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Sections of pure squamous-cel gastric carcinomas, x 10d case 1 (a); case
2 (b). (Original magnification.)

A subtotal gastrectomy Was performed. On microscopy six sections taken
from different sites within the tumour were found to be identical, consisting
of pure squamous-cell carcinoma devoid of any glandular elements (fig).
The total dose of cyclophosphamide the patient had received was 140 g.

Comment

The carcinogenic potential of cyclophosphamide is well known.2
Ten malignant tumours have been reported in patients prescribed
cyclophosphamide for non-malignant conditions and 22 second
primary tumours in patients treated with cyclophosphamide for a
primary malignancy. This is the first report of an association between
the development of squamous-cell gastric carcinoma and the long-term
use of this drug. Conceivably the.gastric cancers that developed in
these patients were simply the result of intercurrent predisposing
factors and not a side effect of the drug. In that case, however, why
should both patients have developed the rare pure squamous-cell
gastric carcinoma? We suggest that both cases represent further
examples of cyclophosphamide-induced malignancy.

We thank Mr D P B Turner, mrcs, and Mr John Campbell, PRcs, for
permitting us to report case 1.

Won OH, Farman J, Krishnan MN, Iyer SK, Vuletin JC. Squamous cell
carcinoma of the stomach. Amer J7 Gastroenterol 1978;69:594-8.

2 I A R C Monogr Eva Carcinog Risk Chem Man 1975;9:135-56.
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Peritoneal dialysis in the
management of severe
hypercalcaemia
Severe hypercalcaemia often presents as an acute emergency without
an obvious cause. Initial management aims to lower plasma calcium
until the cause of the hypercalcaemia is established. Renal failure is
usually present, and treatment by peritoneal dialysis to reduce plasma
calcium and to improve uraemia has obvious advantages over present
standard treatments. Nevertheless, its use has not become established
since most commercially prepared dialysis fluids contain calcium.
Travenol Laboratories have recently produced a 3-1 parenteral
infusion container into which solutions of any composition can be
introduced. We have used it for peritoneal dialysis with calcium-free
dialysate in a patient with severe resorptive hypercalcaemia. Our
biochemical methods have been described.1

Case report

A 46-year-old woman was admitted acutely in an unresponsive state. Her
history, obtained from relatives, was of dysphagia, weight loss, nausea, and
haemoptysis of four weeks' duration. She was feverish (38-6'C), dehydrated,
and had a sinus tachycardia and hepatomegaly. Investigation showed a
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Plasma calcium and creatinine concentrations and calcium
output during saline infusion and saline infusion and
peritoneal dialysis (PD).
Conversion: SI to traditional units-Plasma calcium:
1 mmol/i-4 mg/100 ml. Plasma creatinine: 1 pmol/l-~
00113 mg/100 ml. Calcium output: 1 mmol=40 mg.

hypochromic, microcytic anaemia of 6-7 g/dl, an erythrocyte sedimentation
rate (ESR) of 80 mm in 1st h, and a neutrophil leucocytosis of 25-8 x 109/1
(25 800/mm3). Initial management was directed at probable septicaemia with
intravenous fluids and parenteral lincomycin and gentamicin. Investigations
were difficult because of the patient's unresponsiveness, but a liver scan
showed multiple holes consistent with abscesses or metastases. A biochemical
profile indicated severe hypercalcaemia, with plasma calcium 468 mmol/i
(18.72 mg/100 ml) (normal range 2-22-2-60 mmol/l (8-9-10-4 mg/100 ml)).
The patient was then transferred to our care.

Further investigation showed a plasma ionised calcium of 2-38 mmol/l
(9.52 mg/100 ml).(normal range 1-13-1 28 mmol/l (4-52-5-12 mg/100 ml)),
mild renal failure with a plasma creatinine of 131 jumol/l (1-48 mg/100 ml)
(normal range 64-106 f&mol (0-72-1-19 mg/100 ml)), increased urinary
calcium with a fasting urinary Ca:Cr of 0-76 (normal range <0425),
increased urinary hydroxyproline excretion with a fasting OHlr:Cr of.
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0-060 (normal < 0-022), and malabsorption of radiocalcium. We concluded
that the hypercalcaemia was resorptive although there was no radiological
evidence of bone lesions. A saline diuresis was started using 7 1 of 0 9 ,'
saline and 2 1 of 5 % dextrose over the next 24 hours. Despite maintenance
of fluid balance and a urinary loss of 27-3 mmol (1092 mg) of calcium (normal
<9 mmol/day) plasma calcium and renal function remained unchanged (fig).

