Editorials | 115

10.

11.

12.

. Sessler DI, Meyhoff CS, Zimmerman NM, et al. Period-

dependent associations between hypotension during and
for 4 days after noncardiac surgery and a composite of
myocardial infarction and death: a substudy of the POISE-
2 trial. Anesthesiology 2018; 128: 317—27

. Michard F, Sessler DI. Ward monitoring 3.0. Br ] Anaesth

2018; 121: 999-1001

. Sessler DI, Saugel B. Beyond “failure to rescue™: the time

has come for continuous ward monitoring. Br ] Anaesth
2019; 122: 304—6

. McEvoy MD, Gupta R, Koepke EJ, et al. Perioperative

quality initiative consensus statement on postoperative
blood pressure, risk and outcomes for elective surgery. BrJ
Anaesth 2019; 122: 575—-86

. Subbe CP, Duller B, Bellomo R. Effect of an automated

notification system for deteriorating ward patients on
clinical outcomes. Crit Care 2017; 21: 52

. Stergiou GS, Alpert B, Mieke S, et al. A universal standard

for the validation of blood pressure measuring devices by
the association for the advancement of medical instru-
mentation/European society of hypertension/interna-
tional organization for standardization (AAMI/ESH/ISO)
collaboration statement. Hypertension 2018; 71: 368—74

. Michard F, Sessler DI, Saugel B. Non-invasive arterial

pressure monitoring revisited. Intensive Care Med 2018; 44:
2213-5

. Eyeington CT, Lloyd-Donald P, Chan M]J, et al. Non-inva-

sive continuous haemodynamic monitoring and response
to intervention in haemodynamically unstable patients
during rapid response team review. Resuscitation 2019;
143: 12433

Kim SH, Song JG, Park JH, et al. Beat-to-beat tracking of
systolic blood pressure using noninvasive pulse transit
time during anesthesia induction in hypertensive pa-
tients. Anesth Analg 2013; 116: 94—100

Weenk M, van Goor H, Frietman B, et al. Continuous
monitoring of vital signs using wearable devices on the
general ward: pilot study. JMIR Mhealth Uhealth 2017; 5: e91
Gratz I, Deal E, Spitz F, et al. Continuous non-invasive
finger cuff Care Taker comparable to invasive intra-

British Journal of Anaesthesia, 125 (2): 115—117 (2020)

doi:

10.1016/j.bja.2020.04.071

Advance Access Publication Date: 28 May 2020
© 2020 British Journal of Anaesthesia. Published by Elsevier Ltd. All rights reserved.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

arterial pressure in patients undergoing major intra-
abdominal surgery. BMC Anesthesiol 2017; 17: 48

Fortin J, Rogge D, Fellner C, et al. A novel art of continuous
non-invasive blood pressure measurement. MedRxiv 2020.
https://doi.org/10.1101/2019.12.10.19013938

Dagdeviren C, Su Y, Joe P, et al. Conformable amplified
lead zirconate titanate sensors with enhanced piezoelec-
tric response for cutaneous pressure monitoring. Nat
Commun 2014; 5: 4496

Chen L, Dubrawski A, Wang D, et al. Using supervised
machine learning to classify real alerts and artifact in
online multisignal vital sign monitoring data. Crit Care
Med 2016; 44: e456—63

Ghamri Y, Proenca M, Hofmann G, et al. Automated pulse
oximeter waveform analysis to track changes in blood
pressure during anesthesia induction: a proof-of-concept
study. Anesth Analg 2020; 130: 1222—33

Pellaton C, Vybornova A, Fallet S, et al. Accuracy testing of
a new optical device for noninvasive estimation of systolic
and diastolic blood pressure compared to intra-arterial
measurements. Blood Press Monit 2020; 25: 105—9

Vistisen ST, Johnson AEW, Scheeren TWL. Predicting vital
sign deterioration with artificial intelligence or machine
learning. J Clin Monit Comput 2019; 33: 94951

Wijnberge M, Geerts BF, Hol L, et al. Effect of machine
learning-derived early warning system for intraoperative
hypotension vs standard care on depth and duration of
intraoperative hypotension during elective non-cardiac
surgery. JAMA; https://doi.org/10.1001/jama.2020.0592
Saugel B, Hoppe P, Khanna AK. Automated continuous
noninvasive ward monitoring: validation of measurement
systems is the real challenge. Anesthesiology 2020; 132:
407—-10

Wesselink EM, Kappen TH, Torn HM, Slooter AJC, van
Klei WA. Intraoperative hypotension and the risk of
postoperative adverse outcomes: a systematic review. Br J
Anaesth 2018; 121: 706—21

Michard F, Bellomo R, Taenzer A. The rise of ward moni-
toring: opportunities and challenges for critical care spe-
cialists. Intensive Care Med 2019; 45: 671—3

Asleep or awake: is paediatric regional anaesthesia

without general anaesthesia possible?

