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* Patientfall x 3
e Statistik

* Orsaker

* Fysiologi

* \Vetenskap

* PM/Rutin

e Att fundera pa!




30-arig kvinna Elektivt kejsarsnitt

 Spinal ua
* Fenylefrin pga blodtrycksfall

* Barnet utskaffas med latthet, placenta

* Frisk, BMI 29 framvagg och exprimeras latt.
* ll-gravida, I-para * 5-10 minuter efter avnavling, plotsligt
* 2019 grad IV bristning hander det nagot:

i " * Pat kdnner sig konstig och illamaende
Graviditetsvecka 38+3 + Blodtryck bra

* Plan: elektivt kejsarsnitt « Okontaktbar och far strackkramp




30-arig kvinna| |Okontaktbar och kramp, vad gdra?

* Ringer efter hjalp

* Séver och intuberar ua HLR och adrenalin

* Bradykardi

* Inget koldioxid utbyte

Artarnal, blodgas
UCG
ROTEM

e 00

* Huuuuu, asystoli...
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* Diagnos? Vad gora? R
* Hjartstopp e Obstetriker avslutd- s (st
° LungembOh ° ViSS atoni’ Oxytocil‘g (a‘v (x::su:r — mosr ’::lnm;mon e
 Cirkulations kollaps Viss bladni , ) A i
° ~A nCE ml % 1)
* Blsdningschock S O e B0 A
* Allergisk chock * Overvager trombo i (M
* Fostervattenemboli e CT hjarna, thorax ¢
el FIBTEX  [default)
2021-04-20 DT lungartar, angio med kontrast @ T

Det finns lungemboli i hdgersidig ovanlobsartar.

Dekliva atelektaser bilaterait. Inga évertygande ground glass fortatningar. Ingen pleuravatska eller pericardvatska. Truncus pulmonalis dr nagot
vid, mater 34 mm i tvarmatt. Ingen dilatation av héger kammare.

Det finns en gasbubbla | truncus pulmonalis. Gas ses ocksa i v subclavia och v mammaria hoger sida. Svarvarderad klinisk signifkans.
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30-arig kvinna Maternell kollaps, IVA

*Dag1l
e Lattventilerad e Extuberad och till avd
* Noradrenalin 0,4 mg/kg/min * Dag 2
* Fortsatt blodning * UCGus
* FOrsok uterusballong * Dag >
* Hem
* Transfusion

* Erytrocyter

* FFP
* Trombocyter Diagnos: Fostervattenemboli




Maternal, Newborn and \@ MBRRACE-UK

Mothers and Babies: Reducing Risk through

Infant Clinical Outcome f : Elalts et
Audits and Confidential Enquiries across the UK
Review Programme u

Saving Lives, Improving Mothers’
Care

Lessons learned to inform maternity care from the
UK and Ireland Confidential Enquiries into
Maternal Deaths and Morbidity 2016-18

51 % av fallen bedémda att
ett battre omhandertagande
skulle gjort skillnad for utfallet!

December 2020

9.7 per 100.000 maternities

Rate per 100,000 rmaber nities

Direct materal death rate

e Directd eaths

Mid-year for each three year period

erihaa Indirec deaths e, Tivtal Diresctand indirect Deaths

MBRRACE-UK

Mothers and Babies: Reducing Risk through
Audits and Confidential Enquiries across the UK




Pre-pregnancy counselling should be available both within the paediatric cardiology transition service and

Matemal, Newbom and ( J MBRRACE-UK to women of child bearing age with known cardiac disease. This should include provision of appropriate
Infant Clinical Outcome Au d’l‘l:‘::;‘con‘z:ehlleal ERTI'?;'?;.: o:s"l‘.;:u\?: contraceptive advice
Review Programme v .

All women with any symptoms or signs of ill health, including those who are postnatal, should have a full set
of basic observations taken (temperature, pulse rate, respiratory rate and blood pressure), and the results
documented and acted upon.

Take a cardiac-specific history and suspect heart failure if there is not another likely cause of any of the
Lessons learned to inform maternity care from the following symptoms:

UK and Ireland Confidential Enquiries into Maternal - Breathlessness when lying down (ruling out aortocaval compression) or at rest
Deaths and Morbidity 2015-17

« Unexplained cough, particularly when lying down or which produces frothy pink sputum

« Paroxysmal nocturnal dyspnoea — being woken from sleep by severe breathlessness and coughing,
which may produce pink frothy sputum and is improved by moving to an upright position

= Palpitation (awareness of persistent fast heart rate at rest).

Repeated presentation with pain and/or pain requiring opiates should be considered a ‘red flag’ and warrant
a thorough assessment of the woman to establish the cause.

