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Rekommandationer (2022)

Evidensgrad

Forebyggelse af maternelt kollaps ved tidlig opsporing af kritisk sygdom D
med standardiseret obstetrisk observationssystem (NY 2022)

Maternelt kollaps skal handteres efter geeldende principper for ABCDE- D
tilgang - dog med enkelte modifikationer grundet den aendrede fysiologi

(NY 2022)

Cirkulatorisk kollaps i relation til graviditet kraever resolut indgriben af et D
tveerfagligt team som indbefatter erfarent obstetrisk og anasestesiologisk
personale.

Fri luftvej og tilfarsel af 100% O2 med hgjt flow. Ved mistanke om truet D
luftvej tilkaldes aneestesiologisk assistance mhp. luftvejshandtering (NY
2022)

Fuldt venstredrejet sideleje ved maternelt kollaps uden hjertestop (NY D
2022)

To store i.v. adgange etableres over diafragma (NY 2022) D
Overvej reversible arsager af den kritiske tilstand tidligt. C (NY 2022)
Ved hjertestop aktiveres hjertestop-kald straks. Tilkald desuden erfaren D

obstetriker og anaestesiolog samt neonatalt team. (NY 2022)
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Ved genoplivning efter 20. gestationsuge skal trykket fra den gravide C
uterus pa vena cava inferior og aorta reduceres under genoplivning ved
manuel displacering af uterus. (Rev. 2022)

Genoplivning ved hjertelungeredning pabegyndes sa snart hjertestop er B
identificeret. Hjertelungeredning skal forega efter geeldende retningslinjer.
Tidspunktet for diagnose af hjertestop skal altid noteres. D
Ved hjertemassage skal heendernes placeres som hos ikke-gravide. (NY D
2022)

Respiratorisk resuscitering kan veere besveeret af den gravide uterus og D (NY 2022)
maling af iltsaturation er lige sa vigtig som maling af puls og blodtryk.

Ved hjertestop anvendes en trinvis tilgang til luftvejshandtering (som hos D
Ikke-gravide). Ved behov for orotrakeal intubation bar dette udfgres af en
erfaren intubatgr. (NY 2022)

Barnets tilstand er sekundeert i den akutte situation og forsag pa at D
undersgge for fotal hjertelyd er tidsspilde og skal undgas. Paediater skal

altid tilkaldes akut nar man planlaegger akut forlgsning.

Ved defibrillering anvendes almindelige energimaengder til voksne. B
Ved hjertestop er algoritmen for administration af farmaka og deres D

dosering som hos ikke-gravide. (NY 2022)




Under HLR b@r man overveje reversible arsager til hjertestop hos gravide
(NY 2022)

Da hypovoleemi er den veesentlige korrigerbare aetiologi bar der
iInfunderes isoton natriumklorid hurtigst muligt. Overve] O neg blod hvis
der er sandsynlighed for blagdning.

Ved manglende respons pa effektiv HLR indenfor 4 minutter skal akut
forlgsning ved perimortem sectio overvejes. Barnet skal veere forlgst
inden for 5 minutter.

Ved indikation for perimortem sectio skal patienten ikke transporteres il
operationsstue farst. Indgrebet bar udfores pa stedet, udfares rent og
uden ansestesi.

D (NY 2022)

| tilfeelde af genoprettet cirkulation og fortsat graviditet, leegges patienten |
venstre sideleje, fostermonitorering genoptages og specialiseret
efterbehandling varetages tveerfagligt (NY 2022)

Teamtraening af obstetrisk kollaps og hjertestop anbefales indfgrt mindst
én gang arligt pa de danske fgdeafdelinger, da det forbedrer det kliniske

udkomme. (Rev. 2022)

B (NY 2022)
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The CAPS Study: incidence, management and
outcomes of cardiac arrest in pregnancy in the
UK: a prospective, descriptive study
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Objective To describe the incidence, risks, management and
outcomes of cardiac arrest in pregnancy in the UK population, with
specific focus on the use of perimortem caesarean section (PMCS).
Design A prospective, descriptive study using the UK Obstetric
Surveillance System (UKOSS).

Setting All UK hospitals with maternity units.

Population All women who received basic life support in pregnancy
in the UK between 1 July 2011 and 30 June 2014 (2 = 66).

Methods Prospective case identification through UKOSS monthly
mailing.

Main outcome measures Cardiac arrest in pregnancy, PMCS,
maternal death.

