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(Abstract )

Intra-aortic balloon pumps may be used in hemodynamically unstable patients to reduce afterload, im-
prove coronary perfusion, and prevent myocardial damage. Peripartum cardiomyopathy is a state of he-
modynamic compromise, however, mainstays of treatment include optimization of preload and inotropic
support through medical management. Data for use of intra-aortic balloon pumps in peripartum cardio-
myopathy are limited to case reports in situations that are refractory to medical management. We present a
case of a 29-year-old primigravida with dichorionic-diamniotic twin gestation at 32 weeks 2 days gestation
and a history of lupus, who presented with threatened preterm labor and dyspnea. Chest x-ray revealed
pulmonary edema and mild cardiomegaly. Echocardiogram initially showed a normal ejection fraction with
moderate to severe eccentric mitral regurgitation and an elevated right atrial pressure of 20 mmHg. Over
the next 24 hours her ejection fraction decreased from 62% to 50.4%. A multidisciplinary team compro-
mised of Cardiology, Anesthesiology, Maternal Fetal Medicine and Intensive Care specialists recommended
delivery via Cesarean birth. Given the anticipated hemodynamic changes with delivery, the Cardiology team
recommended she receive an intra-aortic balloon prior to delivery. She underwent a scheduled intra-aortic
balloon pump placement followed by Cesarean birth under neuraxial anesthesia with mild anxiolysis. Both
procedures were uncomplicated. The intra-aortic balloon pump was removed the day of surgery and she
was managed with losartan, furosemide, and metoprolol. She was discharged on metoprolol and her ejec-

tion fraction increased to 56% by 2 months postpartum. Intra-aortic balloon pump can be considered for

additional hemodynamic support during delivery in the setting of progressive peripartum cardiomyopathy.
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LVEF: ejection fraction; IABP: intra-aortic balloon counter pulsation; PPCM: peripartum cardiomyopathy;

Abbreviation

ECMO: Extracorporeal membrane oxygenation; LVAD: Left ventricular assist device

Introduction

Peripartum Cardiomyopathy (PPCM) affects 1 in 1000 pregnancies worldwide and accounts for 25%
to 30% of maternal deaths [1]. The incidence of PPCM is increasing in the US, which may be due to increasing
prevalence of known risk factors or improved diagnostic modalities leading to enhanced ascertainment [2].
PPCM is defined as heart failure occurring one month prior to delivery or within 5 months postpartum with
no preceding source or heart disease. Echocardiography criteria to define PPCM include a left ventricular
ejection fraction (LVEF) of less than 45%, left ventricular end diastolic dimension >2.7 cm/m? or motion-
mode fractional shortening <30% [3,4]. Experts theorize that PPCM stems from a two-hit phenomenon,
in which patients with one or more predisposing genetic variants (first hit) sustain a secondary insult
from pregnancy [4]. The pregnancy related insult is traced to hormonal, biochemical and hemodynamic
adaptations. The maternal pituitary secretes prolactin, which is cleaved into vasoinhibin and mediates
direct myocardial damage. In turn, the placenta secretes soluble Fms-like tyrosine kinase-1, which inhibits
vascular endothelial growth factors that are required for vascular health [4]. The increased placental mass
in multifetal gestations may explain, in part, the increased risk for PPCM within this population [4]. In
addition to multifetal gestations, clinical risk factors for PPCM include age greater than 30, black race,

hypertensive disorders of pregnancy, and a history of PPCM [3,4,5-9].

Peripartum represents a period of significant risk for hemodynamic compromise amongst patients
with PPCM. During labor, delivery, and immediately postpartum, cardiac output is increased by 60% to
80%. Cardiac output and circulating blood volume is 15% greater in twin compared to singleton gestation,
further exacerbating hemodynamic compromise [10]. The physiologic changes of pregnancy put patients

with PPCM at risk for pulmonary edema and arrhythmia [10].