Echocardiography is recommended in any pregnant patient with unexplained or new cardiovascular signs
or symptoms. (Regitz-Zagrosek et al. 2018)

Women with a BMI 40 kg/m“ or greater should have * Fore graWd Itet our and consid-

eration should be given to the siting of a second ca

* Anamnes + status

Immediate electrical cardioversion is recommended for any tachycardia with haemodynamic instability and

November 2019 © S mtom for pre-excited atrial fibrillation.

hj a rt Sj u kd om In the event of maternal cardiac arrest, resuscitation (and delivery) should be performed according to exist-
ing guidelines.

o . ”
Brostsmarta In case of emergency, drugs that are not recommended by international agencies for use during pregnancy
e UCG and breastfeeding should not be withheld from the mother.

an. Ambulance

* BMI>40 re transferring

Perimortem caesarean section is an important part o
crews should not delay this by prolonged attempts a
the woman to hospital.

* El-konvertering

. . In maternal resuscitation, if there is no response to CPR after 5 minutes, undertake a TIME CRITICAL trans-
° Per' mortem snitt fer to the nearest Emergency Department, ideally with an obstetric unit attached. Place a pre-alert as soon
2 as possible to enable the Emergency Department team to organize a maternity team, as an immediate peri-
¢ Tra ns pO rt SJ u kh us mortem caesarean section (resuscitative hysterotomy) may be performed.




BJ OG An International Journal of Causes of maternal collapse
y Obstetrics and Gynaecology Eclampsia
Intracranial haemorrhage
Royal College of
% Obstetricians &
Gynaecologists ey
@ -
\E/

Anaphylaxis
Drugs: magnesium sulphate —

. local anaesthetic »\‘&0\‘
Maternal Collapse in Pregnancy and the llict drugs ——l A Aortic dissection

Pulmonary embolism
Amniotic fluid embolism

Puerperium

Cardiac causes: arrhythmias
myocardial infarction
cardiomyopathy

Ha rrhage: splenic arte t
emorrhage: splenic artery rupture Biyticalcasnia

hepatic rupture

Green-top Guideline No. 56 gtaeéxgrf':ra\tge‘sanumﬂ ( A
December 2019 postpartum / ‘\ p

| ANE

\‘ \.' )

haemorrhage) /

Please cite this paper as: Chu J, Johnston TA, Geoghegan ], on behalf of the Royal College of Obstetricians and < S
Gynaecologists. Maternal Collapse in Pregnancy and the Puerperium. BJOG 2020;127:el4-e52. ﬁ ; O A n a fyl a XI
——————Sepsis | o i3
Reversible cause Cause in pregnancy HJ arta
4H’s Hypovolaemia Bleeding (obstetric/other; may be concealed) or relative hypovolaemia of A Hy povo I emi
dense spinal block, septic or neurogenic block
Hypoxia Pregnant women can become hypoxic more quickly.

Behandling: * Hypoxi

Cardiac events — peripartum cardiomyopathy, myocardial infarction, aortic
dissection, large vessel aneurysms

Hypo/hyperkalaemia and Hypo and hyperkalaemia are no more likely. Hyponatraemia may be caused * BEHANDLA ORSAK * Emb0||
Hyponatraemia by oxytocin use . o
Hypothermia No more likely * |ntensivvard e Lakemedel
4T’s Thromboembolism Amniotic fluid embolus, pulmonary embolus, air embolus, myocardial

infarction o e * Dissektion
Toxicity Local anaesthetic, magnesium, other ¢ Cirkulation
Tension pneumothorax Following trauma/suicide attempts L. q
Tamponade Following trauma/suicide attempts * Respiration * SEpSlS

sl | Eclampsia and pre-eclampsia Includes intracranial haemorrhage




24-arig kvinna Akutmottagning, vad gora?

e Frisk
* Forstgravida
e Graviditetsvecka 36

e Hittas livlos av sambo

Konstatera dodsfall
Fortsatta avancerad HLR

 Ambulans pa plats efter Till operation for urakut kejsarsnitt

15 minuter

ol S

Utfora perimortem kejsarsnitt pa
* Konstaterar asystoli plats




24-arig kvinna

Rattsmedicinsk obduktion |

Staphylococcus pneumonie|
Amfetamin i blod och har

Pa akutmottagning:

* Perimortem kejsarsnitt pa akutrummet
* Barnet forloses 50 minuter efter konstaterat hjartstopp
* Barnet visar inga livstecken

* Avbryter HLR efter ytterligare 20 minuter
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Graviditet
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Fysiologisk for:
* Metabolism
* Respiration
* Cirkulation
e Gl-kanalen

> HLR pa
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Left auricula
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PERIMORTEM CESAREAN DELIVERY

