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such as the common extensor origin at the elbow or in the con-
tents of the carpal tunnel.

The authors would like to thank Dr B B Seedhom for his invaluable
help in checking the accuracy of the radiographic measurements,
Mr H B Bentley for carrying out the radiography, Mrs R Hopkins for
her help with the analysis of the results, and Mrs J Battersby for
typing the manuscript.

This paper forms part of an MD thesis (CFML) to be submitted
to the University of London.
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Summary

A cerebral glioma discovered by angiography and brain
biopsy in a kidney donor was subsequently suspected of
being a secondary tumour. By this time a biopsy of one
of the transplanted kidneys had shown a clump of malig-
nant cells in a glomerulus. Because of the psychological
state of this recipient the transplant was not removed,
but the recipient of the second kidney was immediately
told of the danger of tumour cell transfer, and underwent
nephrectomy. The patient remained well on haemo-
dialysis; multiple sectioning of the kidney showed no
signs of tumour. The transplant in the first recipient
functioned well until his death, six months after opera-
tion. At necropsy undifferentiated tumour was found in
the pleura, liver, pelvic peritoneum, and transplanted
kidney.

All cadaver donors should undergo full laparotomy
after removal of the kidneys, particularly those with a
high risk of cancer, and a full necropsy should also be
performed shortly afterwards to exclude tumour and
other unsuspected diseases. Then it is not too late to
remove a transplanted kidney should a tumour be found.

Introduction

The possibility of transplanting tumour tissue with a kidney
graft is a danger that must always be borne in mind. The tumour
may be of renal origin1 2or it may arise from structures outside
the kidney.3 4It is difficult "successfully" to transplant malig-
nant tissue into a normal person, but after immunosuppression
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host resistance is lowered, with subsequent survival, multi-
plication, and dissemination of tumour cells. Transplantation of
organs from donors with malignant disease should thus not be
performed even if the tumour is apparently localised (apart from
primary brain tumours), as one cannot be certain whether or not
microscopic spread has occurred.
The difficulties encountered in prompt detection of a tumour

in the cadaver donor, the advice given to the recipients after
transplantation of kidneys at risk, and subsequent management
are illustrated in the following report of a donor and two
recipients.

Donor

The donor was a 45-year-old male chronic schizophrenic who was
transferred to a general hospital because of a fit and the rapid onset of
deep unconsciousness. He developed respiratory depression and
required ventilation to enable a diagnosis to be made. A cerebral
angiogram showed a cerebral tumour, which a brain biopsy showed to
be a glioma. On these grounds the patient was deemed to be suitable
as a kidney donor. After certification of death both kidneys were
removed for transplantation with a warm ischaemic time of 13
minutes. At nephrectomy no intra-abdominal disease was found. A
chest x-ray picture was normal. A full necropsy was, however, not
performed.

After the renal transplants had been performed the radiologist
queried the angiographic appearances as being of a secondary rather
than a primary brain tumour and the pathologist gave a cautious
interpretation of the brain biopsy in view of the necrosis present.
Two patients received kidneys through the National Organ Sharing

Scheme on the basis of HLA match. The tissue typing is shown in the
table. Preservation was with a cold flush with dextran 40 in dextrose
and ice storage. Anatomically the kidneys were normal and no features
of pathological significance were seen on the cortical surface or in the
hilum.

Tissue typing of donor and two recipients

HLA-A HLA-B

Donor A Rh+ 2 11 W5 W 10
Recipient 1 A Rh+ 2 3 W 5 W10
Recipient 2 A Rh + 2 W 29 W 5 W 19
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Recipient 1

