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Lay Summary of a Completed Research Project 

 
CCR No and 
Study Title: 
 

CCR4868 
MOlecular Diagnostics Using a novel LAb-on-a-chip and MRI for detecting 
cervical cancer (MODULAR) 
Short Title:  Lab-on-a-chip detection of cervical cancer tumour markers. 

CI and Sponsor 
names: 
 
 

CI – Professor Nandita deSouza 
 
Sponsor - Institute of Cancer Research  

Study opening 
date: 

15/08/2018 Study closing date: 01/09/2019 

Proposal and 
Objectives: 
 
 
 

Proposal 
Accurate tumour evaluation is critical for treatment decisions in cervical cancer, 
especially where preserving fertility is important and in detecting disease 
recurrence. Despite advanced magnetic resonance imaging (MRI) techniques, 
diagnosis of small tumours remains problematic and imaging can be further 
complicated by previous surgical treatments. This study was set-up to test the 
potential of new technology (lab-on-a-chip), based on detecting molecular 
tumour DNA biomarkers from cervical cytology samples, to provide an accurate 
diagnosis of cervical cancer. 
 
Objectives 
1. Obtain cytology samples (smear) and test the performance of a novel 
lab-on-a-chip system for detecting tumour markers by comparing the results 
with those from a standard laboratory test, the polymerase chain reaction (PCR) 
system. 
2. Compare tumour marker accuracy for detecting tumour in patients with 
primary Stage 1 cervical cancer when used alone or in combination with endo-
vaginal MRI (against pathology/cytology as the gold-standard) 
3. Compare tumour marker accuracy for detecting tumour in patients with 
recurrent cervical cancer when used alone or in combination with standard 
external  MRI (against pathology/cytology as the gold-standard) 
 
Exploratory objective 
Compare tumour-associated imaging features from endo-vaginal MRI with 
tumour markers identified on lab-on-a-chip. 
 

Main Findings: This work has demonstrated the feasibility of a novel lab-on-a-chip (LOC) assay 

comprising human papillomavirus (HPV) 16 and 18 DNA/ RNA and tumour 

markers hTERT, TERC and MYC for early detection of cervical cancer using 

prospectively collected cytology samples from patients with cervical cancer. 

• The LOC system compared well with standard laboratory PCR for 
detecting human papillomavirus, a causal agent of cervical cancer, in 
cervical smear samples.  
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 • The use of HPV markers had a high sensitivity but low specificity for 
tumour detection. 

• The tumour markers were highly specific in detecting small cervical 
tumours, but were poorly sensitive compared to endovaginal MRI.  

• On its own, the LOC system was not as sensitive as endo-vaginal MRI for 
detecting small cervical cancers. 

• When used in combination with endo-vaginal MRI, the LOC system 
increased the sensitivity and specificity of cancer detection.  

 

Implications for 
practice/future 
research: 

 

In the future the use of the novel lab-on-a-chip (LOC) system following 
endovaginal MRI would improve specificity of residual tumour detection after 
cone biopsy or loop excision. 

Dissemination 
Plan: 

The results of this study will be published in radiological journals and presented 
at international conferences.  
 
A lay summary will be made available on the Trust website for participants, 
patients and members of the public. 
 


