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Figure 3

(A) pH, (B) partial arterial pressures (Pa) of carbon dioxide (CO,), (C) Pa of oxygen (0,), (D) lactate, (E) arterial saturations Sa0,, (F) cerebral

oxygenation (Sct0,), (G) cerebral oxygen delivery (DO,) and (H) alveolar-arterial difference in oxygen (AaDO,) measured at the end of the asphyxia

period (A) and on return of spontaneous circulation (R) in ICC+SISing (blue), PBCC+SI

g(red), ICC+SI__ (green) and PBCC+SI__ (purple) lambs. Data

sin cont cont

are mean+SEM. * indicates significant difference with comparisons detailed on the graphs. This image was created by GRP.

rate within the first 30s after ROSC, we did not observe any
other effect on blood pressure or cerebral blood flow. This
indicates that the benefit of a SI is restricted to the period of
lung aeration and, as we would expect the lung to fully have
aerated prior to ROSC (ie, during the CCs) in both the CV and
SI groups, it is not surprising that we saw no difference between
the two groups.

We did find that lambs that received SI  irrespective of
ICC of PBCC had lower diastolic blood pressure after 10 min,
which was also observed by Vali et al.® It is not known why SI__
would reduce diastolic blood pressure ROSC, but it may be due
to reduced or impaired venous return. It is not known whether
the consequences are beneficial or adverse, and this warrants
further study. We also showed that SI__resulted in lower mean,
diastolic and systolic PBF in both ICC and PBCC lambs. Right-
to-left shunting across the ductus arteriosus, as evidenced by a
negative end-diastolic PBF, is a key feature during PBCC because
the placenta continues to act as a low resistance pathway for
blood and competes with the lung for right ventricular output.

However, a high proportion of PBCC +SI_ _lambs had negative
end-diastolic PBF at the end of the study period (ie, at 20 min),
which is indicative of a higher pulmonary vascular resistance.
Further, pH, PaO, and PaCO, were worse in SI__lambs post-
ROSC, which may be a consequence of the reduced pulmonary
perfusion. This observation has not previously been made in
other studies using large animals as they were conducted largely
in non-transitional models without a patent ductus arteriosus,
highlighting the importance of conducting these studies imme-
diately at birth.

We previously reported that PBCC reduced the post-asphyxial
overshoot in blood pressure and cerebral blood flow, resulting in
reduced protein extravasation—an early indicator of cerebrovas-
cular haemorrhage.'® ' In the current study, we again observed
that PBCC reduced the overshoot in carotid blood pressure and
blood flow compared with ICC. While we did not examine cere-
brovascular injury in this study, our previous findings'® '* suggest
that PBCC may be neuroprotective in asphyxiated newborns.
Conversely, we have previously shown that a single SI can
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increase cerebrovascular haemorrhage in mildly asphyxiated
lambs.'® More research is required to ensure that interventions
delivered at the time of birth do not cause downstream conse-
quences, particularly for the newborn brain.

Limitations

Our asphyxia model uses lambs which were sedated/anaesthe-
tised and intubated with a tightly sealed endotracheal tube. This
prevents endotracheal tube leak and optimises lung aeration
during respiratory support, but this may not occur in the delivery
room as face masks or uncuffed endotracheal tubes are routinely
used. We used two different methods of inducing asphyxia to
reduce the overall number of ewes required, which allowed us to
use twin pregnancies.'’ This did mean that PBCC and ICC lambs
received different methods of asphyxia. However, the same
criteria for determining asystole were used for all lambs, and the
blood-gas values at asphyxia were similar in all four groups. We
used two different types of CCs in this study: 3:1 compression
asynchronous ventilation ratio for the SI . groups and contin-
uous CC for the SI_ ., groups. Previous studies have found that
continuous CC provides better minute ventilation and a faster
recovery of CBF than the standard 3:1 C:V approach.””' We
did not observe any differences between groups that would
indicate that the different CC approaches had an influence on
our findings, but the study was not designed to explicitly detect
potential differences due to CC technique.

CONCLUSION

In this study, we found no significant benefit of continuous
sustained inflations during CPR on the time to ROSC or post-
ROSC haemodynamics. We did, however, demonstrate the
feasibility of continuous SIs during advanced CPR on an intact
umbilical cord. Further longer-term studies are recommended
in appropriate transitional models before this technique is used
routinely in clinical practice.
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(A) Mean heart rates, (B) mean carotid arterial blood pressures (CAP), (C) mean pulmonary blood flows (PBF) and (D) mean carotid arterial
blood flows (CaBF) measured at control, fetal (F), at the end of the asphyxia period (A) and on return of spontaneous circulation (ROSC) in ICC+SI

sing

(purple) lambs. Data are mean+SEM. * indicates significant difference p<0.05. This image
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