Current medical treatment for PPCM includes: diuresis to manage pulmonary edema by reducing
preload, antihypertensives to diminish afterload in hypertensive patients, inotropes to protect the
myocardium, and oxygen therapy for hypoxic patients [4,11]. Morbidity can be reduced through the use
of anticoagulation to prevent thromboembolic disease and consideration of telemetry to monitor for
malignant arrythmias [4]. If medical therapy fails to improve hemodynamic status, mechanical circulatory
support can be used. Circulatory support devices include intra-aortic balloon counter pulsation (IABP),
extracorporeal membrane oxygenation (ECMO), and left ventricular assist device (LVAD). These devices
can be utilized while the patient is recovering from heart failure, in transition to a durable device, or in

severe circumstances, a bridge to transplant [11].

The use of IABP in cardiogenic shock patients can serve to increase LVEF [12]. There is evidence for
use of [ABP in the gravid population among those with myocardial infarction, postpartum hemorrhage and

preexisting dilated cardiomyopathy, however, there are few reports of IABP use in PPCM [13-15]. To place
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an IABP, vascular access is normally gained via the femoral artery and the balloon is deployed in the thoracic
aorta. Throughout the cardiac cycle, the balloon inflates during diastole and deflates during systole, thus
providing coronary perfusion and reducing after load [16]. IABPs are not without risks, which include limb
ischemia, access site hemorrhage, severe bleeding or failure of the device. Another consideration is the
need for femoral access for [ABP placement may affect the patient’s ability for hip flexion during vaginal
birth. Thus, we report a case of a patient with PPCM and a twin gestation who underwent Cesarean birth
with successful preoperative IABP placement and post operative IABP removal. This case will demonstrate

the use of IABP in properly selected obstetric patients.
Case Report

A 29-year-old primigravida with a dichorionic-diamniotic twin pregnancy presented with preterm
contractionsat32 weeks 2 days gestation. Shereceived two doses of oral nifedipine for tocolysis and antenatal
steroids at presentation. Contractions initially worsened, then arrested at 0.5 cm cervical dilation on the day
of admission. She had a history of systemic lupus erythematosus, managed with hydroxychloroquine and
no prior cardiac history. On admission day 2, the patient complained of progressive dyspnea. Her oxygen
saturation decreased to 94% onroom air, and sherequired 5 liters of oxygen. Evaluation revealed no evidence
of an infectious etiology. A chest x-ray showed moderate to severe pulmonary edema and cardiomegaly
(Figure 1) and an EKG illustrated sinus tachycardia. Initially, an echocardiogram demonstrated moderate
to severe eccentric mitral regurgitation, a right atrial pressure of 20 mmHg and a LVEF of 62% (Figure 2).
There was no evidence of mitral valve prolapse and the biventricular sizes were preserved. Fetal status
remained reassuring. Rheumatologic evaluation suggested that lupus flare or Libman-Sacks endocarditis
were low on the differential diagnosis. Progressive symptoms triggered a repeat echocardiogram 24 hours
after the initial exam and revealed severe mitral regurgitation with a LVEF of 50.4% (Figure 2). Pro-NT-BNP
levels had risen from 39 pg/mL to 3013 pg/mL. At this time, a presumptive diagnosis of PPCM was made
and she was started on furosemide.

A multidisciplinary team arranged for the patient’s transfer to the Intensive Cardiovascular Care
Unit. Due to the patient’s cardiopulmonary compromise, delivery by Cesarean was planned at 33 weeks
and 1 day in an operating room adjacent to the cardiovascular unit rather than on the maternal ward. Due to
PPCM with severe mitral regurgitation and anticipated hemodynamic shifts during delivery, a prophylactic
intra-aortic balloon pump (IABP) was placed prior to Cesarean birth to optimize afterload reduction and to

improve forward flow. During the Cesarean birth, an ECMO circuit was available if required.

