1' frontiers ‘ Frontiers in Cardiovascular Medicine

'.) Check for updates

OPEN ACCESS

EDITED BY
Aleksander Dokollari,
Lankenau Medical Center, United States

REVIEWED BY

Andreas J. Rieth,

Kerckhoff Clinic, Germany

Stefania Sacchi,

San Raffaele Scientific Institute (IRCCS), Italy
Kiyotake Ishikawa,

Icahn School of Medicine at Mount Sinai,
United States

*CORRESPONDENCE
Michele Di Mauro
mdimauro1973@gmail.com

'"These authors share first authorship

RECEIVED 25 September 2023
ACCEPTED 15 March 2024
PUBLISHED 04 April 2024

CITATION

Guarracini S, Di Sebastiano P, Di Mola FF,

Di Renzo R, Mazzocchetti L, Calafiore AM and
Di Mauro M (2024) Case Report: Abdominal
surgery with the support of Impella
(SURGELLA), a new frontier to be explored.
Front. Cardiovasc. Med. 11:1301538.

doi: 10.3389/fcvm.2024.1301538

COPYRIGHT

© 2024 Guarracini, Di Sebastiano, Di Mola, Di
Renzo, Mazzocchetti, Calafiore and Di Mauro.
This is an open-access article distributed
under the terms of the Creative Commons
Attribution License (CC BY). The use,
distribution or reproduction in other forums is
permitted, provided the original author(s) and
the copyright owner(s) are credited and that
the original publication in this journal is cited,
in accordance with accepted academic
practice. No use, distribution or reproduction
is permitted which does not comply with
these terms.

Frontiers in Cardiovascular Medicine

Case Report
04 April 2024
10.3389/fcvm.2024.1301538

Case Report: Abdominal surgery
with the support of Impella

(SURGELLA), a new frontier to
be explored
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A 74-year-old man with advanced heart failure was admitted to the hospital with
a diagnosis of colorectal cancer, and he underwent surgery. To maintain stable
hemodynamics, the Impella CP device was used. The patient was weaned from
the device shortly after surgery, and he had an uneventful postoperative course.
This case may pave the way for non-procrastinating surgery in patients with
poorly stable hemodynamics.
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Introduction

Colorectal cancer (CRC) is the third most common cancer in men and the second most
common in women worldwide. In Italy, it is the second most common cancer (1). Recent
studies have shown that the incidence rate of CRC in industrialized countries increases
with age, as does the prevalence of concomitant diseases, especially cardiovascular (CV)
disease. Therefore, with a longer life expectancy and an aging population, the number of
patients with CRC and cardiovascular comorbidities is expected to increase (2). In a
recent study, chronic heart failure (HF) was shown to increase the risk of 30-day
mortality by up to 4-fold in patients with CRC undergoing colon resection (3).

It is now well-established that heart failure is a determinant of postoperative mortality
and morbidity in a wide range of surgical specialties. In fact, it is included in all risk
calculators for patients undergoing non-cardiac surgery (NCS) (4).

As a result, many patients are contraindicated for colon resection because of the very
high perioperative risk, condemning them to an unfavorable evolution of CRC.

Here, we report a case that we hope will open the door to a multidisciplinary approach
for patients with advanced HF who need to undergo colon surgery for the treatment of CRC.

Abbreviations
CRC, colorectal cancer; HF, heart failure; NCS, non-cardiac surgery; ICD, implantable cardioverter
defibrillator; CCM, cardiac contraction modulation; EARS, enhanced recovery after surgery
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Case

A 74-year-old man with a history of anterior myocardial
infarction who had already undergone coronary artery bypass
surgery and several percutaneous interventions developed dilated
cardiomyopathy with a clinical presentation of advanced HF and
was admitted to our hospital with a diagnosis of CRC. The
patient already had an ICD and CCM implanted. He also had
chronic renal insufficiency (glomerular filtration rate of 35 ml/
min), diabetes treated with insulin, and peripheral vasculopathy.
On hospital admission, his blood pressure was 90 mmHg/
50 mmHg, and therefore, he could not take angiotensin
receptor-neprilysin inhibitor (ARNI), but he was on beta-
blockers, sodium-glucose co-transporter (SGLT2) inhibitors, and
mineralocorticoid receptor antagonists (MRA) at the maximum
tolerated dose. In addition, a diuretic infusion had been started
at home 1 week before hospitalization. Upon admission, the
patient underwent a cardiological examination in accordance
with the European guidelines (4). The results revealed that the
patient had a high functional limitation (METS 2) with NYHA
class IIIb. A physical examination showed mild bilateral
peripheral edema with low blood pressure (90/60 mmHg) and a
heart rate equal to 60 bpm. Echocardiography revealed that the
left ventricular ejection fraction (LVEF) was approximately 15%,
the tricuspid annular systolic plane excursion (TAPSE) was
12 mm, and the Brian natriuretic peptide (BNP) value was more
than 30,000 pg/ml despite optimal drug therapy and diuretic
infusion. The Revised Cardiac Risk Index for preoperative risk
was 5 with an expected mortality rate of 15%; the percentages of
the risk of major complications and cardiac complications
according to American College of Surgery National Surgical
Quality Improvement Program (ACS NSQUIP) were 40 and 16,
had been

hemodynamic evaluation four months before hospitalization with

respectively (4). The patient submitted to a
the following parameters: cardiac index =1.91 L/min/m?, PAPm