Peritoneal dialysis was then started using 2-1 exchanges and a dwell time
of four hours. The dialysis fluid, which was calcium-free, was composed of
combinations of 09 % saline, 5 % dextrose, and small amounts of 50 %
dextrose, diluted if necessary with sterile water to achieve an appropriate
sodium concentration. The patient also received 4 1 of 4 % dextrose, 0 18 °'
saline intravenously daily with potassium supplementation. Within 17 hours
the plasma calcium concentration had fallen to 4-23 mmol/l (16.92 mg/l00
ml) and the patient became responsive and rational. Plasma creatinine also
fell. Dialysis was continued for three days maintaining a total calcium output
of more than 20 mmol/day (800 mg/day) despite a falling plasma level. Half
of this was urinary loss and the remainder peritoneal. Plasma calcium fell to
2-90 mmol/l (11-60 mg/100 ml) and the patient was well enough to tolerate
endoscopy. This revealed a squamous carcinoma of the oesophagus. In view
of the hepatic metastases active management was withdrawn and the patient
died 14 days later.

Comment

There are few reports of the use of calcium-free peritoneal dialysis
in the management of severe hypercalcaemia.2 In this patient it helped
to reduce the plasma calcium and improve responsiveness to allow a
definitive tissue diagnosis to be made. The associated renal failure
and electrolyte imbalances were also easily corrected. Equilibration
between the dialysate and the intravascular compartment was almost
complete using four-hourly exchanges. Probably a more rapid reduc-
tion in plasma calcium could be obtained with a shorter dwell time
allowing more frequent exchanges.

Nordin BEC. Calcium, phosphate and magnesium metabolism. Edinburgh:
Churchill Livingstone, 1976.

2 Nolph KD. In: Drukker W, Parsons FM, Maher JF, eds. Replacement of
renalfunction by dialysis. The Hague: Martinus Nijhoff, 1978:296.

(Accepted 27 November 1979)

MRC Mineral Metabolism and Renal Research Units, The General
Infirmary, Leeds LS1 3EX

P J HEYBURN, MB, MRCP, honorary registrar
P L SELBY, MB, senior house officer
M PEACOCK, MB, FRcP, honorary consultant physician
L R SANDLER, MB, registrar
F M PARSONS, MD, FRCP, consultant physician

Acute renal failure after a
beer-drinking binge
It is not widely known that excessive ingestion of ethanol may
precipitate acute renal failure in healthy individuals. Six patients who
drank large amounts of vodka over several hours developed acute renal
failure, occasionally with hepatocellular damage.' Oliguria persisted
from 16 to 75 days. All patients required dialysis, and one patient died.
We now report two similar cases of acute renal failure after heavy
beer drinking with subsequent recovery after peritoneal dialysis.

Case 1

A 41-year-old motor fitter drank over two gallons (9 1) of beer that he had
made himself from a kit. He drank this beer between 4 pm and midnight and
complained of severe diffuse lower abdominal pains throughout the night.
At 8 am he awoke with headache, neck pains, abdominal muscle pain,
and general muscle stiffness. From this time his urine output fell. He was
referred to hospital after three days. Examination showed a drowsy but
otherwise fit man with no evidence of dehydration.

Blood pressure was 130/80mm Hg. Urine volume was 300 ml in 24 hours,
and urine osmolality 376 mmol (mosmol)/kg. Blood urea concentration was
22-5 mmol/l (135-5 mg/100 ml). Serum bilirubin concentration was 13 /Amol/l
(0-8 mg/100 ml), alkaline phosphatase activity 7 KA units, and aspartate
transaminase activity 53 U/1. Cystoscopy showed no abnormalities, and
ureteric catheterisation was unsuccessful. Plain radiography of the abdomen

showed two kidneys of normal size. On conservative treatment the patient
remained oliguric and his blood urea concentration rose to 59 6 mmol/l
(359 0 mg/100 ml). Peritoneal dialysis was started, and diuresis occurred on
his sixth day in hospital. Six months later his glomerular filtration rate was
97 ml/min/1-7 m2 and effective renal plasma flow rate 361 ml/min/1l7 M2.
The patient had been a weekend beer drinker from the age of 16 and was

accustomed to drinking eight pints (4-5 1) of beer a day at weekends. He had
never been ill before or lost time from work.

