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IVR : Interventional Radiology. NBCA : N-butyl-2-cyanoacrylate
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Editor—The current maternal mortality rate in Japan (~4 in 100
000 deliveries) is similar to that in other high-resource
countries.”” Approximately half the pregnant women in
Japan choose small obstetric delivery facilities for
convenience or personal preference. Small obstetric facilities
in Japan are standalone maternity units with fewer than 20
beds. They are run by obstetricians and in two of three there
is no input from anaesthesiologists. The obstetrician
administers neuraxial analgesia for labour and neuraxial and
general anaesthesia when required.

Since 2010, the Japan Association of Obstetricians and
Gynaecologists (JAOG) has established a maternal death reg-
istry.>* In this nationwide retrospective descriptive study, we
further analysed maternal deaths directly attributable to

anaesthesia (Group 6, International Statistical Classification of
Diseases for Maternal Mortality [ICD-MM]). This study was
approved by the ethics committees of St. Marianna University
School of Medicine, Kawasaki, Japan (No. 6448, 2024.5.28) and
the Japan Association of Obstetricians and Gynaecologists (No.
202407_1, 2024.7.12), and was conducted in accordance with
the principles of the Declaration of Helsinki. Informed consent
was not obtained from the patients or their families as the
study was based on an analysis of institutional forms, and
patient records and information were anonymised prior to
registration.

Overall, 559 women died during pregnancy or within 1 year
after delivery in Japan between 2010 and 2022. The most com-
mon causes of maternal death were obstetric haemorrhage

© 2024 British Journal of Anaesthesia. Published by Elsevier Ltd. All rights are reserved, including those for text and data mining, Al training, and similar

technologies.
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Table 1 Causes of maternal death in Japan from 2010 to 2022 (n=559). Bold, same in both classifications.

Causes of maternal death in Japan classified by ICD-MM

Type Group name % (n)
Group 1 Direct Pregnancies with abortive outcome 0.9% (5)
Group 2 Direct Hypertensive disorders 9.7% (54)
Group 3 Direct Obstetric haemorrhage 18.1% (101)
Group 4 Direct Pregnancy-related infection 5.2% (29)
Group 5 Direct Other obstetric complications 29.7% (166)
Group 6 Direct Unanticipated complications of management 1.3% (7)
Group 7 Indirect Non-obstetric complications 24.7% (138)
Group 8 Unspecified Unknown/undetermined 9.3% (52)
Group 9 External causes Coincidental causes 1.3% (7)
Causes of maternal death in Japan classified by Japanese criteria
Group name Type % (n)
Obstetric haemorrhage Direct 18.1% (101)
Intracranial haemorrhage Direct: 38, Indirect 37 13.4% (75)
Amniotic fluid embolism Direct 10.9% (61)
Suicide Direct 9.7% (54)
Cardiovascular disease Direct: 7, Indirect 40 8.4% (47)
Infectious disease Direct: 29, Indirect 15 7.9% (44)
Pulmonary disease Direct 7.7% (43)
Malignant disease Indirect 4.3% (24)
Other direct causes Direct 4.3% (24)
Other indirect causes Indirect 3.6% (20)
Unanticipated complications of management Direct 1.3% (7)
Coincidental causes External causes 1.3% (7)
Unknown/undetermined Unspecified 9.3% (52)

(18.1%), followed by intracranial haemorrhage (13.4%), amniotic
fluid embolism (10.9%), and suicide (9.7%) (Table 1). Seven (1.3%)
maternal deaths were directly attributed to anaesthesia or
resuscitation issues (Table 2). These cases included three cannot
intubate, cannot ventilate (CICV), three high spinal anaesthesia,
and one local anaesthetic systemic toxicity (LAST) cases. All
these deaths occurred during procedures with anaesthesia or
analgesia administered by an obstetrician in a small obstetric
facility without an anaesthesiologist. The Japan Maternal
Death Exploratory Committee suggests that all the deaths could
have been avoided with appropriate anaesthetic care and
resuscitation.