Vern L. Katz, MD, Deborah |. Dotters, MD, and
William Droegemueller, MD

Postmortem cesarean delivery is an operation that has been
practiced since antiquity. In previous centuries low infant
survival rates led to negative opinions regarding the opera-
tion’s usefulness. A review of the past centuries’ cases and a
review of fetal physiology suggest that to obtain optimum
infant survival, cesarean delivery should be initiated within
four minutes of maternal cardiac arrest. The physiology of
cardiopulmonary resuscitation during pregnancy is ana-
lyzed, and recent cases of maternal cardiac arrest with
successful maternal resuscitation are reviewed. This data
suggests that perimortem cesarean delivery initiated within
four minutes of maternal cardiac arrest will yield the highest
rates of maternal survival. Legal liability from the operation
is minimal. (Obstet Gynecol 68:571, 1986)

Table 2. Postmortem Cesarean Deliveries With Surviving
Infants With Reports of Time From Death of the
Mother Until Delivery (From 1900-1985)

Cases No. patients Percent
0-5 min 42 (normal infants) 70
6-10 min 7 (normal infants) 13

1 (mild neurologic sequelae)
Subtotal 8
11-15 min 6 (normal infants) 12
1 (severe neurologic sequelae)
Subtotal 7
16-20 min 1 (severe neurologic sequelae) 1.7
21+ min 2 (severe neurologic sequelae)
1 (normal infant) 3.3
Subtotal 3
Total 61 100

3. Conclusion

1. Most fetal survivors were delivered within five minutes
2. Cesarean delivery could be undertaken up to 25 minutes after maternal death

e Cesarean delivery should be begun within four minutes and the infant delivered

within five minutes after maternal cardiac arrest
* Four minutes rule will provide the optimal opportunity for saving the lives of

both the mother and child




American Journal of Obstetrics and Gynecology (2005) 192, 1916-21

ELSEVIER

Perimortem cesarean delivery: Were our
assumptions correct?

American ]ourndl of

OBSTETRICS e
GYNECOLOGY

WWW.ajog.org

Vern Katz, MD,** Keith Table III

Effect of perimortem cesarean section on maternal
circulation, reported cases 1985-20047+%-18:2223,27-29,33,35

Return of spontaneous
circulation and or

Department of Obstetrics/Gynecold
Obstetrics/Gynecology, Oregon H4 Time from maternal

improvement in
hemodynamic status

cardiac arrest until
delivery (min)

No change

0-5

6-10

11-15

>15

Not reported

Total 1

PR = = W

2

ml—‘i.hl

Table II
with cause of maternal cardiac arrest, 1985-2004

Reported cases of perimortem cesarean deliveries

Cause of maternal cardiac arrest

Cases

Trauma

Cardiac

Embolism (AFE, air)
Magnesium overdose

Sepsis

Anesthesia

Eclampsia

Spontaneous uterine rupture
Intracranial hemorrhage
TOTAL

0O W = = MWW~ 00 00

(98]

| 13 kvinnor overlevde I

outcomes.

Conclusion: Published reports from 20 years support, but fall far from proving, that perimortem
cesarean delivery within 4 minutes of maternal cardiac arrest improves maternal and neonatal




Circulation

Part 1: Executive Summary

2020 American Heart Association Guidelines for Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care

INTRODUCTION

The 2020 American Heart Association (AHA) Guidelines for Cart
citation (CPR) and Emergency Cardiovascular Care provides a c
of evidence-based recommendations for resuscitation and emert
care. The initial guidelines for CPR were published in 1966 by an
tee of the Division of Medical Sciences, National Academy of Sci
search Coundil." This occurred in response to requests from sever,
agencies about the need for standards and guidelines regarding tr.
Since then, CPR guidelines have been reviewed, updated, an
cally by the AHA.2* In 2015, the process of 5-year updates wa
online format that uses a continuous evidence evaluation process
reviews. This allowed for significant changes in science to be revie
manner and then incorporated directly into the guidelines if d
The intent was that this would increase the potential for more i
from guidelines to bedside. The approach for this 2020 guidelin
alignment with the International Liaison Committee on Resuscita
sociated member councils and includes varying levels of evidenc:
the scientific questions considered of greatest clinical significanc
Over a half-century after the initial guidelines were publi
remains a leading cause of mortality and morbidity in the Unit
countries worldwide. As reported in the AHA “Heart Diseasi
tics—2020 Update,” emergency medical services respond to
adults and more than 7000 children (less than 18 years of age)
cardiac arrest (OHCA) each year in the United States.” In-ho:
(IHCA) is estimated to occur in 9.7 per 1000 adult cardiac arr
292000 events annually) and 2.7 pediatric events per 1000
addition, approximately 1% of newly born infants in the Unite:
sive resuscitative measures to restore cardiorespiratory functiol
Overall, although both adult and pediatric IHCA outcomes ha
since 2004, similar gains are not being seen in OHCA.™ The pro
tients with return of spontaneous circulation (ROSC) following
ed by emergency medical services has remained essentially unch
Much of the variation in survival rates is thought to be du
the Chain of Survival (Figure 1), the critical actions that must o
sion to maximize the chance of survival from cardiac arrest.* A
has been added to each Chain with this version of the guidelin
importance of recovery and survivorship for resuscitation ou
Chains of Survival have also been developed for pediatric
adult and pediatric IHCA. Similarly, successful neonatal resuscit
continuum of integrated lifesaving steps that begins with car