A 56-year-old man developed polyarthritis, ulcerative skin lesions,
and a slowly progressive renal failure; he had low serum complement
concentration and was positive for antinuclear factor. The renal biopsy
appearances were compatible with systemic lupus erythrematosus,
but Schonlein-Henoch disease was an alternative diagnosis. Despite
medical treatment, during which he also developed gastrointestinal
haemorrhage and angina, his renal function deteriorated and by the
age of 60 he needed haemodialysis. He was trained and installed on
home dialysis when his physical condition was good, and there were
no technical problems with dialysis. By the time he was 61, however,
he was psychologically unable to tolerate dialysis any longer. He had
written to transplant units in many parts of the world requesting a
graft before being referred to his local unit. He appeared young for
his age and was therefore accepted for a cadaveric graft on the strict
undertaking that he would not return to dialysis should the graft fail.
An offer of a live donor transplant from his daughter was declined.
The left kidney was transplanted in the right iliac fossa by our usual

technique. A routine cortical biopsy specimen was taken at the end of
the operation, about 20 minutes after re-establishing the circulation.
There were two weeks of oliguria, after which normal renal function
rapidly developed (blood urea 7-5-8 5 mmol/l (45-51 mg/100 ml),
creatinine 100-140 Vmol/l (1 13-1 58 mg/100 ml)). This excellent
function persisted until death. No rejection episodes were diagnosed
or treated. By the end of three months prednisone had been reduced
from an initial dose of 75 mg/day to 17 5 mg/day. The dose of
azathioprine was never above 100 mg/day.
The anxiety during this man's early postoperative course was

caused by the finding in the otherwise histologically normal biopsy
specimen of one glomerulus containing a small clump of malignant
cells within the glomerular capillaries. This was interpreted as a
tumour embolism from an undifferentiated carcinoma. On review the
cytological features of this embolus were not the same as those in the
brain biopsy specimen from the donor. This information was com-
municated to the surgical team looking after the second recipient (see
below), who removed their transplant immediately and subjected the
graft to multiple sectioning. No sign of tumour was found.
We were in a dilemma with this patient. The embolism may have

been from the donor or possibly from the recipient who, although well,
was a smoker. The absence of tumour in the removed graft and the
psychosocial aspects of the first recipient gave us no option but to
leave the graft in situ.
The patient remained well for four and a half months. He developed

a pain in his left loin for which no cause could be found, and two
weeks later a large left pleural effusion was diagnosed. Over the next
three weeks he rapidly deteriorated, with bilateral pleural effusions.
Bronchoscopy and examination of the pleural fluid showed nothing
abnormal. A pleural biopsy, however, showed an anaplastic pleo-
morphic tumour, most probably of bronchial origin. There was no
response to the addition of bleomycin, cyclophosphamide, and mustine
to his treatment. He would not consider stopping prednisone or
azathioprine.

Necropsy showed a well-nourished man, young for his age. The
left lung was firmly adherent to the chest wall by dense white tumour.
The right lung had nodules of tumour on its surface. There was no
sign of tumour in the bronchial tree, even in the smallest branches.
The tumour in the pleura did not infiltrate the lung, which was the
site of a terminal bronchopneumonia. There were tumour nodules on
the pericardium and in the liver. The peritoneum of the pelvis was
studded with tumour nodules, especially on the side of the transplant.
The transplant itself weighed 250 g. In the perirenal donor tissues and
on the cortical surface were multiple nodules up to 2 cm in diameter.
The cut surface of the kidney showed the nodules to be in both the
cortex and medulla. There were two small benign colonic polyps and
a benign adenoma of the thyroid gland. Histologically tumour tissue
from the pleura, liver, pelvic peritoneum, and transplanted kidney
was pleomorphic and undifferentiated. There were many bizarre and
multinucleated cells with eosinophilic cytoplasm, but special stains
did not show any identifying features. There were no signs of rejection
in the transplant, and the patient's own kidneys had no features of
diagnostic help.

Recipient 2

A 38-year-old married man with three young children suffering
from terminal renal failure from polycystic kidney disease had been
maintained on haemodialysis for 15 months, 10 ofthem with a machine
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in his own home. His general condition was good and he was working
full-time as a fitter.
The right kidney was placed in the left iliac fossa by our usual

technique. It became pink and turgid within several seconds of
removing the vascular clamps after a total ischaemic period of 5 hours
54 minutes. Mannitol and frusemide were given intravenously when
the clamps were removed, and urine secretion started after 12 minutes.
Prednisolone, azathioprine, and goat antilymphocytic globulin were
used as immunosuppressive agents.
The immediate postoperative period was satisfactory apart from

degree of partial tubular shutdown; this was clearing by the 5th day,
when urine output had reached 1200 ml/24 hours. At this stage it
became known that peroperative biopsy of the other kidney had shown
a small focus of malignant tumour cells and that the clinical diagnosis
of glioma in the donor had been revised to that of a metastasis from
an unknown primary tumour.
The problem was openly discussed with the patient and his wife

the same day. In view of the real danger of tumour cell transfer and
subsequent uncontrollable metastatic spread, nephrectomy was
advised and accepted. The kidney was removed the same day and the
patient remained well 12 months later, awaiting a second transplant.
Histological examination of multiple sections of the kidney graft
showed no evidence of tumour.

