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Objectives
Inter and intra observer variability in assessment of cervical cytology leads to discordance
between categorised samples and histology. Biospectroscopy methods have been suggested as
sensor-based tools to deliver objective assessments [1]. Categorisation of biological samples
based on imperfect conventional screening can reduce the apparent diagnostic accuracy of
biospectroscopy [2]. The aim of this study is to analyse the infrared spectra of cytology
samples derived using biospectroscopy and compare the accuracy of biospectroscopy vs.
conventional cytology to identify true atypia in light of the corresponding histology.
Methods
Within a typical clinical setting a total of n=322 cervical cytology specimens were collected
immediately before biopsy (n=154). Cytology specimens were categorised according to
conventional screening methods and subsequently interrogated employing attenuated total
reflection Fourier-transform infrared (ATR-FTIR) spectroscopy with multivariate analysis.
Results
Based on the categorisation derived from conventional screening, infrared (IR) spectroscopy
derived from cervical cytology does not appear to discriminate in a diagnostic fashion. Scores
plots of IR spectra exhibit marked cross-over of spectral points between different categories.
However, when histology based analysis was conducted, conventional screening was deeply
flawed. By imposing the histology findings on the biospectroscopy analyses, ATR-FTIR
spectroscopy was found to identify underlying disease missed by conventional screening.
Conclusions
Histology demonstrates that ATR-FTIR spectroscopy of LBC specimens identifies the
presence of underlying atypia or disease missed in conventional cytology screening. This
study points to an urgent need for a future biospectroscopy study where categories are based
on such histology. It will allow for the validation of this approach as a novel screening tool.
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