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CT after ROSC
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No obvious extravasation
/ over bilateral internal iliac artery
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Case 2



Brief history

* 35 year-old women, G| PO
* Prenatal examination: GDM with good control

* Pregnancy for 39+3 weeks with full term, for

induction



Present lliness



NST
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FHB deceleration to around 70/min for 5 min
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3 Cyanosis Sp02:76-78%, BP=124/68 mmHg
= | | | {}|Consciousclear

- © 1 ||| |[PV:0s 9cm, station 0

Tx: O2 supply 10L/min, Sp0O2:76%




Present llIness

6/22 15:55

Conscious loss, seizure like movement, BP undetectable!
FHB 50-60/min

Ambu bagging + CPR

6/22 16:12 Perimortem C-section
« Apgar Score: 0to 3to /7 BBW=3490gm
« On table VA-ECMO setup
« TEE: dilated RV with debris
- Bilateral uterine artery ligation, ligation of left
ovarian artery vessels EBL: 3500m|




Trans-esophageal echocardiography




Present lliness

6/23 Unstable BP under inotropic agent. Poor ECMO function
with 1000ml blood from abdominal drain tube
TAE: bilateral internal iliac artery gelform + coil embolization.

6/26 10:28 Remove ECMO.

7/2 Slug speech, EEG: intermittent generalized
epileptiform discharges -> Levetiracetam added

7/9 Discharge with minimal sequalae



Tentative diagnosis

1.Pregnancy for 39+3 weeks, with amniotic
fluid embolism , status post perimortem
cesarean section & VA- ECMO insertion

2.DIC and postpartum hemorrhage, status post
bilateral internal iliac artery embolization



Discussion
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T)JOG 54 (2015) 705e708
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工作表1

				Taiwan

		AFE		39

		Preeclampsia		15

		PPH		12

		Brain disease		12

		CV disease		12

		Other		12
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Death Triad

Hypotension




Disruption of the maternal—fetal interface
allows amniotic fluid as well as
procoagulants and fibrinolytic activators
from injured blood vessels to gain access

f./

)

to the maternal circulation, contributing ; :ZB lI[l
G : =]

to the development of amniotic e et

fluid embolism | == ﬁ

syndrome

Maternal cardiovascular effects

Abnormal activation of humeoral and immunologic
processes leads to vasoconstriction of the pulmonary
vasculature, hypoxemia, and pulmonary hypertension

Maternal—fetal
interface

N Engl J Med. 2019 Oct 24;381(17):1664-1673.

.




Maternal hematologic Pa A . . ) I

Frieets Phase 1

Exposure:

» Prothombotic substances

Pulmonary vascular changes cause right ventricular
dilatation, which can result in increased pericardial
constraint, profound hypoxemia,
and cardiac arrest

« Plasminogen activators

- Plasminogen activator Flattened septum

inhibitors

=D
=I5

Compressed D-shaped LV

Disseminated intravascular

coagulopathy

Normal heart Right ventricular volume
overload

If the patient survives, she will enter phase 2 |

Phase 2

Hemorrhage

Resolution of heart
failure on the right side
leads to heart failure
on the left side and
pulmonary edema

edema

1 N7

- N Engl J Med. 2019 Oct 24,381(17):1664-1673.



RE - MRS
« S mmECPR

s TEELHE

- BBRIBO BB IS

- BSHIEE ( |f 4m|n CPREEZR
o« & HA[OTE 1R1EIR

ECMO




Maternal cardiac arrest

Potential Etiology of Maternal

Cardiac Arrest

A Anesthetic complications
B Bleeding

C Cardiovascular

D Drugs

F Fever

G General nonobstetric causes of
cardiac arrest(H'sand T's)

H Hypertension

29



Cuffed Cuffed Uncuffed
-pharvngea'l ' p'eriiawﬂgeat aﬁaﬁ:in"!icallﬂ pre-

DifﬁCUIt airway! 5?:;,5,. - ..sea(r' I EﬁaP-"SEéIEr

“Failed intubation during
pregnancy approaches

1/250 vs 1/2000
in nonpregnant population™



© 2021 American Heart Association

/(7 Continue BLS/ACLS* Cmn\
A

* High-quality CPR

e Defibrillation when indicated*

e Other ACLS interventions
(eg, epinephrine) -

) ¢
Assemble maternal cardiac arrest team
Consuder etiology
of arrest
Perform maternal mterventlons Perform obstetric

» Perform airway management* interventions
e Administer 100% O,, avoid * Provide continuous

excess ventilation lateral uterine
* Place IV above diaphragm displacement
* [freceiving IV magnesium, stop e Detach fetal monitors

and give calcium chloride or * Prepare for perimortem

luconate cesarean deliver 31
- Y U R




Y Y

4 Continue BLS/ACLS N ( Perform perimortem
» High-quality CPR cesarean delivery*
» Defibrillation when indicated e [fno ROSC, complete
e Other ACLS interventions perimortem cesarean delivery
- (eg, epinephrine) ) ideally within 5 minutes after
time of arrest

v

Neonatal team to
receive neonate

ialal

© 2021 American Heart Association
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Perimortem C/S

* Operative delivery within 4 to 5 minutes of beginning
CPR if

* >20weeks of gestation

* Circulation is not restored
.....these goals rarely can be met in actual practice

* Fetal monitoring and ultrasound to confirm presence
of fetal heart tones are NOT necessary.



