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Summary. Markers of cellular proliferation have been 
widely applied in cervical disease and include tech- 
niques which are applicable to routinely processed tissue 
including standard hematoxylin and eosin sections, and 
sections labelled with antibodies to Ki-67 and PCNA 
proteins. Flow cytometry and in v i v o  techniques 
including labelling with Bromodeoxyuridine (BrdU) and 
radiolabelled thymidine require more specialized 
facilities. Increases in the mitotic index and the Ki-67 
and PCNA labelling indices, the incidence of aneuploidy 
together with increases in in vivo labelling with BrdU 
and radiolabelled thymidine have been demonstrated as 
the grade of cervical intraepithelial neoplasia (CIN) 
increases. With respect to invasive tumours increases 
in these parameters are associated with increased 
tumour size, stage and improved survival after radio- 
therapy. 

At present the major practical application of these 
markers appears to be in distinguishing between post- 
menopausal atrophy and CIN lesions on histological 
sections and, in combination with the Papnet system, in 
identifying high grade dyskaryosis on blood stained 
cervical smears. Future development may permit the 
identification of those patients whose CIN lesion will 
progress, and who require treatment, to be distinguished 
from those whose lesions will stay static or regress and 
who can be followed up cytologically. This promises a 
more rational use of health care resources. 

Most of the studies to date have been on small 
numbers of cases. Meta-analysis of existing studies and 
large, possibly multicentric, prospective studies are 
needed to elucidate the value of these markers. 
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Introduction 

A number of recent studies which assess the 
proliferative state in the human cervix have become 
available. Proliferation in the normal cervix, in cervical 
intraepithelial neoplasia and in invasive cervical 
carcinomas can be assessed by a range of techniques 
requiring technologies of varying sophistication and 
accessibility. These techniques can be considered in four 
broad groups: 
l )  methods which can be applied to routinely processed 
histological sections and cytological smears often 
requiring no additional technical input, for example, 
mitotic counts; 
2) dynamic, biological techniques in which a marker 
compound, such as tritiated thymidine, is either injected 
locally into the cervix in vivo or in which fresh tissue is 
incubated with the marker in vilro; 
3 )  techniques which use widely available immuno- 
peroxidase and histochemical techniques and which can 
be easily performed using the facilities available in a 
typical diagnostic laboratory, for example, Ki-67 
labelling index and AgNOR counts; 
4) techniques requiring specialised equipment which is 
usually available only in research facilities and hospitals 
associated with university departments but which do not 
usually require special tissue handling, for example, 
flow cytometry. 

Techniques based on routine preparations 

In  the normal cervix mitotic activity is usually 
confined to the basal and parabasal layers.  With 
increasing histological grade of cervical intraepithelial 
neoplasia (CIN) the numbers and height of mitotic 
figures within the epithelium increases. Significant 
differences in the mitotic index in different grades of 
CIN have been described, perhaps reflecting variation in 
the speed of the cell cycle (Kobayashi et al., 1994). CIN 
lesions demonstrating aberrent mitoses are more likely 
to be associated with human papilloma virus type 16 