Results There were 66 cardiac arrests in pregnancy, resulting in an
incidence of 2.78 per 100 000 maternities (1:36 000; 95% CI 2.2-
3.6). In all, 28 women died (case fatality rate 42%); 16 women
arrested solely as a consequence of obstetric hesia, 12 of
whom were obese. Basic and advanced life support were rapidly
delivered. Those who died were more likely to have collapsed at
home. Perimortem caesarean section was performed in 49 women,
11 in the emergency department. The time from collapse to PMCS

was significantly shorter in women who survived (median interval
3 versus 12 minutes, P = 0.001). Forty-six of 58 babies were born
alive; 32 babies to surviving mothers and 14 to women who died.

Conclusion Cardiac arrest is rare in the pregnant UK population,
however, nearly a quarter of cases are precipitated by obstetric
anaesthesia, suggesting an opportunity to reduce the incidence
further. Maternal survival rates of 58% were achieved with timely
resuscitation, including PMCS, delay in which was associated with
maternal death. Inpatient arrests were associated with higher
survival rates than arrests that occurred outside the hospital setting.

Keywords Cardiac arrest, maternal morbidity, maternal mortality,
perimortem caesarean section, resuscitation.

Tweetable abstract 25% of cardiac arrest in pregnancy is caused
by anaesthesia. Rapid perimortem section improves survival.

Linked article This article is commented on by JM Mhyre and
Bateman, p. 1382 in this issue. To view this mini commentary
visit https://doi.org/10.1111/1471-0528.14569. This article has
journal club questions by BD Einerson, p. 1383 in this issue. To
view these visit http://dx.doi.org/10.1111/1471-0528.14662.

Please cite this paper as: Beckett VA, Knight M, Sharpe P. The CAPS Study: incidence, management and outcomes of cardiac arrest in pregnancy in the UK:

a praspective, descriptive study. BJOG 2017;124:1374-1381.

Introduction

Estimates suggest that cardiac arrest in pregnancy occurs
in around 1 in 30 000 pregnancies.' However, there has
been no recent assessment of this rate despite the increas-
ing age and morbidity of the antenatal population in the

UK. The UK Confidential Enquiry into Maternal Deaths
report for the 2003-5 triennium noted 52 women who
had undergone perimortem caesarean section (PMCS).?
The outcome for the mother in these cases was dearly
fatal, as they were identified from within the population
of women who died. The number of women managed

© 2017 Royal College of Obstetricians and Gynaecologsts
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Born to survive: A critical review of out-of-hospital
maternal cardiac arrests and pre-hospital
perimortem caesarean section
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Tid til ROSC steerkt associeret til overlevelse
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ABSTRACT

The need for prehospital resuscitative hysterotomy/
perimortem caesarean section is rare. The procedures can
be daunting and clinically challenging for practitioners.
Maternal death can be averted by swift and decisive
action. This quideline serves to inform prehospital
practitioners about conducting maternal resuscitation
following cardiac arrest, provides an evidence-based
framework to support decision making and highlights
areas for improvement in prehospital care.

INTRODUCTION

Performing ‘resuscitative hysterotomy/perimortem
caesarean section’ (RH/PMCS) can be a daunting
prospect for any healthcare professional, including
experienced obstetricians. Success may save a
family, yet failure or failure to act may mean the loss
of two lives. The rarity of maternal cardiac arrest,
1 in 30 000 pregnancies,' * means the likelihood
of encountering such a case is limited to once in a
career. Yet the speed of decision making is likely to
be critical in determining the outcome.

There are historical descriptions of perimortem
fetal extractions, thought to be dated as early as 715
BC, when Roman King Numa Pompilius decreed
‘no child should be buried within its mother’.” In
1982, the neurologically intact survival of a mother
and child after caesarean section following 20 min
of cardiopulmonary resuscitation (CPR) during an
inhospital cardiac arrest was the first recorded case
in modern literature.*

Worldwide, especially from North American
literature, trauma is reported as the leading cause
of indirect maternal mortality and of fetal demise.*
Traumatic cardiac arrest is associated with poor
clinical outcome, and unfortunately survival rates
remain very low."”

Indirect maternal mortality causes in the UK, as
listed in the Confidential Enquiry into Maternal

physiological modifications of late-term pregnant
women mean a heightened need for protection of
the airway from aspiration of gastric contents and
to relieve uterine caval compression.

