
 ORCA – Online Research @
Cardiff

This is an Open Access document downloaded from ORCA, Cardiff University's institutional
repository:https://orca.cardiff.ac.uk/id/eprint/124775/

This is the author’s version of a work that was submitted to / accepted for publication.

Citation for final published version:

Usman, Sana, Kahrs, Birgitte Heiberg, Wilhelm-Benartzi, Charlotte , Hassan, Wassim A., Barton, Helen,
Salvesen, Kjell A., Eggebø, Torbjorn Moe and Lees, Christoph 2019. Prediction of mode of delivery using
the first ultrasound-based "intrapartum app". American Journal of Obstetrics and Gynecology 221 (2) , pp.

163-166. 10.1016/j.ajog.2019.03.019 

Publishers page: http://dx.doi.org/10.1016/j.ajog.2019.03.019 

Please note: 
Changes made as a result of publishing processes such as copy-editing, formatting and page numbers may
not be reflected in this version. For the definitive version of this publication, please refer to the published

source. You are advised to consult the publisher’s version if you wish to cite this paper.

This version is being made available in accordance with publisher policies. See 
http://orca.cf.ac.uk/policies.html for usage policies. Copyright and moral rights for publications made

available in ORCA are retained by the copyright holders.



 1 

Title Page 

 

Prediction of mode of delivery using the first “intrapartum 

app” 

 

Sana USMAN MD MRCOG1,2, Birgitte KAHRS MD3 , Charlotte WILHELM-

BENARTZI4, Wassim HASSAN5,  Helen BARTON BSc1,2, Kjell A SALVESEN 

MD PhD,3,6, Torbjorn Moe EGGEBØ MD PhD3,6, Christoph LEES MD 

FRCOG1,2,7. 

 

1Department of Cancer and Surgery, Imperial College London. Du Cane 

Road, London, W12 0NN, UK 

2Centre for Fetal Care, Queen Charlotte’s and Chelsea Hospital, Imperial 

College Healthcare NHS Trust, Du Cane Road, London, W12 0HS, UK 

3National Center for Fetal Medicine, St Olavs Hospital, Trondheim University 

Hospital, Trondheim, Norway 

4Wales Cancer Trials Unit Centre for Trials Research, College of Biomedical 

& Life Sciences, Cardiff University, Cardiff, South Glamorgan, UK 

5Fetal Medicine Unit, Colchester Hospital University NHS Foundation Trust, 

Colchester General Hospital, Trust Offices, Main Building, Turner Road, 

Colchester, Essex, CO4 5JL. 

6Department of Clinical and Molecular Medicine, Norwegian University of 

Science and Technology, Trondheim, Norway 

7Department of Development & Regeneration, KU Leuven, Oude Markt 13, 

3000 Leuven, Belgium 



 2 

 

Corresponding author: 

Christoph.Lees, Department of Cancer and Surgery, Imperial College London. 

Centre for Fetal Care, Queen Charlotte’s and Chelsea Hospital, Imperial 

College Healthcare NHS Trust, London, UK 

 

Email: Christoph.lees@nhs.net 

Orcid ID: 0000-0002-2104-5561 

Telephone: +44 (0)208 383 3572  

Fax: +44 (0)208 383 5274  

 

Conflict of Interest Statement: The authors report no conflict of interest. 

 

Word count: 

  

mailto:Christoph.lees@imperial.nhs.uk


 3 

 

CONDENSATION AND SHORT VERSION OF TITLE 

 

Short title: “Intrapartum app” 

 

Condensation: The “intrapartum app” allows prediction of the likelihood of 

vaginal delivery from ultrasound and digital examination in labor, based on a 

recently published model.   

 

Funding Source: Christoph Lees is supported by the National Institute for 

Health Research (NIHR) Biomedical Research Centre based at Imperial 

College Healthcare NHS Trust and Imperial College London. The Helen 

Lawson Grant (British Medical Association), Imperial Confidence in Concept 

and Imperial College Healthcare NHS Trust has funded Miss Sana Usman. 

Ms Helen Barton was supported by Imperial College Healthcare Charities. 

The views expressed are those of the author(s) and not necessarily those of 

the NHS, the NIHR or the Department of Health.  

Charlotte Wilhelm-Benartzi is supported by the CRUK Clinical Research 

Committee - Clinical Trials Unit - Programme Award Core funding. 
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Manuscript 

Objective: The first labour prediction model was published in 2014 from a 

population of 120 women in 2 European maternity hospitals1. In 2017 based 

on this prediction model, the “intrapartum app” was launched (for research 

purposes only) on Apple and Android mobile devices2,3. We explore the 

applicability of this prediction model in app format in a different obstetric 

population.  

 

Study Design: Nulliparous women at 37-42 weeks were recruited in early 

labour to a prospective study on intrapartum ultrasound and labour outcome, 

“The SONO-VE study”. Transabdominal ultrasound scans were used to 

assess fetal head position4 and transperineal scan to assess fetal head 

station using head-perineum distance5 and caput6. The cervical dilatation was 

recorded from the corresponding digital vaginal examination.  Maternal and 

labour parameters including maternal age, BMI and presence or absence of 

prolonged labour were recorded on the app7.  The original model defined 

vaginal delivery as 90-100% highly likely, 75-90% likely, 50-75% neutral, 25-

50% unlikely, 0-25% highly unlikely. Kaplan Meier curves were constructed 

comparing the length of labour and likelihood of vaginal delivery within 3 

simplified likelihood bands (“highly likely”, “likely and neutral” or “unlikely”).  

Data was anonymised and entered into an excel spreadsheet prospectively at 

the time of ultrasound and first digital vaginal examination. To prevent any 

potential for bias in clinical management, these data were entered by the 

research team at a time and place remote to the delivery suite into the app 

without knowledge of delivery outcome.  
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The study received UK Ethical approval from the Research Ethics Committee 

(REC) approval (Reference: 15/LO/0227) and local Joint Research 

Compliance Office approval (Ref: 14HH2428) for “The SONO-VE study”. The 

project was adopted by the NIHR portfolio (Ref: 163370).  

 
Results:  From April 2015- Jan 2018, the data from 270 women, of whom 1 

withdrew consent, were consecutively entered into the “intrapartum app”. Of 

the remaining 269 patients, 79 patients had an emergency Caesarean section 

(29%).  The length of labor was shorter for those patients predicted a high 

likelihood of vaginal delivery (≥75%) (Figure 1).  

Stats- TME..- length of time and proportion of vaginal deliveries in the 3 

groups 

 

Conclusion: This first report of an “Intrapartum App” suggests that it predicts 

vaginal delivery in a different obstetric population from that in which the model 

was developed. The acceptability and accuracy of this model can now be 

tested in prospective study.  
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FIGURE OR TABLE 

Figure 1:  

A: “Intrapartum App” results page showing the prediction of the likelihood of 

Vaginal birth weblink 

B: Kaplan Meier curves: comparing the length of labour and likelihood of 

vaginal delivery as per the app. Group 1: 90-100%=highly likely, group 2: 75-

90%=likely, group 3 <75%=Neutral to Unlikely.  
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