Cardiac arrest in pregnancy: We present up-
dated recommendations and a new algorithm
highlighting the concept that the best out-
comes for both mother and fetus are through
successful maternal resuscitation.”* Team plan-
ning for cardiac arrest in pregnancy should be
done in collaboration with the obstetric, neona-
tal, emergency, anesthesiology, intensive care,
and cardiac arrest services (Class 1, LOE C-LD).
Priorities for treating the pregnant woman in
cardiac arrest should include provision of high-
quality CPR and relief of aortocaval compression
through left lateral uterine displacement (Class
1, LOE C-LD). If the pregnant woman with a
fundus height at or above the umbilicus has not
obtained ROSC with usual resuscitation mea-
sures plus manual left lateral uterine displace-
ment, it is advisable to prepare to evacuate the
uterus while resuscitation continues (Class 1,
LOE C-LD).7>® To accomplish delivery early, ide-
ally within 5 minutes after the time of arrest, it
is reasonable to immediately prepare for peri-
mortem cesarean delivery while initial BLS and
advanced cardiovascular life support (ACLS) in-

AHA Scientific Statement

Cardiac Arrest in Pregnancy
A Scientific Statement From the American Heart Association

Farida M. Jeejeebhoy, MD, Chair; Carolyn M. Zelop, MD: Steve Lipman, MD:

Brendan Carvalho, MD: Jose Joglar, MD; Jill M. Mhyre, MD; Vern L. Katz, MD;
Stephen E. Lapinsky, MB BCh, MSc; Sharon Einav, MD; Carole A. Warnes, MD:;
Richard L. Page, MD; Russell E. Griffin, LP, FP-C; Amish Jain, MD; Katie N. Dainty, PhD;
Julie Arafeh, RN, MS; Rory Windrim, MD; Gideon Koren, MD; Clifton W. Callaway, MD, PhD;
on behalf of the American Heart Association Emergency Cardiovascular Care Committee, Council
on Cardiopulmonary, Critical Care, Perioperative and Resuscitation, Council on Cardiovascular
Diseases in the Young, and Council on Clinical Cardiology

Abstract—This is the first scientific statement from the American Heart Association on maternal resuscitation. This document
will provide readers with up-to-date and comprehensive information, guidelines, and recommendations for all aspects
of maternal resuscitation. Maternal resuscitation is an acute event that involves many subspecialties and allied health

providers; this document will be relevant to all healthcare providers who are involved in resuscitation and specifically
maternal resuscitation. (Circulation. 2015;132:1747-1773. DOI: 10.1161/CIR.0000000000000300.)

Circulation. 2020;142(suppl 2):8337-8357. DOI: 10.1161/CIR.0000000000000918
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* High quality CPR

* Patient positioningduring CPR

* Manualleft uterine displacement

* Emergency Caesarean Delivery

* Within 5 minutes after the time of arrest




International Journal of Obstetric Anesthesia (2016) Jummikbam — —— I

e e e e 4] improves with early delivery. Perimortem caesarean
delivery remains a key part of CPR of women in the sec-
REVIEW ARTICLE ond half of pregnancy.

[

Perimortem caesarean deliveries * Behov tydligt protokoll

ACTA Obstetricia et Gynecologica @ Scandinavica

A.J. Eldridge, R. Ford
Anaesthetic Department, Queen Alexandra Hospital, Portsmouth, Hampshire, UK MREVIEW ARTICLE|

ABSTRACT Perimortem cesarean section for maternal and fetal
Although cardiac arrest in pregnancy is rare, it is important that all individuals involved in the acute care of pregn salvage: ConCise review and pl"OtOCOI

suitably trained, because the outcome for both mother and fetus can be affected by the management of the arre: . 5 R . .
caesarean delivery was first described in 715 BC. Initially the procedure was performed principally for religious or pdf LIOR DRUKKER', YAEL HANTS®, EINAV SHARON", HEN Y. SELA" & SORINA GRISARU-GRANOVSKY
" Department of Obstetrics and Gynecology, Shaare Zedek Medical Center, 2Department of Obstetrics and Gynecology,

Although the potential for fetal survival was proposed, it was rarely successful, probably because the delivery wa
maternal death was established. However, in recent decades, case reports have suggested improved maternal as W Hadassah Medical Center, and “Intensive Care, Shaare Zedek Medical Center, Hebrew University Medical School,
Jerusalem, Israel

vival if perimortem caesarean section was performed rapidly once maternal arrest has occurred. While evidence fo
based on case reports, the physiological advantages including removing inferior caval obstruction, and hence im
return to the heart, reducing oxygen requirement and improving chest compliance a {ling. Factors that reduce errors

