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DNA aneuploidy in ulcerative colitis

SIR, We wish to take issue with several of the
statements made by the St Mark's group but it is first
necessary to summarise our data with regard to
patients and samples in a manner analagous to that
given above.

Niutntber wit D)NA anieuploldiv
in nion -cantcerouns mucosx

Pa/tien1t Samnple

Canccr in UC 8/12 20/9() (22%)
Longst.anding UC 8/12 19/85(22(Y)
Short duration UC 3/14 3/95 (3%Y.)

The aims of our study were to determine the preval-
ence of DNA aneuploidy in UC and to assess its
predictive usefulness as an independent indicator of
concurrent carcinoma, thus we did not use dysplasia,
a potentially dependent characteristic to define our

patient groups. In so far as the St Mark's group found
DNA aneuploidy in four patients who did not have
concurrent carcinoma, and failed to detect it in 10 of
21 patients who did, we find it surprising that they
take exception to our conclusion regarding its lack of
predictive value.

If we discount the short duration cases (the St
Mark's series is too small to be contributory),
the overall prevalence of DNA aneuploidy in non-

cancerous samples is very similar in the two studies -
55/258 (21%) at St Mark's and 39/175 (22%) in our

study. Translated into patients this represents 48%
(15/31) and 67% (16/24) respectively. Where our

results diverge most is in the prevalence of DNA
aneuploidy in samples from non-cancer patients in

that we found DNA aneuploidy in 22% whereas the
St Mark's group found it in only 9% (14/153). It is

suggested that such discrepancies arise from short-
comings in our flow-cytometric technique.
We believe that the methods we have used for

retrospective DNA analysis to be reliable, reproduc-
ible, and accurate. Studies have been carried out
which validate the method when comparing fresh and
fixed samples, by cytogenetic measurements,' and
using lesions with known abnormalities of DNA
content.' We are surprised that the St Mark's group
have experienced difficulties in manipulating paraffin
embedded tissue; the procedures are straightforward
and have recently been substantiated by other

workers. The difference in coefficients of variation
is irrelevant to the central problem as the slightly
higher CV in our study would lead if anything to a
reduced rate of detection of DNA aneuploidy, not an
increase.

In parallel studies we have investigated DNA
aneuploidy in 196 samples of colon derived from
resections either for non-neoplastic disease or for
adenocarcinoma. No sample of normal mucosa was
found to be DNA aneuploid and only 3% of resection
margins from the cancer cases were DNA aneuploid.
Our published work on DNA aneuploidy in colo-
rectal neoplasia. -7 is in close agreement with other
published studies on both fresh and paraffin-
embedded tissues,"" which together with the
above data support the validity of our measurements.
We therefore reject the criticisms of our flow cyto-
metric methodology. The low prevalence of DNA
aneuploidy in the cancers complicating UC in our
report was caused by the small number of samples
measured. In a current study in collaboration with Dr
H Thompson the prevalence is presently 46% sug-
gesting that there is no difference between carcinoma
arising in UC and those that do not.
Where we take most issue with the St Mark's group

is over their reliance on the histological diagnosis of
dysplasia and their use of this criterion in concluding
that aneuploidy is 'a specific marker of neoplastic
change'. We find it remarkable that the finding of
DNA aneuploidy (the detection of which involves
little subjectivity) was strictly limited to mucosa from
'dysplastic' colons when the recognition of dysplasia
is such a subjective business. We have recently
concluded a multicentre interobserver study in which
100 coded sections from cases of UC were categor-
ised independently by six histopathologists experi-
enced in this field (in preparation). The pairwise
agreement based simply on the presence or absence
of dysplasia varied from 68-84% (x=0.371-0.667)
and the conditional probability of agreement for low-
and high-grade dysplasia was 0-52 and 0 72 respec-
tively. In other words in this study the chance of
a pathologist randomly selected from the panel
agreeing with the first observer's diagnosis of
dysplasia is around 60%. We would therefore predict
that in a 'blind' assessment the chances of another
pathologist agreeing with all the allocations to the
dysplasia group in the St Mark's study or conversely,
agreeing that all 72 samples in the long and short
duration groups are non-dysplasic, are slim indeed.

Finally, the presence ofDNA aneuplidy in samples
from long standing colitics with no evidence of
dysplasia has previously been reported by Hammar-
berg et al.'" This in no way repudiates the status of
DNA aneuploidy as an early neoplastic change, but
underlines the necessity to distinguish between sub-
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jective assessments of precancer by histopathologists
and the more objectively determined, and not neces-
sarily parallel, changes in DNA content revealed by
flow cytometry.

