowitz-
Lange hypothesis appears to be the exception, though I am
unaware of any respectable series with typing of the predis-
posing streptococci and fluorescent antibody studies of renal
biopsy specimens in the same patients (and so conclusive
evidence of a poststreptococcal aetiology). If Dixon is right
then it looks as though poststreptococcal nephritis is most often
an "immune complex disease." I must confess that Professor
Bywaters's theory is attractive, since the history started off very
much like rheumatic fever, then came the heart failure, and
then the glomerulonephritis, and that sequence would fit better
in this case. It would also explain why this man is different
from the published cases, inasmuch as his kidneys were
affected.

Professor GOODWIN: Professor Bywaters, have you ever seen
"arteritis" in the coronary arteries in rheumatic fever ?

Professor BYWATERS: Yes, it has affected the coronary
arteries and we have seen this. Of course in most of the pub-
lished cases and ours there was rheumatic heart disease present.

Professor GOODWIN: Valve disease was absent in this patient,
and I suppose the aortic murmur was due to his hypertension.
Would anybody else like to comment?

Dr. S. H. RAHIMTOOLA (9): There are three points. Firstly,
there is an apparent discrepancy between the recorded
pulmonary artery wedge and the left ventricular end-diastolic
pressures. If they were measured on different occasions it
would explain the differences in the measured pressures.

BMaLrMEDICAL IOUIUA

Profrssor GOODWIN: They wer measured on differext
occasions.

Dr. RAHIMTOOLA: Secondly, there has been debate about the
presence or absence of pulmonary vascular disease. From the
data presented I have calculated the pulmonary vascular or
arteriolar resistance to be 5 units or 400 dynes/sec./cm.-5
Therefore clearly some degree of pulmonary vascular disease
was present, and the pulmonary hypertension in this patient
resulted from both an elevated left ventricular end-diastolic
pressure and from pulmonary vascular disease.

Professor GOODWIN: So, Dr. Olsen, there is evidence that
the disease in the pulmonary vessels contributed to the pul-
monary hypertension.

Dr. RAHIMTO0LA: The third point concerns the pressure
pulses in the aorta. The pressure in the systemic arteries is
dependent on many factors, the characteristics of the vessel
wall being one. Normally as one moves down the systemic
arteries away from the aortic valve the systolic pressure rises,
the diastolic pressure falls, and there is a gradual reduction in
the mean pressure. In this patient the pressures in the aorta
do not show much change from the ascending aorta up to the
level of renal arteries, and immediately beyond that the pressure
behaves normally. This fits exactly with the location of the
arterial lesions. Therefore it is much more likely that the
pressures recorded can be explained on the basis of the patho-
logical lesions in the aorta and were not due to a " great big
renal artery taking a large draw straight off the aorta" as
suggested by Dr. Hobbs.

Racial Incidence
Dr. WILLIAMS: We have been discussing aetiology and

talking in terms of immune complex disease, which has very
interesting possibilities, but we have not really touched much
on the racial incidence. I would like to ask whether this type
of aortitis is a truly racial or a geographic disease.

Professor GOODWIN: Many of the cases described do come
from Asia, but they also come from the Middle East, and from
South Africa, where Schrire and Asherson'0 have described a
relatively large number of patients. It seems very likely that
all these conditions are in fact a common disorder, the cause
of which is quite unknown. It is certain that cases do occur
in Europeans, with obstruction to aortic arch branches. So
I think one has got to be a little careful in calling it by the
term that I used to use, " Asian arteritis," because I don't think
it is confined to Asians or to any particular country. Sen
et at.L and Danaraj et al.12 both wondered whether there was
a tuberculous background, I think simply because many of
the patients they saw happened to have tuberculosis in a geo-
graphical area where tuberculosis is very common.

Professor HARRISON: There is some evidence that the inci-
dence is racial as well as geographical, because it differs in
different races in the same part of the world-I refer to
Singapore.

Professor GOODWIN: It would be really impossible to sum
up this case briefly, so I think at this point we will terminate
the discussion.
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Dr. J. R. Hobbs, Senior Lecturer, Chemical Pathology.
Dr. E. D. Williams, Reader, Morbid Anatomy.
Dr. 0. M. Wrong, Senior Lecturer in Medicine.
Professor C. V. Harrison, Professor of Morbid Anatomy.
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TODAY'S DRUGS
With the help of expert contributors we print in this section
notes on drugs in common use.

