Femoral Vessel Access for Potential ECMO Sheath Cannulation in Three Patients with Cardiopulmona

Connor B Funsch, MD | Reine Zbeidy, MD

INTRODUCTION

CASE 1: Repaired Tetralogy of Fallot

Extracorporeal membrane oxygenation (ECMO) is a highly specialized and resource-intensive therapy that requires a multidisciplinary team of
experts in critical care, cardiac surgery, perfusion, and nursing.

The decision to initiate ECMO should be based on careful patient selection and evaluation of the risks and benefits of the therapy.

In the obstetric population, initiating ECMO can be challenging because of complex physiology and unique considerations related to pregnancy and

delivery.

Pre-operative evaluation and planning are paramount to for prompt and effective ECMO support.

We will describe three parturients who underwent CD and were evaluated for potential ECMO support pre-operatively. The decision to place
ECMO sheaths was based on the patients' underlying cardiac or pulmonary pathology and the anticipated risk of acute decompensation during or
after delivery.

Our goal:

* Highlight the importance of careful patient selection and evaluation of the risks and benefits of ECMO support in the obstetric population.

 Emphasize the need for prompt activation of the ECMO team and timely initiation of therapy

History of Present lllness:

e 31 year-old G1PO scheduled for CD

e PMH: repaired TOF with moderate pulmonary hypertension; bilateral pulmonary atresia (left lung approximately 15% perfusion compared to
her right lung).

e Patient suffered a cardiac arrest approximately one year prior to her CD

e Right heart catheterization demonstrated low-normal cardiac index, absent left pulmonary artery flow and mild stenosis in her right pulmonary
artery stent; underwent balloon angioplasty to right stents. MPAP ~55mmHG. AICD was placed.

 TTE: Normal biventricular function with mild stenosis and mild regurgitation of her pulmonic valve.

Periopeartive Course:
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* Line placement: modified CSE, large-bore PIVs and arterial line; ECMO team cannulated left femoral artery and vein with 20g angiocath.

» Epidural ineffective after delivery of fetus = conversion to GA: etomidate, high-dose opioid, and succinylcholine = patient remained stable.

e Surgery proceeded with complication, patient remained stable, and was safely extubated in the operating room.

e Transferred to the ICU for management of her cardiopulmonary status and femoral artery and vein cannulations.

 The patient remained stable in the ICU overnight, her femoral cannulations were removed, and she was transferred to the post-partum ward
where she remained stable until discharge on post-operative day 3.

CASE 2: HFrEF and Ventricular Tachycardia

DISCUSSION

 ECMO has been effective in treating obstetric patients during ARDS, cardiogenic shock, and cardiac arrest?.
e Survival rate = 77.8% (35 of 45) for mothers and 65.1% (28 of 43) for fetuses.
* Venovenous (VV) and venoarterial (VA) ECMO are the two most employed therapeutic modes?.
 ECMO for severe ARDS = lower morbidity and mortality compared to those not placed on ECMO3.
 The Extracorporeal Life Support Organization (ELSO) indicate the consideration of ECMO for acute severe cardiac or pulmonary failure when
there is a 50% mortality risk; indicated in most clinical scenarios when there is an 80% mortality risk?.
* In the obstetric population, difficult to accurately predict who will require ECMO initiation intraoperatively
e CD and autotransfusion: 500cc - 750cc of blood delivered from uteroplacental capacitance vessels into maternal circulation-:
* Inthe healthy parturient, CV system compensates for increase > maternal cardiac output 10-20% above pre-delivery levels for 24 to 48
hours.
* In those with poor ventricular systolic / diastolic function, or pulmonary hypertension, increase in right-ventricular preload leads to acute
HF.
* Activation of VA/VV ECMO may not be prompt enough to prevent maternal morbidity and mortality®:
e Cannulation via US may prove to be difficult and cause iatrogenic injury, and cut down to vessels may delay ECMO initiation
e Vascular complications major cause of mortality in ECMO patients: survival to discharge rates for patients on ECMO was 18% and 49% in
patients with and without vascular complications, respectively.
* Limb ischemia is the most common acute and late vascular complication: 10% to 70% of patients undergoing VA ECMO.
e Other vascular complications include dissection, pseudoaneurysm formation, groin infection and retroperitoneal bleeding.
e Qur cases prove to allow for an effective access point for ECMO sheath placement and aim to decrease vascular complications leading to
increased maternal morbidity and mortality.

History of Present llIness:
e 27 year-old G2P1001 scheduled for her second CD
e PMH: HTN, HFrEF 30-35% (developed after first pregnancy)
* Holter monitor = ST, polymorphic ventricular tachycardia, PVC burden of 5% —> placed on external defibrillator - 37 beats of ventricular
tachycardia when the patient was sleeping without shock from vest (3" trimester)
e TTE Significant findings:
 Mild LV dilation, reduced LVEF 30-35%.
* Mild-mod global hypokinesis of the left ventricle; inferolateral wall being severely hypokinetic.
* Mild-mod MR.

