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INVESTHGATION OF PHOTOPLETHYSMOGRAPHIC SIGNALS IN NEONATAL AND
FAEMMATRIC PATIENTS

Kyriacou P. A.', Wardhaugh A%, Jones D. P.', Langford R. M.", Petros A J." "Medical Electronics
& Physics, Depariment of Engineering, Queen Mary, University of London, “PICL, Greai Ormond
Street Hospital, *Anaesthetic Laboratory & Depariment, St. Bartholomew's Hospital, Barts and
The London MHS Trust. London, United Kmgdom

INTRODUCTHNS. Puke oximeters are widely need in paediinic mmensive care but they have
some severe limitatons. The technique relies on the presence of adequate penpheral aneral
pulsatioms, which are detecied as photoplethysmographic signals (PPGL When penphenl
peerfusion & poor as in siales of hypovolsemia, hypothermia and vasoconsiriction oxypenation
readings become extremely unrelisble. Hence, pulse oximetry becomes unmneliable in a significant
group of children just ai the ome when accursie readings are mosi needed. To overcome this
limitation. the cesophagus has been investigated as a potential measurement sibe on the hypothesis
that perfusion may well be betber preserved at this central ste. Studies on adult patients have
shown that measurable PPO signals at red and mirared wavelengihs can be detecied within the
whale depth of the oesophagus. A new sysiem io investigate the quality of cesophageal PPG
signals is being consirucied with the aim of developing 2 neonatal and pacdiinc cesophageal
pulse oximeter.

METH{MS. A reflecance optical sensor has been construcied comprising ministure infrared and
red emitiers and a photodetector. The semsor was design to fit mio a convenisomal disposable
transpareni siomach twbe, 12 French gauge. The ossaphageal PPG sensor within the stomach twhe
was inseried through the nose inio the oesophagus of a 2 kg, 17 day old neonate. The stomach twhe
was advanced mio the oesophagus under direct vision wnid the probe was 25 cm from the nose.
FPL treces from the oesophagns wene recorded for approximately 5 minuies at this depth on a
lapiop compaer. Meassremenis were repealed at 20 and 15 om from the nose.

RESULTS. Meazurable PPO traces of good quality were oblained in the oesophapus st all theee
diepths. The PP signals in the mid %o bower regeon of the cesophagos on average had larger
amyplitudes # both red and infrared wavelengths than the PPCis recorded i the upper oesophagus.
Arnefacts on both wavelengths due to ascillations as a rezult of high frequency ventilation. Filtering
sucoessfully eliminaies the anefao.

CONCLUSION. The new oezophageal reflectance optical sersor has allowed PPG measuremenis
to be made within the whole length of the neonatal eesophagus. The red and infrared wavelengths
used are suiahle for pulse oximetry. These results are the first to demonsirstie thai pulse oxEmetry
may he feasible in the neonaial or paedimine cesophagus. Further studies are reguired io develop a
nmn:l.l:ll-'pl:-l:hln: pulse aximeber.
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