CPR, through precordial compressions, in preg-
nant patients only generates 10%0-30% of normal
cardiac output, and it can be very difficult to achieve
perfusion of vital organs.'* "

CPR has the potential to be significantly more
effective following emptying of the gravid uterus.
Profound changes in cardiovascular physiology
occur during pregnancy. In particular, uterine
blood flow, as a percentage of cardiac output,
increases from 2% in the non-pregnant state to
18% during the third trimester."” ** Emptying of
the uterus following normal delivery results in a
60%-80% decrease in the cardiac output require-
ment of the uterus, but following caesarean section
this is closer to a 309 decrease. Emptying the
uterus also serves to relieve the deleterious effects
of caval compression. Therefore, an increased like-
lihood of maternal survival is achieved from the
improved vital circulatory volume and increased
cardiac output following delivery of the baby.'*

‘Resuscitative hysterotomy’ (RH) is the term used
for the procedure throughout this document to high-
light the integral nature of the procedure following
maternal cardiac arrest, akin to resuscitative thora-
cotomy for penetrating thoracic injury. RH is synon-
ymous with the term ‘perimortem caesarean section’
(PMCS). The procedure is intended for maternal
benefit only following maternal cardiac arrest.

There is limited evidence pertaining to the specific
management of pregnant patients during cardiac
arrest. Therefore, scrutiny and distillation of avail-
able literature, together with expert opinion, have
been used to develop these recommendations for
prehospital environment to serve as a guide in the
rare but stressful event of traumatic cardiac arrest
during pregnancy.
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CPR, through precordial compressions, in pregnant patients
only generates 10%-30% of normal cardiac output, and it can
be very difficult to achieve perfusion of vital organs

m Del Guercio LRM, Feins NR, Cohn JD, et
al. Comparison of blood flow during external and internal cardiac massage in
man. Surv Anesthesiol 1966;10:146-7

Dijkman A, Huisman CM, Smit M, et al. Cardiac arrest

in pregnancy: increasing use of perimortem caesarean section due
to emergency skills training?. BJOG 2010;117:282-7



Uterine blood flow, as a percentage of cardiac output,
increases from 2% in the non-pregnant state to 18%
during the third trimester

m Bieniarz J, Maqueda E, Caldeyro-Barcia R. Compression of aorta by the uterus in late
human pregnancy. |. Variations between femoral and brachial artery pressure with
changes from hypertension to hypotension. Am J Obstet Gynecol 1966;95:795-808

m Bieniarz J, Yoshida T, Romero-Salinas G, et al. Aortocaval compression by the uterus
in late human pregnancy. IV. Circulatory homeostasis by preferential perfusion of the
placenta. Am J Obstet Gynecol 1969;103:19



Emptying of the uterus (C-section) results in a 30%
decrease in the cardiac output requirement of the
uterus

m 4 Hill CC, Pickinpaugh J. Trauma and surgical emergencies in the obstetric patient.
Surg Clin North Am 2008;88:421-40
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Maternal cardiac arrest and perimortem caesarean delivery: Evidence or
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ARTICLE INFO ABSTRACT
Amc{c history: Aim: To examine the outcomes of maternal cardiac arrest and the evidence for the 4-min time frame from
Received 26 January 2012 arrest to perimortem caesarean delivery (PMCD) recommended in current resuscitation and obstetric
Received in revised form 29 April 2012 guidelines.
Accepted 2 May 2012 . . . . .
Data sources and methods: Review and data extraction from all reported maternal cardiac arrests occurring
- prior to delivery (1980-2010). Cases were included if they provided details regarding both the event and
Keywords: outcomes. Outcomes of arrest were assessed using survival, Cerebral Performance Category (CPC) and
Heart arrest .
maternal/neonatal harm/benefit from PMCD. Qutcome measures were maternal and neonatal survival.
Death ) o
Sudden Results: Of 1594 manuscripts screened, 156 underwent full review. Data extracted from 80 relevant papers
Cardiac yielded 94 included cases. Maternal outcome: 54.3% (51/94) of mothers survived to hospital discharge,
Cardiopulmonary resuscitation 78.4% (40/51) with a CPC of 1/2. PMCD was determined to have been beneficial to the mother in 31.7% of
Pregnancy cases and was not harmful in any case. In-hospital arrest and PMCD within 10 min of arrest were asso-
Caesarean section ciated with better maternal outcomes (ORs 5.17 and 7.42 respectively, p <0.05 both). Neonatal outcome:
Hysterotomy mean times from arrest to delivery were 14+ 11 min and 22 £ 13 min in survivors and non-survivors

respectively (receiver operating area under the curve 0.729). Neonatal survival was only associated with
in-hospital maternal arrest (OR 13.0, p<0.001).
Conclusions: Treatment recommendations should include a low admission threshold to a highly mon-
itored area for pregnant women with cardiorespiratory decompensation, good overall performance of
resuscitation and delivery within 10 min of arrest. Cognitive dissonance may delay both situation recog-
nition and the response to maternal collapse.