Best Practice & Research Clinical Obstetrics and Gynaecology 28 (2014) 607-618

" = . Resuscitation 83 (2012) 1191-1200
Contents lists available at S (2012)

Best Practice & Rese ® Si d Ofé rfl ytta u te rus Contents lists available at SciVerse ScienceDirect 1980 I urzo 10 :
. o i 0 c o . —

=] &Nl Obstetrics and Gy1f « Ej vinklaunder HLR Resuscitation el

ELSEVIER journal homepage: www.elsevier. . . e . & ° 94 a

* SImUIerlng OCh tranlr ELSEVIER journal homepage: www.elsevier.com/locate/resusci .
n — * 54 % dverlevde
. . Review article 3 2
Management of cardiac arrest in pregnancy ' * Okinom 10 min
CrossMark . . .
Maternal cardiac arrest and perimortem caesarean deliver
Earidugeéegbhﬁh I\/I]\I/?S FRFCl;?‘CCS F;;\C% Lectlljj{er - expert-based?***
ory mdarim, y C, , rroressor
: JE b

2 Division of Cardiology, William Osler Health System, and Division of Cardiology, Department of Medicine, Sharon Einav? ' Nechama Kaufman? ' Hen. Sela®

Faculty of Medicine, University of Toronto, Toronto M5G1Z5, Canada 2 The General Intensive Care Unit of the Shaare Zedek Medical Centre, Jerusalem, Israel

P Division of Maternal Fetal Medicine, Mount Sinai Hospital Toronto and Department of Obstetrics and b The Department of Emergency Medicine of the Shaare Zedek Medical Centre, Jerusalem, Israel

Gynaecology, Faculty of Medicine, University of Toronto, Toronto, Canada cThe Department of Obstetrics and Gynaecology, Division of Maternal Fetal Medicine, Columbia University Medical Center, New York, USA




7 BJOG

e 10.1111/1471-0528.14521

Women who
survived
{n=37)

Cause

(n = 22)

Women who died

h.bjog.org

Presumed premortem causes (n = 59)
Cardiac tamponade 1
Hypoxia

Hy povolaemia

Venous thromboembolism

Toxic drug cause

Anaphylaxis

Sepsis

Anaesthetic cause 1
Amniotic fluid embolism

Cardiac cause

Intracerebral bleed

Aortic dissection

Asthma

Pulmonary artery rupture 0
Postmortem causes of collapse (n = 19)
Amniotic fluid embaolism

Vessel bleed/rupture

Thrombembaolic

Cardiomyopathy

Other

=T o T R W IR R R T S
e LT B Y R I T o B [ o Y T

(WIS RS R, s

Data were available for 59 women. Some women were suspected

of having more than one cause, where this is the case both causes
have been recorded.

VA Beckett,® M Knight,® P Sharpe®

PMCS

An International Journal of
Obstetrics and Gynaecology

The CAPS Study: incidence, managemen
outcomes of cardiac arrest in pregnanc
UK: a prospective, descriptive study

, UK ® National Perinatal Epidemiology Unit, Uni

slogy, Bradford Teaching Hospitals NHS Foundati

Table 2. Time to emergency procedures in minutes, median
(range), following maternal collapse

Women who Women who P-value
survived died
(n = 38) (n = 28)
Collapse to BLS 0017 0 (0-23) 0.28
Collapse to ALS 1 {0-36) 0 (0-24) 0.08
Collapse to PMCS 3 (0-39) 12 (0-67) 0.01

Mann—Whitney U tests for nonparametric data were applied.

ct available at https://fvimeo.com/rcog/authorinsights14521.

Died
mal death.

ults There were 66 cardiac arrests in pregnancy, resulting in an
idence of 2,78 per 100 000 maternities (1:36 000; 95% CI 2.2-
. In all, 28 women died (case fatality rate 42%); 16 women

arrested solely as a consequence of obstetric anaesthesia, 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 bom
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. Matemal 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, matemal 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 M Mhyre and
Bateman, p. 1382 in this issue. To view this mini commentary
visit https://doiorg/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.doiorg/10.1111/1471-0528.14662.

