
BRITISH MEDICAL JOURNAL VOLUME 282 9 MAY 1981 1499

2 Brinkley D, Haybittle JL. The curability of breast cancer. Lancet 1975;
ii :95-7.

Fletcher GH, Montague ED. Does adequate irradiation of the internal
mammary chain and supraclavicular nodes improve survival rates ?
Int3 Radiat Oncol Biol Phys 1978 ;4 :481-92.

4 Easson EC. Post-operative radiotherapy in breast cancer. In: Forrest
APM, Kunkler PB, eds. Prognostic factors in breast cancer. Edinburgh:
Livingstone, 1968:118-27.

Cancer Research Campaign Working Party. Cancer Research Campaign
(King's/Cambridge) trial for early breast cancer: a detailed update at
the tenth year. Lancet 1980;ii :55-60.

6 Host H, Brennhovd 10. The effect of post-operative radiotherapy in breast
cancer. IntJ' Radiat Oncol Biol Phys 1977 ;2:1061-7.

Handley RS. Carcinoma of the breast. Ann R Coll Surg Engl 1975;57:
59-66.

8 Bonadonna G, Valagussa P. Dose-response effect of adjuvant chemo-
therapy in breast cancer. N EnglJ Med 1981 ;304:10-5.

9 Stjernsward J. Decreased survival related to irradiation postoperatively in
early operable breast cancer. Lancet 1974;ii:1285-6.

10 Levitt SH. The role of radiation therapy in the treatment of breast cancer:
the use and abuse of clinical trials, statistics and unproven hypotheses.
Int3r Radiat Oncol Biol Phys 1980 ;6 :791-8.

Diagnosis of ascites

Free fluid in the peritoneal cavity in excess of one litre may be
detected by observing abdominal distension, displacement of
the umbilicus towards the symphysis pubis, shifting dullness,
and a fluid thrill. Volumes as small as 200 ml are detectable
with the patient in the knee-elbow position-the puddle sign.'
Liver disease remains the most common cause of prominent
ascites2; malignancy, congestive cardiac failure, tuberculosis,
and chronic pancreatitis are other important possibilities. Each
condition has confirmatory clinical features, but rarer causes
such as renal disease, myxoedema, and constrictive pericarditis
should also be considered.
The first choice of diagnostic techniques has swung recently

in favour of those that are non-invasive. A plain abdominal
radiograph shows generalised loss of density and detail
especially of the hepatic angle, and in the supine lateral view
the gut may be seen floating on top of the fluid. Ultrasound is
more sensitive and can detect as little as 300 m13; it gives a
characteristic picture not only of hepatic metastases and
abdominal masses but also of malignant ascites, with a pattern
of mottled or infiltrated loops of bowel and loculation of fluid.4
Such a pattern is not invariably found in malignancy, however,
being seen in under two-thirds of one small series,4 and
absence of these features does not exclude cancer, especially
when only a little fluid is present.
A diagnostic tap, using a fine-bore needle, is a more direct

approach if the origin of the ascites is still not clear. A lot may
be learnt from the naked-eye appearance of the fluid:
bloodstaining suggests trauma or carcinoma, chylous fluid is
found in lymphatic obstruction, and the diagnosis is confirmed
if the chylomicrons separate into the supernatant fluid;
turbidity indicates infection; bile staining is associated with
trauma, pancreatitis, gall stones, neoplasia, and recent biliary
surgery; and clear, straw-coloured fluid occurs in parenchymal
liver disease. The concentration of protein may also be a
valuable guide, but care must be taken in interpretation of this
result: textbooks state that the protein content of ascitic fluid
in uncomplicated cirrhosis is below 25-30 g/l, but several
workers have noted values above this in up to 17% of
patients.5 6 Even so, high protein concentrations should raise
the suspicion of pancreatic or tuberculous peritonitis, and in
the latter case the glucose concentration may also be low,
though such a finding is not diagnostic.7

High concentrations of oc-fetoprotein are found in the serum
and the ascitic fluid in patients with hepatomas, but contrary
to earlier. suggestions raised gamma-glutamyltransferase
activity does not have the same diagnostic value.8 A sero-
sanguinous fluid with an amylase activity greater than 20 000
Somogyi units and raised lipase activity is said to be a reliable
indicator of pancreatic ascites.9 The serum activity of lactate
dehydrogenase is lower than that in the ascitic fluid in malig-
nant ascites and the ratio is reversed in cirrhosis; the accuracy
of the test may be improved by also calculating the ratio of
serum to ascitic total protein.10

Normally, sterile ascites contains fewer than 300 x 106 white
blood cells/I (300/mm3) with under 25% polymorphonuclear
leucocytes, and spontaneous bacterial peritonitis, occurring in
about 10% of cirrhotics with ascites," should be suspected
when the cell count exceeds 500 x 106/1 and over half the cells
present are polymorphonuclear leucocytes. Culture and Gram
and Ziehl-Nielsen staining should always be performed on a
centrifuged sample. When the white cell count is greater than
500 x 106/1 and mononuclear cells predominate, tuberculosis,
malignancy, and pancreatic causes should be borne in mind;
high white cell counts have also, however, been noted in
cirrhotic patients treated with diuretics.12 Cytological diagnosis
of malignant cells in ascitic fluid is extremely difficult because
of the varying morphology and staining characteristics of
exfoliated mesothelial cells,3 14 but methods using marker
chromosomes may provide better information.

If the diagnosis remains uncertain more invasive techniques,
such as peritoneoscopy or laparotomy, may have to be used to
obtain evidence of metastases, ovarian cysts, or portal hyper-
tension. Percutaneous peritoneal biopsy is a less invasive
technique which has been used successfully to diagnose
tuberculous peritonitis,'5 but its success rate in confirming
carcinomatous ascites is less impressive.
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