Prior to the IABP and Cesarean birth, anxiolysis was provided with low dose midazolam and
dexmedetomidine. High flow humidified oxygen was up-titrated to 50 liters per minute via nasal cannula
to manage dyspnea and allow supine positioning without intubation for the procedure. An arterial line
and pulmonary artery catheter were placed, followed by a combined spinal/epidural with slow titration of
local anesthetic to prevent rapid sympathectomy. Once anesthesia was adequate, the IABP was placed via a
sheath in the patient’s femoral artery. An uncomplicated Cesarean birth was performed, and both neonates

had normal Apgar scores and birth weights of 1.76 kg. The patient’s mean arterial pressure was maintained
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throughout the procedure (Figure 3).

Following ongoing stability in the CCU for several hours after delivery, the IABP was weaned and
subsequently removed. The patient remained in CCU for 24 hours for observation and diuresis, and she
was transferred to the postpartum unit. On postpartum day 1, she developed pre-eclampsia without severe
features and remained mostly normotensive. She developed pulmonary edema, which was attributed to
PPCM. An echocardiogram was repeated following IABP removal showed improved mitral regurgitation and
cardiomyopathy with a LVEF of 56% (Figure 2). In the postpartum period, she was managed with losartan,
furosemide, and metoprolol. She was discharged on post-operative day 5 on metoprolol succinate 50 mg
daily, which she remained on for 1 year. Her cardiac function returned to normal by 2 months postpartum
(Figure 2). She underwent genetic evaluation, which was inconclusive for inherited disease due to a variant

of unknown significance.
Discussion

In this case, prophylactic IABP allowed for successful delivery of twins in a patient who presented
with progressive dyspnea, and acute severe mitral regurgitation, concerning for rapidly progressive PPCM.
The case illustrates how effective management by a multidisciplinary team in a tertiary medical center
expedited diagnosis and optimization of treatment for a critically decompensating patient. IABP supported
myocardial perfusion and forward flow during the delivery and allowed for prompt postpartum recovery
of her left ventricular function. Our case is unique given the severity of our patient’s cardiovascular
dysfunction with rapid recovery postpartum, including a return to an ejection fraction of 56% within 2

months.

A case report by Samalavicius et al. describes preemptive use of an IABP before Cesarean birth.
Their patient had a LVEF of 25% prior to IABP. At the time of postpartum discharge, her echocardiogram
continued to demonstrate left ventricular dilation and a decreased LVEF of 34%. She remained in heart

failure and ultimately required a transplant [17].
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Figure 3: Intraprocedural graph: IABP placed at 9:05 am while in hybrid OR. Fetal deceleration at 1:1 augmentation,
repositioned balloon and neonatal status improved. 10:12 am moved patient to operating room for Cesarean. Delivery of
baby A at 11:13 and baby Bat 11:17 am.

-

Both our case and Salamavicius’s case report show similar patient presentations, use of a
multidisciplinary team, and utilization of an IABP during a Cesarean birth. However, our case is distinct
in that our patient’s cardiac dysfunction was not as severe. Furthermore, it is impossible to discern our
patient’s trajectory without an IABP, but it is plausible that early intervention of an IABP and delivery

decreased further myocardial damage, minimizing her need of a transplant.

One of the largest case series of IABP utilization in severe PPCM includes 6 cases from a single
center, over a 10-year period [18]. Gevaert et al. describe three cases with IABP placement during Cesarean
birth and three with placement postpartum. Of those with placement prior to delivery, patients presented
between 35-38 weeks gestation. One patient was weaned off of IABP and remained in heart failure which
was medically managed, one received an LVAD as a bridge to transplantation and one developed refractory
cardiogenic shock and required ECMO, followed by LVAD and transplantation. This case series illustrates
the high risk for maternal and neonatal complications among this cohort including: stillbirth, bleeding
at the anastomosis of the aortic ECMO cannula, rupture and hematoma of the descending aorta with
LVAD implantation, spontaneous rectus hematoma on supratherapeutic anticoagulation and occlusion of

the right femoral artery [18]. This case series does not state other characteristics to compare our case
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report to, except the timeline and follow up of patients. With the early use of IABP in our case, our patient
experienced a relatively benign course. The IABP ameliorated the physiologic demands of delivery on her
cardiovascular system and was weaned postpartum without complications. The cases described and our
case highlight why research is needed to understand the factors affecting recovery time and progression of

PPCM in the postpartum period.