Per-Arne Lonngvist

Department of Physiology & Pharmacology, Karolinska Instituet, Karolinska University Hospital, Stockholm, Sweden

E-mail: per-arne.lonnqvist@ki.se

<

This editorial accompanies: Brachial plexus block with ultrasound guidance for upper-limb trauma surgery in children: a retrospective cohort
study of 565 cases by Zadrazil et al., Br ] Anaesth 2020:125: 104—109, doi: 10.1016/j.bja.2020.03.012

DOI of original article: 10.1016/j.bja.2020.03.012.


http://refhub.elsevier.com/S0007-0912(20)30294-4/sref2
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref2
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref2
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref2
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref2
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref2
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref3
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref3
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref3
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref4
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref4
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref4
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref4
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref5
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref5
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref5
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref5
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref5
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref6
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref6
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref6
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref7
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref7
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref7
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref7
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref7
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref7
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref7
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref8
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref8
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref8
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref8
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref9
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref9
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref9
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref9
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref9
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref9
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref10
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref10
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref10
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref10
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref10
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref11
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref11
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref11
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref12
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref12
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref12
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref12
https://doi.org/10.1101/2019.12.10.19013938
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref14
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref14
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref14
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref14
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref15
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref15
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref15
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref15
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref15
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref16
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref16
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref16
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref16
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref16
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref17
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref17
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref17
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref17
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref17
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref18
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref18
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref18
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref18
https://doi.org/10.1001/jama.2020.0592
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref20
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref20
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref20
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref20
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref20
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref21
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref21
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref21
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref21
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref21
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref22
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref22
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref22
http://refhub.elsevier.com/S0007-0912(20)30294-4/sref22
https://doi.org/10.1016/j.bja.2020.04.071
https://doi.org/10.1016/j.bja.2020.04.071
mailto:per-arne.lonnqvist@ki.se
http://10.1016/j.bja.2020.03.012
https://doi.org/10.1016/j.bja.2020.03.012

116 | Editorials

Keywords: brachial plexus block; fasting; paediatric anaesthesia; regional anaesthesia; sedation; ultrasound-guided

regional anaesthesia

The modern use of paediatric regional anaesthesia started in the
mid-1980s, and became more widely practiced after the first
World Congress on Pediatric Pain in Seattle 1988. However, soon
voices were raised questioning this practice since the majority of
theblocks were performed with the child either anaesthetised or
deeply sedated, which was perceived as being associated with
unnecessary risk (‘double the anaesthetic, double the risk’). In
adult practice it was seen as contraindicated to do blocks in
anaesthetised patients because of the patient’s inability to
report warning signs of potential nerve injury or signs of local
anaesthetic systemic toxicity.! These comments resulted in a
massive counter-argument. Most of the world’s most influential
paediatric anaesthetists published a joint statement” saying that
it was considered safe and best practice to perform regional
anaesthesia in anaesthetised children.

This was followed by two prospective large scale multi-
centre studies from the ADARPEF (French Language Society of
Paediatric Anaesthesia)®* and a report from the Pediatric
Regional Anesthesia Network (PRAN) based on the prospective
collection of more than 100 000 paediatric nerve blocks,” all
showing that the rate of complications is reassuringly low.
Recently published joint practice guidelines regarding the safe
practice of paediatric regional anaesthesia from the European
and American Societies of Regional Anaesthesia conclude that
there is sound evidence to recommend that regional blocks
can and should preferably be performed under anaesthesia or
deep sedation in children of all ages.® Data from the PRAN
even suggest that performing regional anaesthesia in awake or
only lightly sedated children carries an increased (but still very
low) risk of postoperative neurologic symptoms.” Thus, the
case would appear to be closed concerning how to perform
regional anaesthesia in children.

