
1416 BRITISH MEDICAL JOURNAL VOLUME 288 12 MAy 1984

16 Schubert GE. Die plasmocytomniere I. Haufigkeit pathologisch-
anatomischer veranderungen. Klin Wochenochr 1974;52:763-70.

17 Schubert GE. Die plasmocytomniere. II. Vergleich von struktur und
funktien unter besonderer berucksichtigung des akuten nierenversagens.
Klin Wochenschr 1974;52:771-80.

18 DeFronzo RA, Cooke RC, Wright JR, Humphrey RL. Renal function
in patients with myeloma. Medicine (Baltimore) 1978;57:151-66.

19 Myers BD, Carrie BJ, Yee RR, Hilberman M, Michaels AS. Patho-
physiology of hemodynamically mediated acute renal failure in man.
Kidney Int 1980;18:495-504.

20 Kay HEM, Ledlie EM, Sbresni RC. Treatment of multiple myelomatosis
with particular reference to radioactive iodine. Br J Radiol 1959;32:
791-7.

21 Bryan CW, McIntyre KR. Effect of unstained diuresis on the renal
lesions of mice with Bence Jones protein-producing tumors. Y Lab
Clin Med 1974;83:409-16.

22 Clyne DH, Kant KS, Pesce AJ, Pollack VE. Nephrotoxicity of low
molecular weight serum proteins: physiochemical interactions between
myoglobin; hemoglobin; Bence Jones proteins and Tamm-Horsfall
mucoprotein. Curr Probl Clin Biochem 1979;9:299-308.

23 Weiss JH, Williams RH, Gallo JH, et al. Pathophysiology of acute
Bence Jones protein nephrotoxicity in the rat. Kidney Int 1981;
20:198-210.

24 Falconer Smith JF. Studies of renal failure in myeloma. Oxford:
University of Oxford, 1982. (DM thesis.)

25 Turner R, Cooper EH, Crockson RA. Separation of light chain in
myelomatosis by fast protein liquid chromatography. Protides of
Biological Fluids 1984;31 :715-8.

26 Hill GS, Morel-Maroger L, Mery JPh, Mignon F. Correlations between
relative electrophoretic mobilities of light chains and renal lesions in
multiple myeloma. Kidney Int 1978;14:712.

27 Falconer Smith JF, Van Hegan RI, Esnouf MP, Ross BD. Characteristics
of renal handling of human immunoglobulin light chain by the perfused
rat kidney. Clin Sci 1979;57:113-20.

28 Cosio FC, Pence TV, Shapiro FL, Kjellstrand LM. Severe renal failure
in multiple myeloma. Clin Nephrol 1981 ;15 :206-10.

29 Bernstein SP, Humes DH. Reversible renal insufficiency in multiple
myeloma. Arch Intern Med 1982;142:2083-6.

(Accepted 16 February 1984)

SHORT REPORTS

Therapeutic venous infarction of
an aldosterone producing adenoma
(Conn's tumour)
Primary aldosteronism accounts for about 1% of the hypertensive
population.' It may be due to an aldosterone producing adenoma
(Conn's tumour), adrenal hyperplasia, or occasionally morpho-
logically normal adrenal glands. The usual management of Conn's
tumours is surgical excision or maintenance treatment with spirono-
lactone. Large doses of this drug may be needed, however, in com-
bination with other antihypertensive agents and this may produce
untoward side effects. We describe a patient whose Conn's tumour
was treated by superselective catheterisation and venous infarction.

Case report

A 55 year old woman with an eight year history of hypertension had been
found to be hypokalaemic two years previously, the lowest potassium
concentration (1-7 mmol(mEq)/l) being recorded when she was not taking
spironolactone. Her medical management was complicated by severe side
effects of her drugs. Laboratory investigations suggested a diagnosis of
primary aldosteronism. A left adrenal aldosterone producing adenoma was
confirmed by computed tomography, 75Se cholesterol scintiscanning, and
venous sampling. She was thought to be a poor surgical risk and was referred
to the Hammersmith Hospital for percutaneous tumour ablation.2 Under
local anaesthesia, using the Seldinger technique, a catheter (French 7) was
directed from the right femoral vein into the left adrenal vein. The adenoma
was clearly visualised (figure). A coaxial catheter (French 3) was inserted
through the larger catheter, manipulated into the tumour vein (figure), and a
mixture of 0-5 ml absolute alcohol and 0 5 ml contrast medium (iohexol)
injected into the tumour. The sclerosant mixture filled the venous network
of the tumour and rapidly abolished flow in the opacified vessels.

After the procedure the patient experienced a little discomfort in her left
loin, which was controlled with mild analgesics, and a fever of 38'C subsided
after three days without antibiotics. Labetalol and hydralazine were with-
drawn and her blood pressure remained well controlled. She was discharged
home taking spironolactone (200 mg daily) only, which was stopped six
weeks later. Computed tomography six weeks after the procedure showed a
reduction in tumour size, and a 75Se cholesterol scintiscan showed normal
uptake on the right but no uptake in the left adrenal gland. Blood pressure
and plasma aldosterone and plasma and urine electrolyte concentrations
remained normal when she had stopped all drugs. Twelve months after
tumour ablation the patient remained normokalaemic without spironolactone
and had needed only a small dose of a 3 adrenoceptor antagonist (oxprenolol
40 mg twice daily) to control her blood pressure.