Two out of the three CICV deaths occurred when there was
conversion to general anaesthesia because of failure of neu-
raxial anaesthesia (Cases 1, 2). There was failure to manage
the airway including no awareness of how to manage failed
tracheal intubation. In the other case of CICV, death was
caused by inappropriate use of propofol as a sedative for
reduction of anxiety (Case 3).

Facilities with anaesthesiologists have the equipment,
knowledge, and skills to perform difficult airway management
to manage CICV; however, in small obstetric facilities, similar
training and equipment do not exist. Therefore, obstetricians
without routine airway management experience do not have
the skills to manage difficult airways. The incidence of difficult
intubation during Caesarean delivery under general anaes-
thesia was reported to be 1 in 19-49 patients’; however, many
obstetricians in Japan are likely unaware of the need for a
difficult airway algorithm.®® Furthermore, obstetricians
might be unaware of the complications associated with
repeated tracheal intubation attempts. Initially, ventilation by
face mask or with a supraglottic airway device might be

possible even in cases with difficult intubation, but repeated
attempts at intubation can lead to inability to ventilate or
intubate.

Not only do obstetricians lack airway skills, but they are
more likely to pick general over neuraxial anaesthesia in ob-
stetric emergencies. A study from the UK demonstrated that
the most common reason for general anaesthesia was
perceived threat to the mother or neonate (50.1%), followed by
failed neuraxial block (29.4%) and neuraxial anaesthesia con-
traindications (13.0%).” General anaesthesia is unavoidable in
cases with sudden deterioration in the mother or fetus; how-
ever, avoiding general anaesthesia or delivering appropriate
anaesthesia by an anaesthesiologist should be preferred when
possible.

In the cases of the high spinal anaesthesia, there was no
evidence that an appropriate dose of local anaesthetic was
used. When the patient collapsed there appeared to be failure
to notice the loss of consciousness (Cases 4, 5). Inappropriate
high doses of neuraxial local anaesthetic can also lead to high-
spinal anaesthesia. Lack of knowledge of best practices for
avoiding accidental unrecognised spinal injection of a dose
intended for the epidural space (including injection of small
divided local anaesthetic doses rather than one large dose)
might have led to one of the deaths (Case 6).

In the case of LAST (Case 7), the parturient received in
inappropriately high concentration of bupivacaine for labour
analgesia over many hours because a nonfunctioning and
malpositioned epidural catheter was not recognised. The
obstetrician administering the labour analgesia failed to detect
intravascular catheter placement. Tests for intrathecal or
intravascular placement are not routinely performed. The
diagnosis of LAST was not made. Breakthrough pain during
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Table 2 Maternal death directly attributable to anaesthesia.

Case Cause of Maternal BMI Gestational Pre-eclampsia Medical Indication for Methods of Initial Timing Treatment Duration Problem of
maternal age (kgm~?) weeks facility anaesthesia/ anaesthesia/ symptom from initial management
death analgesia analgesia symptom to

CPA

1 cICcv 20s 31 38 + Small Elective CDS  EA (L3/4) + SA Low SpO, Induction of Tracheostomy 14 min Inappropriate
obstetric due to GDM (L4/5 failure, GA for transition to
facility L3/4 failure), CSCD general

converted to anaesthesia
GA (thiamylal/
rocuronium)

2 CcIicv 30s 32 38 + Small Repeat EA (L2/3) + SA Immediate CPA  DuringCDS  CPR 0 min Inappropriate
obstetric elective (L3/4 failure, after low SpO, transition to
facility CDS L4/5 failure), general

converted to anaesthesia
GA (propofol/
rocuronium)
3 CICV 20s 22 40 - Hospital Elective CDS  EA (L3/4) + SA Low SpO, During CDS CPR 19 min Inappropriate use
due to CPD (L3/4), of propofol
additional
propofol for
reduction of
anxiety after
placental
removal
4 High spinal 20s n/r 39 — Small Elective CDS  SA (dibucaine 1.5 Loss of During CDS  CPR 43 min Not aware that
anaesthesia obstetric due to ml) consciousness the patient had
facility arrest of lost
labour consciousness
due to
respiratory
circulatory
insufficiency
5 High spinal 20s 29 24 — Hospital Placental SA (L2/3; Loss of During CDS  CPR 6 min Failure to rescue
anaesthesia abruption bupivacaine, consciousness for from high
dose n/r) placental spinal
abruption anaesthesia