* Prospektivstudie UK
e juli2011 —juni 2014

66 st hjartstopp
% orsak anestesi
Overlevnad 58 %
* HLR inomtid
* Perimortem snitt
e Sjukhus




Kvinna 30 ar

e Gravidv24

* Preeklampsi

* Obesitas
Anafylaxi, dextran
Postpartum LUCAS
HLR 50 minuter
Riktlinje Stryker:
graviditetinga
kontraindikationer

Resuscitation (2006) 68, 155—159

RESUSCITATION
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W i
ELSEVIER www. elsevier.com/locate/resuscitation

CASE REPORT

Cardiac arrest and resuscitation with an automatic
mechanical chest compression device (LUCAS) due
to anaphylaxis of a woman receiving caesarean
section because of pre-eclampsia™

Tor Thomas Vatsgar?, Ola Ingebrigtsen®, Lars Olav Fjose?,
Bente Wikstrem?, Jan Erik Nilsen®°<, Lars Wik 9:*

a Ulleval University Hospital, Department of Anesthesiology, Oslo, Norway

b Utteval University Hospital, Department of Emergency, Oslo, Norway

€ Norwegian Air ambulance, Drobak, Norway

d The National Competence Center for Emergency Medicine, NAKOS, Institute for Experimental
Medical Research, Ulleval University Hospital, N-0407 Oslo, Norway

Received 3 June 2005; accepted 3 June 2005

KEYWORDS Summary We report a case of anaphylaxis with pulseless electrical activity
Cardiac arrest; (PEA)(verified by ECG and a radial intra-arterial line) in a 30-year-old woman
Resuscitation; who received 3G Promiten (dextran-1) and a prophylactic intra-venous infusion
LUCAS; of Macrodex (dextran) for postoperative thromboembolism during caesarean sec-

tion for pre-eclampsia in the 24th week of gestation. Manual chest compressions,
followed by mechanical chest compressions (LUCAS, Jolife, Lund, Sweden), were
performed for 50 min before restoration of spontaneous circulation (ROSC). She
awoke the next day with no sequelae. She had some suction cup marks on the
sternum but otherwise no complications of the chest compressions. At follow up
by phone 1 month later, she and her baby were doing well.

© 2005 Elsevier Ireland Ltd. All rights reserved.

Anaphylaxis




Adult Cardiac Arrest Algorithm—2015 Update I I i .
BLS team actions ongoing
(o] » High-quality chest compressions
1 ? = Dsfibrillation when indicated
Start CPR r * Monitor CPR quality
* Give oxygen *
« Attach monitor/defibrillator
5 N Maternal cardiac arrest team arrives » Consider etiology
rr"'"" B8, O So0nar igued. of cardiac arrest*
« If no advanced airway,
Yes No 30:2 compressicn-ventilation |
e ~ - 9 -, * Quantitative waveform J‘ L
VF/pVT capnograpl
T2 ( forsnerres ) Y g, ate -
to improve CPR quality. Maternal interventions Obstetric interventions
+ Intra-arterial pressura for patient whose uterus is at or above the umbilicus®
— If relaxation phase (dia-
stolic) prassure <20 mm Hg, I
attempt to improve CPR
e | v | ) v y v
+ Biphasic: Manufacturer Appropriate IV above » Give typical If patient receiving Continuous Remave/
recommendation (ag, initial airway diaphragm ACLS drugs IV magnesium manual LUD detach fatal
dasa of 120-200 JJ, if unknown, management! and dosages prearrast, stop monitors
usa maximum availabla. ge 4 ot
Sacond and subsequant doses « Anticipate * Assess for magnesium and
o e the difficult hypovolemia give WO calcium
« Monophasic: 360J airway and give fluid ::gl;;ndel 13 mLin
* Most bolus +/- blood o solution of
experienced products when 35'“'“"".' gluconate
* Epinephrine IV/I0 dosa: provider requirac 30 mL in 10%
10 1 mg every 3.5 minutes solution
+ Amiodarone IV/IO dose: First prefamed
CPR 2 min CPR 2 min ggf?g:gm-m
= Epinephrine every 3-5 min * WO access - :
+ Consider advanced airway, + Epinephrine every 3-5 min -
capnography » Consider advanced airway, | MNeonatal team: | * [If no HOSC by 4 minutes of resuscitative
CLLITLEEL] efforts, consider performing immediate
C d b . - h . I amergency cesarean delivery
Riythm \_Yes araiac arrest in pregnancy in- OSDITE
shockable?
give 1 breath every 6 seconds T
(10 breaths/min) with continuous
No chest comprassions *Patential eticlogy of maternal cardiac arrest: thApprogriate airway management for pregnancy:
A Anesthetic complications/accidents * 100% oxygen at =15 L/min and continue BLS airway strategies
11 . . )
B Bleedin » Optimally 2 attempts technique:
CPR 2 min Pt oot pes C Cardi ; | p;' 'Yb on e iff?d
. A ! . e i « Abrupt m‘iged ‘ZS“’““H‘" ardiovascular ~ First mtut ation attermpt—if faile Igo to
« Treat reversible causes . E;ﬁ;ﬁg; g E:‘mgrg E Em:sl - I%ecm::nnd mtu:alion atternpt —if falle:fgcluet;
waves with infra-arterial mbalic - First supraglottic airway attempt—if failed go to
s
montena F Fever — Second supraglottic airway attempt—if failed go to mask ventilation
No Rhvit Yes Heversible Causes G General nonobstetric causes of cardiac - If mask ventilation inadequate— attempt cricothyrotormy
shockable? : mg‘*m‘ﬂ arrest (H's and Ts) * Avoid airway trauma
12 » Hydrogan ion (acidosis) H Hypertension « Vantilate with B-10 breaths/min
-~ ~ - S . Hypo-u'h;rpgr‘knlamla « Monit h
» If no signs of return of Goto5or7 || Wypdthemia onitor capnography
?Hpgmsg]nwui c:fzulaﬁ?l" . Tamponads, cardiae * Minimize interruptions in chest compressions during advanced airway
, go to 10 or ! '
o If ROSC + T placement
Post-Cardiac Arrest Gare : IE:"E'&:: pumonary * Recommend 6.0- to 7.0-mm inner diameter ETT
© 2015 American Heart Association L8 _/ » coronary
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RUTIN Hjartlarm gravid kvinna