Comment

Conn's tumours are usually hypovascular4; this and the fact that the
adrenal gland receives its arterial supply from at least three different
sources mean that it is not feasible to embolise these tumours by the
arterial route, the approach normally employed for tumour embolisa-
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tion.5 The adrenal venous plexuses usually form a main adrenal vein,
which enters the inferior vena cava on the right and renal vein on the
left, allowing selective catheterisation for phlebography and venous
sampling, techniques which have proved useful for tumour confirma-
tion and localisation. Accidental adrenal infarction is a complication of
phlebography and deliberate adrenal venous infarction to ablate
adrenal function was first described by Lecky and Plotkin, who used
it as a palliative measure for advanced metastatic carcinoma of the
breast.2 Rosenstock et al successfully employed the technique to
control Cushing's syndrome as a temporising measure before definitive
surgery.3 The present case, in which adrenal infarction was used to
control hyperaldosteronism, illustrates an important difference in
technique from other reports. Instead of producing generalised
intra-adrenal venous disruption and haemorrhage by a wedged catheter
injection, a sclerosant fluid (absolute alcohol) was injected selectively
into the tumour veins through a fine catheter. The procedure caused
only minimal discomfort and has a potentially lower morbidity than
previous techniques.

This technique provides a new approach to the management of
patients with Conn's syndrome. It should be of particular value in the
poor risk surgical patient who suffers side effects of drug treatment.

'Liddle GW. Primary aldosteronism. In: Wyndgaarden JB, Smith, LH, eds.
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Cyclosporin A nephrotoxicity
related to changes in haemoglobin
concentration
Cyclosporin A is increasingly being used for patients undergoing
bone marrow and solid organ grafting. Also preliminary results show
that cyclosporin A may be of benefit in some autoimmune diseases,
including primary biliary cirrhosis.' Ofthe side effects ofcyclosporin A,
nephrotoxicity is the most common; this is largely dose dependent and
reversible,2 and with careful monitoring of cyclosporin concentrations
in blood or plasma the frequency of the complication may be reduced.
We describe four patients with primary biliary cirrhosis receiving

cyclosporin A in whom the development of nephrotoxicity was
unexpected and shown to be related to a fall in haemoglobin con-
centration associated with a rise in plasma cyclosporin values.

Case histories

The four patients (two women; age range 56-63) had primary biliary
cirrhosis at the cirrhotic stage diagnosed by liver biopsy. Serum bilirubin
concentrations ranged from 25 to 98 jAmol/l (1-5 to 5-7 mg/100 ml) (median

60 jtmol/l (3-5 mg/100 ml); upper limit of normal 15 Mmol/l (0 9 mg/100 ml)).
All four were participating in a pilot study to determine a therapeutic and
non-toxic dose of cyclosporin before a formal double blind, prospective
controlled trial. The patients had normal renal function on admission to the
study, as evidenced by normal serum creatinine and urea concentrations and
creatinine clearance.

Cyclosporin A (3 or 4 mg/kg/day) had been administered at a constant
dose for at least three months before the occurrence of complications, and
during this time the serum creatinine concentration had remained below
100 Zmol/l (1 1 mg/100 ml). Trough plasma concentrations of cyclosporin A,
as measured by radioimmunoassay, were maintained in the therapeutic
range below 200 Htg/l-a concentration that is effective in correcting the
in vitro suppressor cell abnormalities of patients with primary biliary
cirrhosis,3 although a little lower than that currently aimed at in prevention
of graft rejection.

Subsequently, in association with a fall in haemoglobin concentration,
there was a rise in serum creatinine and trough plasma cyclosporin A values
(figure). In two cases falls in haemoglobin of 5-6 g/dl and 2-6 g/dl were due
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Relation between haemoglobin concentration and serum creatinine
and plasma cyclosporin A concentrations in four patients with
primary biliary cirrhosis receiving maintenance dose of
cydosporin A.

Conversion: SI to traditional units-Greatinine: 10 jAmol/l~
0-01 mg/100 ml.

to gastrointestinal haemorrhage, from varices and gastric erosions respectively.
In the other two the haemoglobin concentration fell by 0-8 g/dl and 2-3 g/dl
and the blood film showed a macrocytosis, which after investigation was
attributed to chronic liver disease and myxoedema. In the two patients with
blood loss the dose of cyclosporin A was maintained and correction of the
anaemia by blood transfusion and iron supplements was accompanied by a
return of serum creatinine and plasma cyclosporin A to previous values.
In the other two the dose of cyclosporin A was reduced, with a concomitant
fall in serum creatinine concentration. In all patients serum lipoprotein
concentrations remained stable and normal throughout.

Comment

Cyclosporin A is extensively metabolised by the liver before being
excreted into the bile and then undergoes enterohepatic circulation,'
though results obtained to date at a dose of 5 mg/kg/day in patients
with primary biliary cirrhosis show the pharmacokinetics and
metabolism of cyclosporin to be similar to those in normal subjects
(Robson et al, unpublished data). In the blood cyclosporin A is bound
predominantly to red cells (50%) and to a less extent leucocytes
(20%); the remaining 30-40% of the drug is in the plasma, mostly
bound to lipoproteins.5 In our patients we postulate that the rise in
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