Patients with PPCM may not respond to medical management or have time for optimization and
titration prior to delivery. In such patients, the prophylactic placement of IABP can serve as a bridge to
overcome the anticipated hemodynamic insults of the peripartum period. Our case presents evidence
for IABP placement during Cesarean birth to prevent the need for ECMO or a LVAD. In our patient, this
resulted in full recovery by 2 months postpartum. Anticipating the projected path of a patient’s course may
be important to understanding who may benefit from IABP. Future studies are needed to further elucidate
the risks and benefits of prophylactic IABP placement in PPCM prior to Cesarean birth. Methods must
be employed to risk stratify patients and characterize what phenotypes of cardiogenic shock would most
benefit from the intervention to lessen maternal cardiac morbidity and mortality. Based on our experience,
delivery in a tertiary hospital where a multidisciplinary team can evaluate and create an individualized

delivery plan for patients is of utmost importance.

Acknowledgements: We want to thank the patient for allowing us to share her story. We would also like
to thank Dr. Justin Thompson for managing the care of the patient and the Maternal Heart Team at Stanford
School of Medicine.

References

1. Farrell A, Kuller |, Goldstein S, Dotters-Katz S. Peripartum Cardiomyopathy. Obstetrical & Gynecological Survey. 2021; 76: 485-
492.

2. Kolte D, Khera S, Aronow WS, et al. Temporal trends in incidence and outcomes of peripartum cardiomyopathy in the United
States: a nationwide population-based study. ] Am Heart Assoc. 2014; 3: e001056.

3. Arany Z, Elkayam U. Peripartum Cardiomyopathy. Circulation. 2016; 133: 1397-1409.

4. Cunningham E Byrne ], Nelson D. Peripartum Cardiomyopathy. Obstetrics & Gynecology. 2019; 133(1): 167-179.

5. Hafkesbring E, Hull E. «Toxic» postpartal heart disease. New Orleans Med SurgJ. 1937; 89: 550.

6. Demakis JG, Rahimtoola SH, Sutton GC, et al. Natural course of peripartum cardiomyopathy. Circulation. 1971; 44: 1053.

7. Elkayam U, Akhter MW, Singh H, et al. Pregnancy-associated cardiomyopathy: clinical characteristics and a comparison
between early and late presentation. Circulation. 2005; 111: 2050.

8. Veille ]C. Peripartum cardiomyopathies: a review. Am ] Obstet Gynecol. 1984; 148: 805.

9. Bello N, Rendon IS, Arany Z. The relationship between pre-eclampsia and peripartum cardiomyopathy: a systematic review
and meta-analysis. ] Am Coll Cardiol. 2013; 62: 1715.

10. Sanghavi M, Rutherford ]. Cardiovascular Physiology of Pregnancy. Circulation. 2014; 130: 1003-1008.

11. Zagelbaum N, Bhinder ], Gupta C, Frishman W, Aronow W. Peripartum Cardiomyopathy Incidence, Risk Factors, Diagnostic
Criteria, Pathophysiology, and Treatment Options. Cardiology in Review. 2020; 28(3): 148-155.

Page 6



Vol 8: Issue 15: 1907

12. R. Lorusso, S. Gelsomino, R. Carella, et al. Impact of prophylactic intra-aortic balloon counter-pulsation on postoperative
outcome in high-risk cardiac surgery patients: a multicentre, propensity-score analysis. Eur ] Cardiothorac Surg, 38 (2010), pp.
585-591.