© 2012 Elsevier Ireland Ltd. All rights reserved.




1594 publications
Title and abstract screened

Exdluded: 1438 publications
Reviews and discussion artides

156 publications
Full review

Excluded: 71 publications
Reviews, discussion articles and non-included
languages
Exdluded: 5 specialist publications
Inakility to isolate case details

—

80 publications
Included

108 cases

Full data extraction

Exduded: 3 cases
Lack of dlarity regarding arrest ocouwrence

Excluded: 9 cases
Arvest occurred after delivery

Exdluded: 2 cases
of darity regarding both outcome . —
measwes

Fig. 1. Flow chart of inclusion process.

94 cases
Included

In-hospital setting

57 cases (60%) rapporterede tid til PMC
(BIAS)

Gennemsnitstid for PMC 16,6 min +/- 12,5
min

Kun 4 cases nar PMC <4 min
Haj overlevelse (ROSC 57%, discarge 54%)
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Maternal out-of-hospital cardiac arrest: R
A retrospective observational study :

updates

Olga Maurin?, Sabine Lemoine?® *, Daniel Jost?"”,
Vincent Lanoé®, Aurelien Renard°, Stephane Travers?,
the Paris Fire Brigade Cardiac Arrest Work Group?,
Frederic Lapostolle 9 Jean Pierre Tourtier?
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Abstract

Aim: Out-of-hospital cardiac arrests (OHCAs) in pregnant women are rare events. In this study, we aimed to describe a cohort of pregnant
women who experienced OHCAs in a large urban area, and received treatment by the prehospital teams in a two-tiered emergency response
system.

Methods: This retrospective study included pregnant women over 18 years of age who experienced OHCAs. The analysed variables included maternal
age, gestational age, variables specific to the rescue system, number of shocks delivered by an automatic external defibrillator, and rates of maternal
and neonatal survival.

Results: Over the 5-year study period, 19,515 OHCAs occurred, 16 of which were in pregnant women. These 16 patients had a median age of
31 years [interquartile range (IQR): 28-35] and a median gestational age of 20 weeks [IQR: 10-33]. Three patients (18.8%) had an initial rhythm
of ventricular fibrillation. Only one patient underwent thrombolysis. Of the 16 patients, 6 (38%) died after resuscitation on the scene. The
remaining 10 were transported to the hospital, of whom 5 achieved circulation through a mechanical CPR device. Only 2 patients were alive
30days after OHCA.

Conclusions: Over half of the pregnant women who experienced OHCA were at least 20 weeks pregnant. Analysis of the prehospital medical data
suggests that the current recommendations are difficult to apply in an out-of-hospital environment. Specific recommendations for this situation mustbe
developed.

Keywords: Out-of-hospital cardiac arrest, Pregnancy, Perimortem caesarean section, Extracorporeal membrane oxygenation, Thrombolysis,
Maternofoetal outcomes




Out-of-hospital cardiac arrest (OHCA),
Age of > 18 years
From November 1, 2009 to December 31, 2014

Excluded due to n=19,515
|

age limit (> 50 years), male sex,
not pregnant |
N=19:49 [ Cardiac arrest (CA) in pregnant women ]

n=16

(100%)

Actiology
Cardiacn=>5
Trauman =3

Othern=6

Cardiacn=1

CA at home
Trauma n = 1

n=14

[ CA at public location

No Witnesses CA
n=0

] Actiology

1
n=2 (12.5%)

(87.5%)

No Witnesses CA
n=4

Witnessed CA
n=10

Witnessed CA
n=2

Bystander CPR

Bystander CPR
CC, n=3 CC, n=1

Ventilation, n =2

Initial Rhythm Initial Rhythm Initial Rhythm
Asystole, n=6 Asystole, n =4 Asystole, n=1
VE,n=2 VE n=0 VE n=1

Other, n =2 Other,n=0
[ROSC, n= 3][mCPR—D, n=>5 ] [ROSC, n= 1][ mCPR-D, n=0 [ROSC, n=1 ][ mCPR-D, n=0 ]
I g I
. . . (
Hospital Admission Hospital Admission Hospital Admission
n=38 n=1 n=1
\
1
-
Hospital death Hospital death Hospital death
n=38 n=0 n=0
\