J B J FOZARD, P QUIRKE, AND M F DIXON
Departments of Surgery and Pathology,
University of Leeds,
Leeds

References
1 Quirke P. The role offlow cytometry in the assessment of

the pathobiology of colorectal neoplasia. University of
Leeds PhD thesis, 1987. (Submitted.)

2 Hemming JD, Quirke P, Womack C, Wells M, Elston
CW, Bird CC. Diagnosis of molar pregnancy and
persistent trophblastic disease by flow cytometry. J Clin
Pathol (In press).

3 Oud PS, Hanselaar TGJM, Reubsaet-Veldhuizen JAM,
et al. Extraction of nuclei from selected regions in
paraffin-embedded tissue. Cytometry 1986; 7: 595-600.

4 van Driel-Kulker AMJ, Eysackers MJ, Dessing MTM,
Ploem JS. A simple method to select specific tumour
areas in paraffin blocks for cytometry using incident
fluorescence microscopy. Cytometry 1986; 7: 601-4.

5 Quirke P, Fozard JBJ, Dixon MF, Dyson JED, Giles
GR, Bird CC. DNA aneuploidy in colorectal adenoma-
tous polyps. Br J Cancer 1986; 53: 477-81.

6 Quirke P, Durdey P, Dixon MF, Dyson JED, Williams
NS, Bird CC. The prognostic significance of DNA
aneuploidy in rectal adenocarcinoma. J Pathol (In
press).

7 Finan PJ, Quirke P, Dixon MF, Dyson JED, Giles GR,
Bird CC. Is DNA aneuploidy a good prognostic in-
dicator in patients with advanced colorectal cancer? BrJ
Cancer 1986; 54: 327-30.

8 Tribukait B, Hammarberg C, Rubio C. Ploidy and
proliferation patterns in colorectal adenocarcinomas
related to Dukes' classification and to histopathological
differentiation. A flow cytometric DNA study. Acta
Pathol Microbiol Scand A 1983; 91: 89-95.

9 Kokal W, Sheibani K, Terz J, Harada J R. Tumour DNA
content in the prognosis of colorectal carcinoma. JAMA
1986; 255: 3123-7.

10 Armitage NC, Robins RA, Evans DF, Turner DR,
Baldwin RW, Hardcastle JD. The influence of tumour
cell DNA abnormalities on survival in colorectal cancer.
Br J Surg 1985; 72: 828-30.

11 Hammarberg C, Slezak P, Tribukait B. Early detection
of malignancy in ulcerative colitis. A flow cytometric
study. Cancer 1984; 53: 291-5.

DNA aneuploidy in ulcerative colitis

SIR,-We read with great interest the article by Mr
JBJ Fozard and colleagues on the value of DNA
aneuploidy in assessing malignant changes in ulcera-
tive colitis.' We have carried out a similar study but
unlike Mr Fozard we found that aneuploidy was
strongly associated with malignancy and with

dysplasia, and was not found in any patient in the
absence of these changes. We have studied 262 non-
cancerous mucosal samples from 50 patients under-
going colectomy for ulcerative colitis. The clinical
groups and findings are summarised in the Table
overleaf.
Our results indicate aneuploidy to be a specific

marker of neoplastic change in extensive ulcerative
colitis and suggest that flow cytometry may be of
value in detecting such changes. In contrast the Leeds
group concludes that 'the finding ofDNA aneuploidy
in a colorectal biopsy would have no predictive value
in deciding whether or not a patient has concurrent
carcinoma elsewhere in the bowel'.

This discrepancy is surprising as both Mr Fozard
and ourselves used the method of Hedley et al' in
preparing samples for flow cytometry. Possible ex-
planations may lie in differences of tissue preparation
(we did not remove excess tissue with a scalpel), in
the interpretation of DNA histograms (our average
coefficient of variation was lower than theirs), and in
the interpretation of the histopathology. We do not
believe that differences in histopathological interpre-
tation are important in our study because high levels
of inter observer agreement have been found for
pathologists studying our specimens (data in pre-
paration). On the other hand we have noted that
manipulating tissues with a scalpel blade leads to
unsatisfactory DNA histograms and an unacceptably
high coefficient of variation, and we think this may
explain the difference in our results.

Whilst the discrepancy between the Leeds results
and our own suggests that flow cytometric findings
may be less objective and reproducible than is
generally realised, we have found our own technique
to produce reliable and repeatable results. We there-
fore wonder whether the Leeds group findings (of a
high incidence of aneuploidy in tissues not showing
neoplastic changes, and of a relatively low incidence
of aneuploidy in established cancers) may be mis-
leading.
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