In this issue of the British Journal of Anaesthesia, Zadrazil and
colleagues® report their experience of 565 cases collected over
4 yr from their hospital database that shows proof of concept
that paediatric regional anaesthesia, in this case upper ex-
tremity blocks, can be performed even without general
anaesthesia or deep sedation.

Does the Viennese concept apply to all age groups?

It is apparent from their data that regional anaesthesia can be
applied in any age group from infants to adolescents. How-
ever, the number of patients in the youngest and oldest age
groups were quite limited, thus additional data concerning
these patient groups will be necessary before adopting this
new approach fully.

What is the need for conversion to general
anaesthesia (failure rate)?

Conversion to general anaesthesia was reported in 5.1% of
patients overall. Contrary to expectation, the failure rate
increased with age. Blocks were performed by a total of 35
different anaesthesiologists. Perhaps the younger patients

were treated by more experienced and better trained paedi-
atric anaesthetists while teenagers and adolescents were
treated more frequently by generalists or registrars who may
not possess the same skill set as the Viennese paediatric
group. This may be inferred from the fact that the failure rate
in the older children (near adults) was higher than that re-
ported for ultrasound-guided brachial plexus block in adults
from the same institution.” In many places the adult anaes-
thetists are more proficient in ultrasound-guided regional
anaesthesia than their paediatric anaesthesia colleagues.
Support for this has recently been presented in the Europe-
wide APRICOT study that showed that paediatric regional
anaesthesia is still not as widespread as it deserves to be
across ]Elurope.10

Premedication or light sedation vs deep
sedation for regional block placement

Zadrazil and colleagues® strictly labelled blocks that only
needed one supplemental dose of i.v. fentanyl as block fail-
ures. Despite this, a broad range of sedative drugs was used to
accomplish blocks and to perform the surgical intervention. In
a previous report from the same group describing the use of
‘awake’ epidural blocks in infants wundergoing pylo-
romyotomy,'’ large doses of supplemental anaesthetic drugs
(e.g. propofol, midazolam, and fentanyl) were needed to suc-
cessfully perform the block and the surgical procedure, which
raised the question of where to draw the line between awake
or light sedation vs deep sedation or general anaesthesia (even
without a protected airway). This gave rise to an accompa-
nying editorial'? that questioned the wisdom of adopting this
practice by the general anaesthetist without the special skills
that the Viennese group possesses. Although the target group
of patients is different in the study by Zapradil and col-
leagues,® the same issue is still relevant. Thus, before adopting
this approach one should predefine how much supplementa-
tion with other drugs is acceptable and when, for the sake of
safety, one should convert to proper general anaesthesia. This
should be done to avoid unnecessary deep sedation or general
anaesthesia with associated risks.

What fasting regimen is appropriate?

Paediatric fasting guidelines have become less strict in recent
years. Paediatric anaesthetists in Uppsala, Sweden have been
drivers in this development, even questioning fasting times for
semisolids and solids.’® Thus, children having ‘awake’ regional
anaesthesia may be a group where even more liberal fasting
rules may be appropriate. If use of the Viennese concept makes
it possible to reduce the traditional waiting times for fasting, it
could perhaps result in more effective use of limited hospital
resources. Further studies, with this as a primary endpoint, will
tell if this vision will become reality or not.
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What is the frequency of nerve injury-like
sequelae and other complications?

This question is always of seminal importance. It is reassuring
that there were no cases of compartment syndrome or infec-
tious complications. A further issue is the incidence of nerve
injury, and there were no cases of acute nerve injury observed
in the study. However, Taenzer and colleagues’ reported data
from the PRAN which indicate that performing blocks awake
or under light sedation is associated with a higher frequency of
postoperative neurologic symptoms than doing the blocks
under anaesthesia.” However, no data appear to have been
registered into the Vienna database regarding this issue, and
therefore we do not know the outcome with regards to this
parameter in their cohort. Perhaps this group will produce
prospective data regarding this issue in years to come.

In summary, Zadrazil and colleagues® should be congrat-
ulated on reporting their experience with performing regional
anaesthesia in awake or lightly sedated children of all ages.
This may well become the preferred way forward in selected
groups of paediatric patients, but use of ultrasound guidance
must be viewed as obligatory.
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