Hypotensive Drugs-I
A few years ago the principal problem in the treatment of
hypertension was to lower the blood pressure in such a way
that the patient's life was still worth living. With modern
drugs and drug combinations, however, the avoidance of side-
effects presents very much less of a problem. The right choice
of therapy for the hypertensive patient is still often difficult,
and the bewildering array of drugs now available gives the non-
specialist doctor considerable problems in selecting a suitable
regimen for his patient. For example, a moderate hypertensive,
say of 40, with a blood pressure of 180/110, can probably be
adequately controlled with an adrenergic-neurone blocking
agent such as guanethidine; with methyldopa; with a com-
bination of a diuretic plus reserpine; and with various other
drugs and drug combinations. The choice of drug regimen
is a matter which must take into account the circumstances
of the patient, his tolerance of side-effects, and his individual
response.
The drugs which are in current use for the treatment of

hypertension can be divided into two main categories: firstly,
those drugs acting at some level of the autonomic nervous
system, and, secondly, those acting on the peripheral blood
vessels, directly relaxing arteriolar tone.

Drugs Acting on the Autonomic Nervous System

Adrenergic-neurone Blocking Agents

Pharmacology.-Bretylium was the first drug introduced
which selectively blocked peripheral adrenergic-neurone trans-
mission. Owing to the rapid development of tolerance to this
drug, and the frequent development of parotid pain, bretylium
is now seldom used. Its successor, guanethidine, was the first
really satisfactory and potent adrenergic-neurone blocking
agent, and it still remains, despite certain disadvantages, the
yardstick against which all subsequent hypotensive drugs have
been evaluated.

Guanethidine causes depletion of noradrenaline from the
peripheral adrenergic terminals of post-ganglionic sympathetic
neurones and interferes with noradrenaline release. When
given intravenously the noradrenaline-releasing action produces
a transient rise of blood pressure, which may be considerable
and last as long as an hour, but this is not seen when the drug
is given orally. Absorption from the alimentary tract is very
variable, and a patient may show a profound hypotensive effect
from 20 mg. of guanethidinl given by intravenous injection and
yet show very little effect from 200 mg. by mouth. However,
the degree of absorption seems clinically to remain reasonably

constant in any one patient. This, together with the uncom-
monness with which tolerance to the drug develops in the
course of time, makes guanethidine a most effective therapeutic
weapon. It will work in almost all cases of hypertension in
which there is appreciable sympathetic vascular tone to be
relaxed, even though in some cases the daily dose must be
very high (300 to 600 mg. daily). Guanethidine has a long
duration of action, and when given daily is a cumulative drug.

Bethanidine is a more recently introduced adrenergic-neurone
blocking agent which has a shorter duration of action than
guanethidine, and little, if any, tendency to cumulation. It
appears to have a rather more selective effect on sympathetic
neurones than guanethidine, and probably blocks the sympa-
thetic supply to the gut musculature relatively less than guan-
ethidine does for the same hypotensive effect.

Other adrenergic-neurone blocking agents recently intro-
duced include debrisoquine, guanoclor, and guanoxan. These
are similar in their mode of action to bethanidine and guan-
ethidine. The duration of action of guanoxan is similar to
that of guanethidine; that of guanoclor and debrisoquine is
rather longer than bethanidine and shorter than guanethidine.
Guanoclor has been found less easy to use in practice than most
of the others.'

Therapeutic Use.-Guanethidine remains the drug of first
choice in many clinics, and it is suitable for treating moderate
and severe hypertension, though its slow cumulative action
makes it unsuitable for the initial treatment of hypertension in
the malignant phase. The initial dose is 10 to 20 mg. daily,
and this can be increased by 10 to 20 mg. daily, provided that
the dose is put up at intervals of not less than three days so
that the full therapeutic effect may be observed before the dose
is further increased. There is no accepted upper limit to the
dose, though if a patient fails to respond to 300 mg. daily it is
somewhat improbable that adequate control will be obtained
with a higher dose.

Bethanidine, with its slighter effect on the gastrointestinal
tract, is the treatment of choice for the malignant phase of
hypertension because of its extremely swift action. The drug
can be given orally four times daily in an initial dose of 5 to
10 mg., and each successive dose can be doubled until the
blood pressure two to four hours after the drug has been given
has been brought down to an acceptable level. To obtain
adequate control for long-term use at least three, or better four,
daily doses are required. ,The usual daily dose is comparable
to that required for guanethidine, and the practical upper
limit is about the same-about 500 mg. daily, though the sensi-
tivity of individuals to the two drugs may vary very widely.
The dose schedules for debrisoquine and guanoxan are similar
to those for guanethidine, and the dose of these drugs should
be increased only slowly.

Side-effects. -Side-effects inseparable from adrenergic-
neurone blockade are severe postural and exertional hypo-
tension, usually manifested as faintness or dizziness on standing
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