Resuscitative Hysterotomy

For the reluctant obstetrician...
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Cardiac Arrest in Pregnancy

Thankfully a rare event
2 lives
Survival to hospital discharge potentially higher

Potentially one of the most challenging scenarios in our specialty
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Modifications to ALS in Pregnancy

Continuous left manual displacement of the uterus
* Preferred over left lateral tilt

Commence resuscitative hysterotomy (RH) by 4 minutes post-arrest
* Viewed as a resuscitative adjunct
* Indicated > 20 weeks
* Main goal being restoration of maternal circulation

Chest compressions = same as non-pregnant, lower half of sternum

Indications for defibrillation, pad placement and joules = same as non-pregnant

No data on mechanical compression devices, not recommended
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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;132:00-00. DOI: 10.1161/CIR.0000000000000300.)
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Rationale for RH

* Primarily a maternal intervention, aim to optimise maternal resuscitation by:
1. Alleviating aortocaval compression
2. Improving effectiveness of chest compressions
3. Improving ventilation and reducing oxygen consumption

* Early delivery of neonate reduces risk of hypoxic ischaemic encephalopathy and death
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Step-by-step

1. Establish effective ALS with manual left displacement
2. Don PPE / pour betadine only if immediately available (unlikely)

3. Large midline incision fundus to 5cm above pubic symphysis — cut until you see uterus
e Counter-traction either side of incision will make it easier
* Do NOT be concerned with trauma to bowel/bladder

4. Make midline incision in lower segment of uterus (thin part) until reach liquor
* Extend incision with trauma shears, guard fetus with hand

5. Retrieve baby with fundal pressure from assistant, clamp and cut cord at least 5-10cm

6. Continue focus on ALS



Step-by-step

7. Remove placenta and membranes by traction on cord
* Can use hand to shear off uterine wall

8. Re-assess mother

/T

No ROSC ROSC

* Manually e Post-resuscitation care

compress aorta : :
P e Swab out uterine cavity and close

* Packuterus e Do NOT close abdomen in the ED
* Continue ALS * Explore for injury in OT



At all times advanced life support should be continued as indicated and in an ideal setting two

operators will be required to facilitate rapid and smooth delivery. Preparations for a potential PMCS

should occur as early as possible, either pre-arrival or immediately post arrest.

1.

Don appropriate PPE
Pour betadine only if immediately available

Stand on right side. With left hand apply firm pressure over top of fundus. With right hand,
use a large scalpel (eg 20/22) and make a vertical incision through skin and into peritoneal
cavity. For maximum exposure and access, make incision from the top of the uterine fundus
and stop at the upper margin of pubic hair (or around Scm above pubic symphysis). The
anatomical layers you will traverse en route to the uterus are:

* Skin

*  Subcutaneous fat (and Scarpa’s fascia)

s Rectus sheath

+ linea alba

* Parietal Peritoneum
The incision will be much easier if tension is kept on either side of the incision by both
yourself and assistant. If you enter the peritoneal cavity in only one point of your incision it
would be reasonable to extend the incision with scissors or trauma shears. Do not be
concerned about Bowel/bladder trauma, It is unlikely to occur and can be repaired later.

To enter the uterus, carefully make a midline longitudinal incision in the lower (thin)
segment of the uterus, Scm above the bladder reflection. Once the uterine cavity is
breached, this can be extended with trauma shears towards the fundus using a hand to
guard against injuring the fetus. Cut through placenta if anteriorly placed — it is unlikely to
cause significant bleeding even with CPR in progress.

Expect meconium-stained liguor and retrieve baby, this will be aided by fundal pressure
from the assistant. Cut the cord leaving at least S5cm of cord available for neonatal
resuscitation.

e.

Remove placenta and membranes manually by traction on the umbilical cord

If ROSC not achieved

*  Manually compress abdominal acrta posteriorly against vertebral column
and continue advanced life support.

If ROSC achieved

+ Main priority is post-resuscitation care

* When and if possible, swab out uterine cavity with abdominal sponge
and close uterus with full thickness continuous suture [1/0 vicryl) —
otherwise leave uterus open and pack with sponges and apply pressure
if bleeding

* Do not close the abdomen in the emergency department unless it has
been adequately explored for injury (in setting of trauma) or potential
collateral damage to bowel/bladder during rapid entry. As emphasised
above this will always remain a secondary consideration.




PPH post-ROSC

* Likely to occur following ROSC and be multifactorial — likely all 4 Ts!
* Tone, Trauma, Tissue, Thrombin

* Old mantra “The empty, closed and contracted uterus won’t bleed”

The following approach (in addition to volume resuscitation) would be reasonable

1. Call for help from Obstetric team

2. Clean out uterus with large sponge to ensure empty

3. Close uterine incision with full thickness continuous suture (e.g. 1/0 vicryl) if possible, if
unable to do so, pack with fresh sponges

4,  Uterine massage manually

5. Administer uterotonic agent, commonly available options:
*  Syntocinon 5u IV [be careful, can cause hypotension]
*  Ergometrine 250mcg IV [works via a agonism, unclear role if patient on
inotrope or vasopressor]
*  Other available with assistance from Obstetric team
6. Consider/manage coagulopathy
7. Manually compress aorta posteriorly against vertebral column.




Does RH improve survival?

* There will never be a RCT
e Case report data, biased towards survival

* Registry data emerging - UK Obstetric Surveillance System
* 66 cardiac arrests over 3 year period
* RH performedin 49 (11 in ED)
* Not clear from data the outcome of ED patients
e Seems vast majority of women who arrested pre-hospital died
e Fetal outcomes not clear
* Maternal Survival 58%



When to start the RH

Current recommendation = start by 4 min, baby out by 5min
e Easy to remember
» Rarely achieved in reported literature (reflects real world)
* Perhaps earlier, although hard to imagine circumstance

Recent study of 33 cases, the survival vs time to delivery curves were

linear (mother and baby)
* No dramatic change at the 4 to 5 minute mark

Threshold for a 50% injury free survival rate:
e ~25 minutes (mother)
e ~26 minutes (baby)
e This data seems hard to believe but it is published
 Remember this will not reflect reality, clear publication bias

Reasonable recommendation = Once ALS established, start as early as possible

Survival

Time of delivery post-arrest




From what gestation should RH be performed?

* Recommendations = 20 weeks gestation

* Very little or no evidence that aortocaval compression occurs prior to 3" trimester



How late can RH be done?

Hard to answer, but best information comes from case literature

Longest time to delivery with maternal survival = 37 minutes

Longest time to delivery with neonatal survival = 57 minutes
 Survival with normal neurological function (6 month follow up) = 45 minutes
e Survival with normal neurological function (4 year follow up) = 30 minutes

How late will you leave it? That up to you!
* There may be benefit as late as 30 — 60 minutes post-arrest



Final Comments

Nightmare scenario

Prepare for this scenario beforehand

Learn and even simulate the skills if possible

Understand the recommendations, but accept there are grey areas
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