Discussion

Transplantation of a kidney from a donor who has cancer will
not transfer the tumour to the recipient unless malignant cells
are present within the kidney. Serial-section histological studies
are not available to determine the incidence of metastatic spread
to the kidney from various cancers either early or late. Necropsies
have shown macroscopic metastases to be present in the kidney
in 800 of all cases of malignant tumours coming to necropsy,
with the highest incidence with breast, lung, and gastrointestinal
tract tumours.5 These figures are likely to underestimate grossly
the true (microscopic) incidence, while they give the results in
advanced malignancy and are not applicable to a transplant
donor.

In view of the known high incidence of tumour transfer into
immunosuppressed recipients with kidney grafts,6 the advice
that had to be given to the second patient was never in doubt,
particularly when tumour had been found in the contralateral
kidney. The patient was young and in good health and the risks
of nephrectomy and a further period on haemodialysis and
retransplantation were not considered to be anywhere near as
high as those of the very likely transfer and subsequent pro-
liferation of tumour. Widespread microscopic dissemination of
the tumour must have occurred in the donor in view of the renal
metastasis. The absence of demonstrable neoplasm in the kidney
after removal did not subsequently change in our view that the
organ should have been removed. Serial sections were not cut
and a small collection of tumour cells may have been missed.
The final outcome in the first recipient made us very glad that
the kidney had been taken out promptly and immunosup-
pressive treatment stopped. On the other hand, the particular
circumstances of the first case allowed us to document the growth
of metastases from a few cells to a widely disseminated cancer
with nodules of more than 2 cm in diameter in six months. The
indications for not removing the transplant in recipient 1 were
as strong as those for nephrectomy in the second case. Both
physically and psychologically the first patient could not undergo
nephrectomy and return to dialysis. He had four months of
normal life, for which he and his relatives remained intensely
grateful.

Full laparotomy is recommended in all cadaver donors after
removal of kidneys for transplantation, particularly in those at
high risk of cancer because of their age. If a lesion indicative of
neoplasm is found a frozen section can save unnecessary effort
and the risk of tumour dissemination in an immunosuppressed
recipient.' A full necropsy within a day or two of organ removal
should also be performed in all transplant donors to exclude
tumour or other unsuspected disease such as tuberculosis. Even
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then it is probably not too late to stop immunosuppression and
remove the kidney without the risk of tumour transfer.
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SHORT REPORTS

Pulmonary fibrosis associated with
hypersensitivity to gold salts

The pulmonary fibrosis associated with rheumatoid arthritis (RA) is
usually thought to be a part of the systemic disease. In some cases an
adverse reaction to a drug may be an equally valid explanation. We
report a patient with rheumatoid disease in whom gold seems to have
been responsible for the development of pulmonary fibrosis.

Case report

A 54-year-old nurse presented with pulmonary fibrosis in 1973. Rheumatoid
arthritis had been diagnosed in 1962 and treated with analgesics until gold
was started in December 1972. At that time she had no respiratory symptoms
and her chest x-ray picture was normal.

In April 1973 after she had received 655 mg of sodium aurothiomalate she
had a dry cough and was breathless on minimal exertion. The chest x-ray
film showed diffuse bilateral shadowing. The gold was stopped. The only
other drugs taken over this period were indomethacin and ferrous sulphate
(Feospan), both of which she had taken for some years.
A lung biopsy in July 1973 showed fibrosing alveolitis. She refused steroid

treatment. Her breathlessness steadily improved and in July 1974 she could
climb three flights of stairs. At this time gold was restarted for an exacerbation
of her arthritis. In October 1974 she again had a dry cough and was breathless
and by March 1975 she could walk only 9 metres (10 yards) on the flat. Gold
was stopped and prednisone 15 mg a day started. Over the next nine months
her symptoms resolved, lung function improved, and the chest radiograph
cleared slightly.
On examination in April 1975 there was no clubbing, and crackles were

heard over both lung fields. The pulse was regular (80/min), blood pressure
was 130/80 mm Hg, and there was no evidence of cardiac failure. There were
the changes of RA affecting the knees, wrists, and hands. The remainder of
the physical examination was negative.