13. N. Brogly, E. Guasch, L. Puertas, E. Alsina, T. Lopez, F. Gilsanz. Acute early postpartum cardiac failure associated with dilated
cardiomyopathy: successful treatment with intra-aortic balloon counter-pulsation and levosimendan. Ann Fr Anesth Reanim.
2010; 29: 807-810.

14. Ginwalla M, Pillai D, Gandhi S. Use of intra-aortic balloon counter-pulsation during emergent cesarean section in a pregnant
patient with myocardial infarction. ] Invasive Cardiol. 2010; 22: 104-6.

15. Mayr A ,Ledener W, Morti M, etal. Successful treatment of severe myocardial failure after postpartum haemorrhage with the
use of an intra-aortic balloon pump. Intensive Care Med. 1999; 25: 223-5.

16. Brown MA, Sheikh FH, Ahmed S, Najjar SS, Molina EJ. Intra-Aortic Balloon Pump as a Bridge to Durable Left Ventricular Assist
Device. ] Am Heart Assoc. 2021; 10(15): e019376. doi: 10.1161/JAHA.120.019376. Epub 2021 Jul 26. PMID: 34308683; PMCID:
PM(C8475697

17. Samalavicius, R.S., L. Puodziukaite, I. Radaviciute, I. Norkiene, K. Urbonas, I. Misiuriene, V. Janusauskas, A. Zorinas, K. Rucins-
kas, and P. Serpytis. Prophylactic Use of an Intra-Aortic Balloon Pump in a High-Risk Patient with Peripartum Cardiomyopathy
Requiring cesarean Delivery. International Journal of Obstetric Anesthesia. 2018; 33: 67-71.

18. Gevaert, Sofie, Yves Van Belleghem, StefaanBouchez, Ingrid Herck, Filip De Somer, Yasmina De Block, Fiona Tromp, Els Van-
decasteele, Floor Martens, and Michel De Pauw. “Acute and Critically Ill Peripartum Cardiomyopathy and ‘bridge to’ Therapeutic
Options: A Single Center Experience with Intra-Aortic Balloon Pump, Extra Corporeal Membrane Oxygenation and Continuous-
Flow Left Ventricular Assist Devices. Critical Care. 2011; 15(2): 1-7.

/Manuscript Information: Received: August 11, 2022; Accepted: September 15, 2022; Published: September 20, 2022 )

Authors Information: Elisa Padron, BSA'™; Anne R. Waldrop, MD? Kathleen Minor, MD?; Abha Khandelwal, MD?; Jess Ansari,
MD*; Deidre ]. Lyell, MD®; Katherine Bianco, MD?

!Stanford University School of Medicine, USA.

2Department of Maternal Fetal Medicine and Obstetrics, Department of Obstetrics and Gynecology, Stanford University School of
Medicine, Stanford, CA, USA.

$Department of Cardiovascular Medicine, Stanford University School of Medicine, USA.

“Department of Anesthesiology, Stanford University School of Medicine, USA.

SDepartment of Maternal Fetal Medicine, Perioperative and Pain Medicine, Stanford University School of Medicine, USA.

Citation: Padron E, Waldrop AR, Minor K, Khandelwal A, Ansari ], Lyell D, Bianco K. Peripartum cardiomyopathy with severe
mitral regurgitation: A novel application of an intra-aortic balloon pump as a bridge to recovery. Open ] Clin Med Case Rep.
2022;1907.

Copy right statement: Content published in the journal follows Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0). © Padron E (2022)

About the Journal: Open Journal of Clinical and Medical Case Reports is an international, open access, peer reviewed Journal
focusing exclusively on case reports covering all areas of clinical & medical sciences.

Visit the journal website at www.jclinmedcasereports.com

For reprints and other information, contact info@jclinmedcasereports.com

Page 7