6 High spinal 30s 38 38 — Small Labour For labour Loss of 1st stage of ~ CPR after CDS 39 min Excessive use of

anaesthesia obstetric analgesia analgesia; EA consciousness labour due to NRFS local
facility (L2/3; anaesthetic
ropivacaine Failure to rescue
0.75% 8 ml) from high
For CDS n/r spinal
anaesthesia

7 LAST 30s n/r 407 - Small Labour For labour Restlessness 2nd stage of CPR after CDS 240 min Frequent and
obstetric analgesia analgesia; EA labour (SA + GA) excessive use
facility (bupivacaine due to of local

0.5% 95 ml per restlessness anaesthetic
20 h)
For CDS; SA
(bupivacaine
0.5% 2 ml)

® Anaesthetic care of all seven patients was managed by an obstetrician without the involvement of a trained anaesthesiologist in the anaesthetic care. CICV, cannot intubate, cannot ventilate; CPA,
cardiopulmonary arrest; CPD, cephalo-pelvic disproportion; CPR, cardiopulmonary resuscitation; CSCD, Caesarean section delivery; EA, epidural analgesia; GA, general anaesthesia; GDM, gestational diabetes
mellitus; LAST, local anaesthetic systemic toxicity; n/r, not reported; NRFS, non-reassuring fetal status; SA, spinal analgesia.
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epidural labour analgesia has multiple causes, including
intravascular migration of the epidural catheter or migration
out of the epidural space. The dermatomal level of sensory
blockade should be determined, and the epidural catheter
should be replaced if it is not functioning appropriately, rather
than injecting increasingly high concentrations of local
anaesthetic solution. The American Society of Regional
Anesthesia and Pain Medicine states that all obstetric anaes-
thesiologists should be familiar with therapeutic protocols for
LAST; upon recognition or suspicion of toxicity, appropriate
airway support should be prioritised followed by rapid
administration of 20% lipid emulsion, seizure control, and
cardiovascular support.’ In this case, lipid emulsion was not
used as the attending physician did not recognise LAST.

Anaesthesia-related maternal mortality is infrequent
compared with maternal mortality from other causes in Japan,;
nonetheless, it accounts for 1.3% cases of maternal mortality,
while in the UK it accounted for < 0.1% cases of maternal
mortality in 2016—2018.'° Maternal deaths due to CICV, high
spinal analgesia, and LAST can be prevented by adequate
anaesthetic management, adequate equipment, proper res-
piratory and circulatory management, and anaesthesia-
specialised medical staffing. Anaesthesia and anaesthesia-
related procedures can sometimes cause cardiopulmonary
arrest. A prospective study on cardiac arrest in pregnancy re-
ported that almost a quarter of arrests were related to anaes-
thesia, with all of these successfully resuscitated.

Though simulation courses for emergencies related to
anaesthesia and analgesia for obstetricians have been initi-
ated in Japan since 2019,'? the lack of basic techniques and
knowledge regarding spinal and epidural anaesthesia
contribute to anaesthesia-related maternal mortality. In
contrast to the low number of obstetric anaesthesia-related
maternal deaths in the UK, management of anaesthesia by a
solo obstetrician practising without an anaesthesiologist and
the lack of emergency drills might be hindering reduction in
obstetric anaesthesia-related maternal mortality in Japan. The
core issue in some countries including Japan is that obstetri-
cians are not prohibited from providing anaesthesia for
Caesarean delivery and analgesia delivery.'

This case series highlights the need for obstetricians in
Japan to work with anaesthesiologists to provide obstetric care
that can include the latest anaesthetic techniques, drug usage,
and rapid response to emergencies, and to improve the
maternal care system. Hopefully, regionalisation and central-
isation of obstetric facilities will lead to more efficient anaes-
thesia resource use to avoid preventable maternal deaths due
to anaesthesia, but as an early response to crisis, obstetricians
in Japan need extensive training in anaesthesia, with the help
of anaesthesiologists, and need to incorporate changes in their
practice to mitigate the errors discussed in these cases.
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