Investigations while taking gold showed haemoglobin 11 0 g/dl, white cells
6-4 x 109/1 (6400/mm3), differential count normal, and no eosinophilia.
Serum urea, electrolyte, and enzyme levels were repeatedly normal. The
creatinine clearance was 106 ml/min, and there was no significant proteinuria.
The sheep cell agglutination test gave a positive result (1/5120), and there
were no LE cells. Lung function test results are shown in the table. Lympho-
cyte transformation to gold was tested by the method of Denman and
Denman' using tritiated thymidine incorporation and was strongly positive.
Lymphocyte transformation was negative in four normal subjects and also
in four patients with rheumatoid disease taking gold without adverse
reactions.

Lung function test results

June April Aug Nov
Predicted 1973 1975 1975 1975

Forced expiratory volume in 1 s (1) 2-25 1 30 1 15 1 60 1-85
Vital capacity (1) .. .. 270 1-50 125 1-70 1 95
Carbon monoxide transfer factor
(TLCO: mmol/min/kPa) .. 77 267 * * 304

*Volumes too low to permit measurement of TLCO.
Conversion: SI to traditional units-TLCO: 1 mmol/rnin/kPa 3-0 ml, min/mm Hg.

Discussion

The appearance of pulmonary fibrosis during four months' gold
treatment, the complete resolution of symptoms when gold was
withdrawn, the recurrence of symptoms when gold was restarted, and
resolution again on withdrawal strongly suggests that the gold was
responsible for the fibrosis. A positive lymphocyte transformation
response to gold has been shown to correlate well with adverse

reactions to gold,' although not with pulmonary fibrosis. Gold
treatment has been reported to cause cough and dyspnoea5 and also
pulmonary eosinophilia3 but not pulmonary fibrosis.

Reports on patients with rheumatoid lung often omit details of
treatment. In one survey of 126 patients with seropositive rheumatoid
disease nine had extensive pulmonary parenchymal disease.4 Six of
these had received gold, and in five the gold was stopped because of
a serious adverse reaction. Similarly in a study of lung function tests
in patients with RA5 4700 of those with a reduced carbon monoxide
transfer factor (TLCO) had received gold compared with 250% of those
with a normal TLCO.
Gold may therefore be the cause of the pulmonary fibrosis in some

patients with rheumatoid lung. Differences in prescribing habits may
partly explain the reported differences in the incidence of rheumatoid
lung.

We would like to thank Dr F H Scadding for permission to report this case
and Mrs Sue Pack for excellent technical help.

Requests for reprints should be addressed to Dr D M Geddes, senior
medical registrar, Westminster Hospital, London SW1P 2AP.
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Disintegration of cellulose dressings
in open granulating wounds

Doctors are responsible for the steady healing of their patients'
granulating wounds but the wounds are dressed by nurses. The most
common type of dressing is a gauze roll soaked in half-strength eusol
and packed into the open wound once or twice daily. Gauze rolls were
made of spun cotton until 1974, when the warp was changed to rayon
or spun cellulose. When cellulose absorbs wound exudate it expands
to a greater volume than cotton and causes discomfort in a shorter
time.

Patients, methods, and results

Patients with a variety of granulating wounds are seen at a weekly clinic
in the University Hospital of Wales. During the past three years about 100
patients a year have been treated. The dressing is removed. The wound is
inspected carefully and washed with a cotton gauze square soaked in saline.
The skin is then shaved with a scalpel blade and the wound scrupulously
cleaned once more to remove all hair.
Many patients have arrived with cellulose gauze dressings in their open

granulating wounds. Six among the last 60 patients were found to have one
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