Innehallsansvarig: Ove Karlsson, Overlakare, Lakare Anestesi Operation Intensivvard omrade 2 (ovekat)
Godkiind av: Goran Sandstrom, Verksamhetschef, Verksamhet Anestesi Operation IVA Ostra (gorla4)
Denna rutin géller fér: Verksamhet Anestesi Operation VA Ostra; Obstetrik gemensamt

1. Konstatera Hjartstopp

2. Larma
* Ring 39090
e Sag: Hjartlarm gravid, Ostra sjukhuset. Avdelning? Rum?
* Avdela personal att visa vagen till patienten.

3. Sidoforflytta uterus at vanster

4. Pabérja HLR
e 30:2 dvs 30 kompressioner och 2 inblasningar.
* Fortsatt enligt handlingsplan samt defibrillera vid behov.

5. Perimortem kejsarsnitt
* Indikation
o Graviditetsvecka > 24.
o Overvags fran vecka 20.
o Om cirkulation ej omedelbart aterkommer.
* Barnet bdr vara ute senast 5 minuter efter hjartstopp.
* Utféres pa plats dar kvinnan patraffas.
e Utféres med engangsskalpell, peang, sax och handskar.
e Personal fran KK-Op kommer med mer utrustning.

6. Om cirkulation aterkommer, transportera patient till operation
och avsluta operation.

Ovrigt
* Vid hjartstopp gravid kvinna slar vaxeln ut 2 st larm, "Hjartlarm” och "Hjartlarm gravid”.
+ | sdkare star texten "HJARTA GRAVID”

« Efter "Hjartlarm gravid” kommer ett textmeddelande om var patienten finns. Larmgruppen
skall dock ringa vaxeln och kvittera larmet.

s Lag kommer fran KK-Op, inklusive obstetriker, neonatolog och barnsjukskéterska. Vaxeln
meddelar sektionsledare, specialférlossning for ID-méarkning av barnet.

e Akut vaska med utrustning fér perimortem kejsarsnitt finns pa samtliga avdelningar pa
KK, HIA, akutmottagning CK samt pa infektionskliniken avd 302 och 303.

s  Syftet med perimortem kejsarsnitt &r att aterstalla moderns cirkulation.

Granskare/arbetsgrupp

Monica Eriksson Orrskog, vardenhetséverlékare, Normalfériossningen, omrade 1
Marten Alkmark, vardenhetséverlékare, Specialférlossningen, omrade 1
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VASTRA Giltig version &r publicerad pé intranétet, ett utskrivet dokument &r alltid en kopia 1 (av 1 )
GOTALANDSREGIONEN

SAHLGRENSKA UNIVERSITETSSJUKHUSET

Exempel pa hur en enklare rutin kan se ut....
Maste anpassas till lokal rutiner och traditioner




1. Konstatera Hjartstopp

2. Larma
e Ring 39090
e SA&g: Hjartlarm gravid, Ostra sjukhuset. Avdelning? Rum?
e Avdela personal att visa vagen till patienten.

3. Sidoforflytta uterus at vinster

4. Paborja HLR

e 30:2 dvs 30 kompressioner och 2 inblasningar.
e Fortsatt enligt handlingsplan samt defibrillera vid behov.







Fore och efter HLR
Ej under HLR




5. Perimortem kejsarsnitt

e Indikation
o Graviditetsvecka > 24.
o Overvags fran vecka 20.
o Om cirkulation ej omedelbart aterkommer.

e Barnet bor vara ute senast 5 minuter efter hjartstopp.

e Utfores pa plats dar kvinnan patraffas.

e Utfores med engangsskalpell, peang, sax och handskar.

Personal fran Operation 2 Ostra (KK-Op) kommer med mer utrustning.