Perioperative Course:

e Line placement: CSE, 9Fr introducer CVP in RlJ, Swan-Ganz catheter, arterial line, two 20g angiocatheters into the right femoral artery and vein.

e After delivery, patient’s central venous rose from 15mmHg to 35mmHg without resulting hypotension.
* 10mcg epinephrine IV x3 to improve cardiac inotropy and promote forward flow; the patient’s central venous pressure improved back to
baseline.
* The rest of the patient’s intraoperative course was uneventful and she was safely transported to the cardiac intensive care unit.
 We followed up with the patient the following day and her cardiopulmonary status remained stable. She was safely transferred to the post-
partum recovery ward on post-operative day 2.

CASE 3: Cystic Fibrosis

History of Present llIness:
e 21 year-old G1PO scheduled for primary CD
* PMH: CF homozygous with severe lung disease, chronic hypoxic respiratory failure and pancreatic insufficiency.
* Patient required oxygen 4L/min while sleeping = increased to 2-3L/min oxygen during day time in pregnancy.
* Patient was not able to lay supine 2/2 shortness of breath; she would sleep with two pillows in the lateral decubitus position.
* Pre-partum spirometry: FEV1 of 21%-27% (baseline 33%)
 TTE: normal biventricular systolic and diastolic function; trace pulmonic valve and mitral valve regurgitation, and an elevated right ventricular
systolic = 26mmHg.

Perioperative Course:

e Schedule for CD at 34 weeks gestation

* Line placement: CSE, large-bore PIVs, arterial line, femoral vessel cannulation via the ECMO team.

 The pulmonology team and respiratory therapists were present in the operating room to assist with chest physiotherapy or bronchoscopy, if
needed.

* The delivery proceeded without complication and the patient remained stable throughout the surgery without the need for general anesthesia
or ECMO.

e She was transferred the ICU post-operatively for further hemodynamic monitoring and management of ECMO cannulation.

ACKNOWLEDGEMENTS & REFERENCES

University of Miami Hospital & Jackson Memorial Hospital, Department of Obstetric Anesthesiology, Miami, FL

1. Sarah A. Moore, Charles A. Dietl, Denise M. Coleman, Extracorporeal life support during pregnancy, The Journal of Thoracic and Cardiovascular Surgery, Volume 151, Issue 4, 2016, Pages 1154-1160, ISSN
0022-5223, https://doi.org/10.1016/j.jtcvs.2015.12.027.

2. Paolone S. Extracorporeal Membrane Oxygenation (ECMO) for Lung Injury in Severe Acute Respiratory Distress Syndrome (ARDS): Review of the Literature - Summer Paolone, 2017. Clinical Nursing

Research. Published 2017. Accessed April 19, 2023. https://journals.sagepub.com/doi/10.1177/1054773816677808

Wallace, D.J., Milbrandt, E.B. & Boujoukos, A. Ave, CESAR, morituri te salutant! (Hail, CESAR, those who are about to die salute you!). Crit Care 14, 308 (2010). https://doi.org/10.1186/cc8946

ELSO Guidelines | Extracorporeal Membrane Oxygenation (ECMO). Elso.org. Published 2017. Accessed April 19, 2023. https://www.elso.org/ecmo-resources/elso-ecmo-guidelines.aspx

Reimold SC, Forbess LW. Pharmacologic Options for Treating Cardiovascular Disease During Pregnancy. Cardiovascular Therapeutics

Pillai AK, Bhatti Z, Bosserman AJ, Mathew MC, Vaidehi K, Kalva SP. Management of vascular complications of extra-corporeal membrane oxygenation. Cardiovasc Diagn Ther. 2018 Jun;8(3):372-377. doi:

10.21037/cdt.2018.01.11. PMID: 30057883; PMCID: PMC6039794.

CH -

Disease

Pulmonary Arterial Hypertension

Left pulmonary artery | - Left lung

Deoxygenated blood

from upper body Healthy artery Narrowed artery

To right
lung

Deoxygenated blood

from lower body Small arteries in lungs

Heart ( become narrowed or blocked

Airway with Cystic Fibrosis

Thick, sticky mucus
: blocks airway ]
Airway wall b ¢ Widened
lined with a airway,
layer of mucus i :
~ / Blood in

mucus

Bacterial
Infection

LUNG HEALTH

'01 ST VINCENT'S
@ HOSPITAL

Severely
narrowed artery

© IHH Healthcare Singapore