Time of death after CA
¢ <1 hour: 1 patient
* 1—4 hours: 3 patients
* 1-2 days*: 2 patients
* 4 days*: 1 patient
* 12 days: 1 patient

Hospital discharge Hospital discharge Hospital discharge
n=0 n=1 n=1
at day 30 at day 21

Fig. 1 - Flow chart of pregnant women suffering from out-of-hospital cardiac arrest with Utstein Style reporting.
CA: cardiac arrest, CPR: cardiopulmonary resuscitation, CC: chest compressions, mCPR-D: mechanical CPR device,

VF: ventricular fibrillation, ROSC: return of spontaneous circulation.
*Perimortem caesarean section.




Table 2 -Prehospital care and maternofoetal outcomes according to term of pregnant women suffering from out-of-
hospital cardiac arrest.

Term in weeks (n=16) Aetiology Prehospital Prehospital Prehospital CPRstatusat In Time  Survival to
ROSC cumulated EES hospital hospital from hospital

epinephrine delivered arrival PMCS CAto discharge

(mg) given by PMCS

ALS

Maternal Foetal

P1 <14 weeks 6 Cardiac Yes 3 Yes No CC needed - - Yes No
P2 7 Cardiac Yes 5 Yes No CC needed - - Yes Yes
P3 8 Unknown® Yes 10 Yes No CC needed - — No No
P4 10 Traumatic No 14 No - - - No No
P5 10 Unknown® No my No With mCPR-D - - No No
P6 14-26/28 weeks 15 my No 10 No — — — No No
P7 20 Cardiac Yes 15 No No CC needed No - No No
P8 20 Traumatic No 15 No - No — No No
P9 >26/28 weeks 31 Cardiac No 15 No With mCPR-D No No No
P10 31 Other” Yes mv No No CC Needed  Yes 90 min No No
Pii 33 mv No 5 No - — — No No
P12 34 Cardiac No my No With mCPR-D No - No No
P13 37 Cardiac No 10 Yes With mCPR-D Yes 55 min No No
P14 39 Unknown? No 18 Yes With mCPR-D Yes 110 min No No
P15 >26/28 Traumatic No 5 No - No - No No
P16 >26/28 Traumatic No mv No - No - No No

P: patient, ROSC: return of spontaneous circulation, ALS: advanced life support, EES: external electric shock, PMCS: perimortem caesarean section, min:
minutes, mg: milligrams, mCPR-D: mechanical CPR device, CA: cardiac arrest, mv: missing value, CC: chest compressions.

—Not relevant for patient.

@ Three aetiologies remained unknown after hospital investigations.

® Other for hypoxic cardiac arrest after epileptic seizures.
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Klinisk virkelighed

B 4 m2 kagkken

Tvivisom BLS

2 m2 ambulance

2 x nabo, 1 x 6-arig

Fornuftig etCO2

Usikker ictus
Keretid 15-20 min Hrericiu




Perimortem sectio | kard lab

Thorax Kirurg
Kardiologer

23 mennesker pa stuen

Obstetriske kirurger

Obstetrisk anaestesi

Hvorfor foretog du ikke
resusciativ hysterotomi?




Best practice guideline

m Out of Hospital resusciativ hysterotomi bar udskydes, hvis transporttiden til hospital
IKKE overstiger 5 min (Grade D)

m OHRH skal kun udfgres hvis man har rette udstyr, kompetencerne og modet til at
udfgre indgrebet (Grade D)

m International konsensus papir fra 2016: "All professionals with sufficient skills can
perform PMCS and ‘cannot be criticized for attempting the procedure’

m Selvom man teoretisk gger overlevelseschancer ved at udfgre resusciativ
hysterotomi, skal preehospital personale som undlader proceduren stgttes i deres
beslutning



Take home messages

m Genoplivhing og resuscitering af gravide er stort set identisk med ditto for andre
m > GA 20+0 manuel displacering af uterus veek fra v. cava + aorta

m lIdentificer tidligt reversible arsager

m Overvej bladning, trombose (af forskellig slags) og PE

m Overvej tidligt perimortem sectio ved GA > 20 uger

(A) (B)

Figur 1. Teknikker til manuel displacering af uterus. (A) Manuel displacering af uterus ved én-hands teknik. (B) Manuel
displacering af uterus ved to-hands teknik. Copyright: Sandbjerg Guidelines.