Vid hjartstopp gravid kvinna slar vaxeln ut 2 st larm, "Hjartlarm” och "Hjartlarm gravid”.
| sékare star texten "HJARTA GRAVID”

Efter "Hjartlarm gravid” kommer ett textmeddelande om var patienten finns. Larmgruppen
skall dock ringa vaxeln och kvittera larmet.

Lag kommer fran KK-Op, inklusive obstetriker, neonatolog och barnsjukskéterska. VVaxeln
meddelar sektionsledare, specialférlossning fér ID-markning av barnet.

Akut vdaska med utrustning fér perimortem kejsarsnitt finns pa samtliga avdelningar pa
KK, HIA, akutmottagning CK samt pa infektionskliniken avd 302 och 303.

Syftet med perimortem kejsarsnitt r att aterstélla moderns cirkulation.
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_HLR 7 radet,

v SVENSKA RADET FOR HJART- LUNGRADDNING

11.2 Hjartstopp pa sjukhus

Det finns i nuliget inget vetenskapligt validerat och sikert verktyg som kan hjilpa till i beslutet att avbryta
pagiaende HLR. Beprdvad erfarenhet siger att HLR bor fortga sa linge rytmen ar ventrikelflimmer eller
ventrikeltachykardi. Generellt anses 20 minuter asystoli vara forknippat med mycket dalig prognos men
det finns undantag med patienter som overlevt betydligt lingre perioder med asystoli. Som nimnts i kapitel
4.3 finns prediktionsverktyg for att uppskatta chansen till 6verlevnad fore ett eventuellt hjartstopp intraf-
far.[31] Sadana prediktionsverktyg kan anvindas som hjilpmedel tillsammans med andra faktorer (bevitt-
nat/obevittnat hjirtstopp, initial rytm, HLR-duration etc.) men skall inte anvindas isolerat eller 6vertolkas.

Etiska riktlinjer for hjdrt-lungriddning (HLR)

Svenska Lakaresallskapet Svensk sjukskéterskeforening Svenska radet for hjart-lungraddning
Etiska riktlinjer for hjart-lungraddning (HLR) 2:a upplagan (2021) version 2.0

11.3 Hjartstopp utanfor sjukhus

Ett stort antal studier har genomforts med syfte att finna tydliga grinser for nir HLR utanfor sjukhus anses
medicinskt utsiktslést och bér avbrytas. Svenska HLR- radets algoritm for avbrytande av HLR prehospitalt
tar hiansyn till initial rytm, om hjirtstoppet var bevittnat eller ej, om HLR har utférts innan ambulansens
ankomst samt om puls eller livstecken ses under HLR. Vigledningen ticker dock inte alla situationer och
det finns fall nir fortsatt HLR trots uppfyllda kriterier fér avbrytande kan anses motiverat. Generellt anses
20 minuter asystoli aven vid hjirtstopp utanfér sjukhus vara forknippat med mycket dalig prognos. Vid
initial defibrilleringsbar rytm bér HLR paga i 40 minuter eller lingre.

» Daligprognos vid 20 min asystoli
* Vidinitial defibrilleringsbarrytm b6r HLR paga > 40 min
e Attta hansyntill:

* Bevittnat/obevittnat hjartstopp

e Initial rytm

* HLR duration och kvalitet




Kvinna 35 ar

* |I-gravida, |-para
* PN 2018

* Postpartum
* Trott
 Blasljud
 UCG
e MI1/3
e Susp Mb Barlow (mitralprolaps)
* Infor aktuell graviditet
 UCG oférandrad
 GUCH konferens

e Susp Mb Barlow och MAD
(Mitral annular disjunction)

Plotsligt en kvall

e 22.00 ont i kaken
e 22.55 hjartstopp

* Larm
e Make HLR

e 23.02 ambulans pa plats
* VF
* Defibrillering, tot 4 ggr
e Adrenalin
e Cordarone

* LUCAS
e 23.25 Akutmottagning




Kvinna 35 ar

Hjartstopp, vad gora?

* Akutmottagning
* 23.30 perimortem snitt
e 23.32 partus
* Defibrillering
* ROSC ca 23.33

e Efter ROSC

* PCl-lab, koronarangio,
aortografi och
pulmonalisangio ua

* UCG

* Till operation
« Op 01.48 — 02.43

 Under natten
e Till IVA

* Dagl
* |VA och respirator
* Dag?2
e Extuberas
* Initialt desorienterad

* Dag3
* HIA

e Under vardtiden
Klarare for varje dag
MR hjarta ua

ICD

Hem dag 20




Att fundera pa!

Misstank och utred hjartsjukdom
Infor NEWS 2

Manga orsaker till maternell kollaps
Hjartlarm gravid kvinna

Perimortem kejsarsnitt
HLR traning och simulering

Att arbeta med detta skapar bra
samarbete och battre relationer

Multidisciplinart teamarbete
Patientnara instrument