Reported cases of maternal and neonatal survival rates with perimortem cesarean deliveries.

Authors Survival rate Received PMCD 4-to-5-minute rule
Mother Neonate
Rose et al. (2015) [2] (17—59%) (61—80%) — —
Katz et al. (2005) [4] 20/38 (52.6%) 34/38(twin*3,triplet*1) (89.4%) <5 min: 11/34 neonates
6—10 min: 4/34
11—15 min: 234
>15 min: 7/34
Unknown: 10/34
Einav et al. (2012) [5] 51/94 (54.3%) 42/66 (63.6%) <5 min: 4/57
<10 min: 18/57
<15 min: 32/57
Dijkman et al. (2010) [6] 8/55 (15%) 5/55 (9%) [HCA OHCA
<5 min: 0 <5 min: 0
5—15 min: 3 5—15 min: 1
16—30 min:4 16—30 min: 1
>31 min: 1 >31 min: 2
Beckett et al. (2017) [7] 38/66 (57.6%) 46/58 (79.3%) <5 min: 30/49

=5 min: 17/49
Unknown: 2/49

S.-H. Wu et al. / Taiwanese Journal of Obstetrics & Gynecology 58 (2019) 43—45
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Extracorporeal Membrane Oxygenation
(ECMO)



Eel=

(B Fh tiR =0
cREMEREREES » SRk (Bleedlng)
(Oxygenation) * fBIR > ¥ o 5t IHEEE ® (Coagulopathy)
(Circulation support) o« A (Haemo|),s,s)
o FEZ=NE(%EF (Compartment
syndrome )

o MIXTRE (Leg ischemia)
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VA-ECMO VV-ECMO

Femoral Artery Internal Jugular Vein
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De-oxygenated Blood
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Table 3. Use of ECLS in Pregnancy and Postpartum - A Summary of the Cases Reported in the Literature

vt

d.

Survival
No of Mode of ECLS
Reference Patients Pregnancy Status (%) Indication for ECLS (V-A/NV-V) Maternal (%) Fetal (%)
&8 3 33% pregnant and 66% Amniotic fluid embolism 2V-Aand 1V-V 100 100
Postpartum
9 1 Postpartum Atonic uterine bleeding V-A 100 100
0 1 Pregnant Pulmonary hemorrhage-related arrest V-V 100 0
T 1 Postpartum Cerebral venous thrombosis/ V-V 100 100
respiratory failure
° 1 Pregnant ARDS: due to all trans retinoic acid Lung assist 100 0
12-15 4 75% pregnant and 25% Persistent arrhythmia/ V-A 100 50
postpartum cardiogenic shock
3,16-26 48 70% pregnant and 30% H1N1 ARDS 3V-Aand 45V-V 92 74
__postpartum
27 1 Postpartum Severe mitral regurgitation due to V-A 100 100
infective endocarditis
28 1 Postpartum Takasubo’s cardiomyopathy/ V-A 100 100
cardiogenic shock
29,30 2 50% pregnant and 50% Pulmonary embolus/right ventricular V-A 100 100
postpartum failure
31,32 2 Postpartum Postpartum cardiomyopathy/ V-A 100 50
cardiogenic shock
33 1 Pregnant Staphylococcal ARDS V-V 100 Unknown
2 1 Pregnant Cardiac arrest/post-ACLS/CPR V-A 100 0

CPR, Cardio-pulmonary resuscitation; ECLS, extracorporeal life support; ARDS, acute respiratory distress syndrome; V-A, veno-arterial,
V-V, veno-venous.
Modern Use of Extracorporeal Life Support in Pregnancy and,Postpartum

ASAIO J. 2015 Jan-Feb;61(1):110-4



Pregnancy is NOT considered a
contraindication for ECLS

* Amniotic fluid embolism/ pulmonary embolism

e Severe ARDS

* Postpartum cardiogenic shock (ex. Peripartum
cardiomyopathy)
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k8 - DIC

* Transfusion (pRBC: FFP: platelets = I:1:1)

* Correct Hb (8~10 g/dl), Calcium supplement,
Temperature correction, pH correction

* Tranexamic acid

* Factor VIl
e TAE
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Pacheco. Immediate management of amniotic fluid embolism. Am ] Obstet Gynecol 2020.

« Start immediate high-quality CPR.

* Chest compressions 100-120/min, and avoid hyperventilation.

« Defibrillate as indicated.

« Prepare for operative vaginal delivery (if indicated) and early perimortem

cesarean delivery if =23 weeks.

« Early TTE, usually after return of spontaneous circulation.

« TTE may be used during CPR administration using the subxiphoid view or
during the short pauses (< 10 seconds) used to checkfor a pulse (importantly
chest compressions should NEVER be interrupted to obtain a TTE).

!

« If evidence of acute cor pulmonale, starttreatment of right ventricular failure
with vasopressors, inotropes, and pulmonary vasodilators.

* Avoid fluid boluses.

* In cases of coagulopathy and significant bleeding, early activation of massive
transfusion protocols with the use of hemostatic resuscitation is fundamental.
« Use uterotonics and clinical criteria as indicated for the need of operative

intervention to control bleeding (eg, uterine balloon tamponade or packing,
repair of genital lacerations, or even laparotomy for hemostatic sutures or

hysterectomy).

Persistent hemodynamic instability despite medical management or need for
prolonged CPR may require consideration for VA ECMO. 47




Conclusion- Chain of survival!







- Thanks for Your
Attention !
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