IT City Research Online
UNIVEREIST%( ]OggLfNDON

City, University of London Institutional Repository

Citation: Hickey, M., Samuels, N., Randive, N., Langford, R. M. & Kyriacou, P. A. (2009).
Photoplethysmographic signals from human splanchnic organs using a new fibre-optic

sensor. Paper presented at the Annual National Conference of the Institute of Physics and
Engineering in Medicine (IPEM), 14-16 Sep 2009, Liverpool, UK.

This is the draft version of the paper.

This version of the publication may differ from the final published version.

Permanent repository link: https://openaccess.city.ac.uk/id/eprint/14293/

Link to published version:

Copyright: City Research Online aims to make research outputs of City,
University of London available to a wider audience. Copyright and Moral Rights
remain with the author(s) and/or copyright holders. URLs from City Research
Online may be freely distributed and linked to.

Reuse: Copies of full items can be used for personal research or study,
educational, or not-for-profit purposes without prior permission or charge.
Provided that the authors, title and full bibliographic details are credited, a
hyperlink and/or URL is given for the original metadata page and the content is
not changed in any way.



City Research Online: http://openaccess.city.ac.uk/ publications@city.ac.uk



http://openaccess.city.ac.uk/
mailto:publications@city.ac.uk

Photoplethysmographic signals from
human splanchnic organs using a new
fibre-optic sensor

M Hickey".N Samuels®, N Randive®, R M Langford®
and P A Kyriacou"

'School of Engineering and Mathematical Science,
City University, Northampton Square, London, UK
’Anaesthetic Department, St Bartholomew’s
Hospital, Barts and the London NHS Trust, London
UK

Background and purpose

Splanchnic organs are particularly vulnerable to
hypoperfusion, and if undetected may contribute to
the development of multiple organ failure [1].
Currently, there remains a need for a simple,
accurate, continuous method of monitoring
splanchnic perfusion pre-operatively, operatively
and post-operatively [2]. As a preliminary to
developing such a sensor, a new handheld
photoplethysmographic (PPG) fibre-optic sensor
and processing system were developed [2]. Such a
sensor would allow the intraoperative assessment
of splanchnic perfusion, as well as providing an
evaluation of the fibre optics as a means for
acquiring photopletysmographic signals.

Method
Ethics Committee approval was obtained to study
patients undergoing elective laparotomy. At an
appropriate time during the procedure, the
splanchnic PPG sensor was inserted into a sterile
medical ultrasound cover. The sensor was then
placed on the surface of each accessible organ by
the surgeon (Figure 1). An identical fibre-optic
sensor was also placed on the periphery (finger or
toe) of each patient to facilitate comparison of the
acquired PPG signals from both sites. All signals
were monitored and acquired for approximately two
minutes on each site. Blood oxygen saturation from
a commercial finger pulse oximeter (GE
Healthcare) was also simultaneously monitored
and recorded.

Fig. 1. Fibre-opti splan-chnic PPG probe being
held on the small bowel by the surgeon during
open laparotomy

Results

PPG signals of good quality were obtained from all
accessible splanchnic sites (bowel, liver, stomach)
from six patients during open laparotomy. Figure 2

shows typical ac red and infrared signals from the
small bowel.
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Fig. 2. Simultaneous ac infrared (IR) and red (R)
splanchnic PPG signals from the small bowel and
periphery

Figure 3 depicts preliminary SpO, results from the
custom made splanchnic and peripheral fibre optic
sensors and the commercial pulse oximetrer.
Overall there is good agreement between all pulse
oximeters.
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Fig. 3. Mean SpO, values for the large bowel and
small bowel compared with simultaneous
peripheral SpO, values acquired by the fibre optic
sensor and the commercial pulse oximeter.
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Conclusions

Good quality photoplethysmographic signals were
obtained from all splanhnic sites in patients
undergoing laparotomy. Preliminary splanchnic
SpO, values are in good agreement with those
obtained from a commercial pulse oximeter. These
preliminary results suggest that the fibre optic
sensor may be capable of providing a reliable
means of estimating blood oxygen saturation.
Further clinical trials are being conducted prior to
further miniaturisation.
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