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Nuclear Size in Premalignant Conditions 
of the Cervix Uteri 

PREVIOUS investigations have shown that according to 
their modal DNA content uterine and other tumours in 
man fall into two fairly discrete ploidy-groupst,2, and 
follow-up investigations in patients with uterine tumours 
suggest that the ploidy-group may be of prognostic 
significance3

•'. From the size of the nuclei in histological 
sections of carcinoma of the cervix, it has been possible 
to make a correct estimate of the ploidy-group of the 
tumour in the majority of cases; based on a large series 
of sections, 50 per cent of tumours were found to have 
predominantly small nuclei (corresponding to a near­
diploid DNA content) and 50 per cent predominantly 
large nuclei (corresponding to a near-tetraploid DNA 
content)•. It would appear that a study of nuclear size 
in conditions commonly regarded as precursors of malig­
nant disease in the cervix uteri might be of interest, and 
could possibly throw light on the relationship between 
the chromosomal changes, which appear to be a constant 
feature (though variable in extent) of human malignancy, 
and the apparently stepwise transformation of normal to 
malignant cervical epithelium. 

Through the courtesy of Dr. A. Gli.icksroann, I have 
recently had the opportunity of looking through sections 
of basal-cell hyperplasia, carcinoma in situ and micro­
carcinoma of the cervix. The results are shown in Table l. 
The majority of the sections were of material removed 
at conization of the cervix from patients with carcinoma 
in situ, discovered on routine cytological screening. Many 
of these patients were from ante-natal clinics ; the mean 
age was 36·7 years, and the range 22-81 years. Nuclear 
size was assessed as described for invasive tumours•, 
measurements being made on basal, parabasal and 
transitional cells ; allowance was made for the increase 
in nuclear size during differentiation, as between the 
spindle-shaped basal-cell nuclei and the nearly spherical 
transitional-cell nuclei, an increase which, of course, is 
unrelated to any change in ploidy (tumours were placed 
in the 'large-nucleus' category if more than 20 per cent 
of the nuclei exceeded the following critical values : for 
transitional-cell nuclei, a diameter of 10[L, or, if non­
circular in outline, a product of the major and minor axes 
in microns of 100, and for spindle-shaped nuclei of basal­
cell type, the minor axis of which was between ! x and 
t X the major axis, a major axis of 13[L). It was found 
that the carcinomas in situ, like invasive carcinomas, fell 
into two groups on the basis of their predominant nuclear 
size. The lesions were also classified histologically as 
squamous or basocolumnar (I thank Dr. Gliicksroann for 
the histopathological assessments). Of 77 squamous 
lesions, 54 had large nuclei (Table 1). This is significantly 
different (P < 0·001) from the distribution for invasive 
squamous-cell carcinomas (401 out of 803 having large 
nuclei•). On the other hand, only 4 out of 10 basocolumnar 
lesions had large nuclei. No relation between nuclear size 
and age was apparent. Most cases were consistent with 
regard to nuclear size throughout the lesion (an average 
of 2·4 slides per case showing carcinoma in situ were 
available for examination). However, 9 cases classified 
as predominantly 'small-nucleus' had some 'large-nucleus' 
areas, and 10 cases with predominantly large nuclei had 
some 'small-nucleus' areas. 

The greater frequency of 'large-nucleus' in situ car­
cinomas as compared with invasive carcinomas raises 
some interesting possibilities. Perhaps carcinoma in situ 
with large nuclei progresses less often or more slowly to 
invasive cancer ; or perhaps there may be a change from 
a large to a small-nucleated type when invasion occurs. 
It may be relevant that some invasive tumours having a 
near-tetraploid modal DNA content have a minority of 
near-diploid cells, as shown by the presence of a small 
secondary mode in the diploid region or of roetaphases 
with near-diploid chromosome numbers. It is possible 
that in some carcinomas in situ the majority of cells may 

Table 1. NUCLEAR Si~E ~N 18 CASES OF BASAL-CELL HYPERPLASIA, 87 
CASES OF CARCINOMA •n .. tu AND 24 CASES OF MIOROCARCINOMA OF THE 

CERVIX UTERI 
Small nuclei Large nuclei Total 

Basal-cell hyperplasia 17 1 18 

{squamous 23 54 77 
Carcinoma in situ 

basocolumuar 6 4 10 

{squamous 10 9 19 
Microcarcinoma. 

basocolumnar 0 5 5 

be near-tetraploid, but there may be a few near-diploid 
cells which become predominant when invasion occurs. 
It is of interest that one lesion classified as 'large-nucleus' 
showed a deep prolongation in which the nuclei were 
mostly small. Although in invasive tumours aneuploidy 
is the rule, the findings in carcinoma in situ, while indicat­
ing varying degrees of polyploidy, are compatible with 
normal chromosome complements. It is of interest that 
the chromosome counts of Spriggs, Boddington and Clarke• 
on 5 cases of carcinoma in situ showed aneuploidy in some 
instances, but only apparently normal tetraploid cells in 
2 cases. It was noted in the present work that in the 
'small-nucleus' lesions there was a substantial minority 
of intimately mixed cells having large nuclei, comparable 
to what has been found in small-nucleus invasive tumours. 
A sharp transition to apparently normal epithelium was 
noted in many cases ; this was especially apparent when 
the basal layer of 'large-nucleus' lesions was followed to 
the junction with normal epithelium. 

Sections were examined from 24 cases ofmicrocarcinorna 
(defined by Gliicksmann and Cherry7 as carcinoma in situ 
with early or questionable invasion of the cervical stroma, 
and carcinoma in situ with definite invasion of the cervical 
stroma but lacking in ability to grow in xenotopic sites). 
The mean age of the patients was 44·4 years. The results 
(Table 1) do not suggest such a preponderance of large­
nucleus types as for carcinoma in situ, but rather a distri­
bution similar to that found in invasive carcinoma ; how­
ever, owing to the small number of cases the results are 
not statistically significant. 

Finally, sections from 18 cases diagnosed as basal-cell 
hyperplasia (mean age, 35·5 years) were examined; only 
one had predominantly large nuclei, although two others 
which had predominantly small nuclei also had some areas 
showing mainly large nuclei. Of 17 having small nuclei, 
9 showed very little variation in size, comparable to that 
found in normal epithelium, while the remainder showed 
a proportion of cells with large nuclei similar to that found 
in small-nucleus carcinoma in situ or invasive carcinoma. 

The findings suggest that either polyploidy with normal 
tetraploid chromosome complements or aneuploidy with 
near-tetraploid complements is of frequent but variable 
occurrence in carcinoma in situ, and may occasionally be 
prominent in even earlier stages of carcinogenesis. The 
question as to whether nuclear size (or DNA content) may 
be of prognostic value in carcinoma in situ would seem 
worthy of investigation. 

I thank Mr. Stanley Way for supplying the material 
on which this work was based, and Dr. Alfred Gliicks­
mann for his assistance and advice. This work was 
supported by a grant from the British Empire Cancer 
Campaign. 
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