Case 2

A 28-year-old carpenter drank over 30 pints (17 1) of beer at a pop-music
festival and developed diffuse upper abdominal pain and dull constant back
pain throughout the night. His urine output fell. These symptoms persisted
for three days, after which he was referred to hospital. On examination the
patient was drowsy and jaundiced but with a strong physique. There was no
sign of dehydration.

Blood pressure was 120/89 mm Hg. Bladder catheterisation produced
50 ml of dark brown urine. Urine volume was 400 ml in 24 hours, and urine
osmolality 311 mmol (mosmol)/kg. Serum urea concentration was 22-9
mmol/l (138 0 mg/100 ml), serum bilirubin concentration 133 ,umol/l
(7-8 mg/100 ml), aspartate transaminase activity 100 U/1, and alkaline phos-
phatase activity 18-6 KA units. After five days serum urea concentration rose
to 65 mmol/l (391-6 mg/100 ml), but serum bilirubin concentration fell to
40 jumol/l (2-3 mg/100 ml), aspartate transaminase activity to 146 U/1, and
alkaline phosphatase activity to 11-7 KA units. Oliguria persisted for 10 days
and peritoneal dialysis was started on his sixth day in hospital. A renogram
taken during the oliguric phase showed severe tubular dysfunction. Obstruc-
tion of the lower urinary tract was excluded by ureteric catheterisation. In the
oliguric phase glomerular filtration rate was 4 ml/min/17 m2 and effective
renal plasma flow 23 ml/min/1-7 M2; three weeks later, after diuresis, these
had risen respectively to 76 ml/min/1-7 m2 and to 366 ml/min/1-7 M2. The
results of renal biopsy performed in the diuretic phase showed normal
histological appearances (Dr 0 G Williams). The patient made an uneventful
recovery. He drank up to 10 pints (5-7 1) of beer a day at weekends and
smoked 30 cigarettes daily.

Comment

The sequence of events in our patients was similar to that described
by Szepietowski et al.' Healthy individuals, after ingesting large
quantities of ethanol over several hours, complained of severe
abdominal pains with muscle stiffness, followed by suppression of
urine. Hepatocellular damage occurred in some of these patients.
There was some delay in admitting our patients to hospital since they
had never been ill before and their symptoms were thought to be due
to severe hangover. Admission to a surgical ward was eventually
arranged because oliguria, combined with lower abdominal pain,
suggested obstruction of the urinary tract.

Szepietowski et al suggested that acute renal failure may result from
nephrotoxic damage by ethanol.' This is unlikely because the results
of renal biopsy, performed on one of our patients, showed normal
histological appearances. Acute renal failure has been observed after
a bout of heavy drinking in chronic alcoholics in association with
myoglobinuria and accompanying muscle tenderness and swelling.2 3

Furthermore, myoglobinuric acute renal failure has been caused by
alcohol in six out of 20 patients.4 The mechanisms by which rhabdo-
myolysis and myoglobinuria produce acute renal failure are not known.

We are grateful to Mr H S Winsey and Mr M B Rose for surgical assess-
ment; Sister M Morris for nursing management; Dr J Birks from the
medical physics department for isotope investigations; Dr 0 G Williams for
interpretation of renal biopsy results; Dr S Markus for Polish translation;
and Miss J E Davies for secretarial assistance.

1 Szepietowski T, Szewczyk Z, Dec J, et al. Acute renal failure following
ingestion of ethyl alcohol. Pol Tyg Lek 1972;27:1441-3.

2 Hed R, Larsson H, Wahlgren F. Acute myoglobinuria: report of a case with
fatal outcome. Acta Med Scand 1955;152:459-63.

3 Hed R, Lundmark C, Fahlgren H, Orell S. Acute muscular syndrome in
chronic alcoholism. Acta Med Scand 1962;171:585-99.

4Eneas JF, Schoenfeld PY, Humphreys MH. The effect of infusion of
mannitol-sodium bicarbonate on the clinical cause of myoglobinuria.
Arch Intern Med 1979;139:801-5.
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