=42 mmHg, wedge pressure=28 mmHg, Pulmonary artery
pulsatility index (PAPi)=5.7, and right ventricular stroke work
index (RVSWI) = 1050, Adx =7 mmHg.

Given the hemodynamic instability and the development of
tachyarrhythmias exhibited by the patient at the time of
colonoscopy despite inotropic support, a multidisciplinary team
opted for Impella CP with SmartAssist (Abiomed, Danvers, MA,
USA), which is commonly used in our hospital to support
patients during complex percutaneous coronary interventions.

The patient was taking aspirin, which was discontinued
5 days before the procedure and resumed 2 days after the
surgical procedure.

First, the patient was lightly sedated to prevent his
hemodynamics from getting affected. Then, the 14Fr Impella
catheter was inserted at the level of the right common
femoral artery.

A Dicarbonate-based irrigation solution [sodium bicarbonate
8.4% 25 mEq in 1l dextrose 5% in water (D5W)] was used as an
alternative to heparin in the Impella irrigation solution to reduce
intraoperative and postoperative bleeding (5). After the Impella

began to assist, general anesthesia was induced. A left laparotomy
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hemicolectomy with colostomy was successfully performed. The
flow was set at 3.5 L/min.

Hemodynamic stabilization was maintained throughout the
surgical procedure. Intraoperative blood pressure was 90/
60 mmHg at the beginning of the operation and 100/60 mmHg
at the end of the procedure. Intraoperative blood loss was
100 ml; the operation time of colectomy was 120 min, whereas
Impella duration was 140 min; in-out volume balance was +500 ml.

The patient was provided three episodes of complete Impella
support (first, during general anesthesia induction, second, when
the patient was placed in the Trendelenburg position, and finally,
just before the end of the procedure), demonstrating the need for
Impella circulatory support. The patient was successfully weaned
from the Impella, which was removed 10 min before extubation
was done at the end of the surgical procedure; hemodynamics
were stable during the postoperative course. After the removal of
the Impella, the patient was provided inotropic support for 2
days with dopamine.

After this, he became fit for discharge, and he was discharged
home after 1 week; his postoperative course was unremarkable.
No bleeding or clotting events were recorded either during or
after the surgical procedure. After the sixth month, the patient is
alive with stable hemodynamics.

Written informed consent was obtained from the individual for
the publication of any potentially identifiable images or data
included in this article.

Discussion

From this case report, we can derive some key points that
obviously deserve to be confirmed in a large case series: (1)
patients with end-stage cardiomyopathy and HFrEF can undergo
life-saving surgical procedures, such as in cancer treatment; (2)
the use of the Impella allows the surgeon to perform operations
with hemodynamic stability without any fear of the side effects
of inotropic therapy; and (3) multidisciplinary evaluation is
essential, especially in this subset of patients.

Perioperative risk in non-cardiac surgery involves two main
factors: the risk related to the type of procedure to be performed
and the risk due to the patient’s comorbidities (4). In our
patient, both of these factors came into play: an increased
perioperative risk was indicated, and indeed the surgical
procedure was rejected by many surgeons previously.

In particular, our patient showed a very low left ventricular
systolic function despite optimal medical therapy. This is
noteworthy because the risk of adverse postoperative events
associated with HF depends on three factors: whether LV systolic
function is preserved or reduced, hemodynamic compensation,
and the presence of symptoms (6). Patients undergoing NCS are
at risk for acute decompensated HF with rapid onset or
worsening of symptoms and/or signs of HF, triggered by fluid
retention and/or comorbid conditions (7).

Of note, the risk of death increases progressively with
decreasing systolic function. It is not recommended to perform
elective NCS in patients with decompensated HF.
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Therefore, inspired by the principles of Enhanced Recovery
After Surgery (ERAS) (8), to increase the chances of recovery
after surgery, we developed a multidisciplinary strategy aimed at
improving perioperative treatment pathways to optimize their
effectiveness and ensure faster patient recovery in the immediate
postoperative period.

Among the various elements of ERAS, hemodynamic
optimization represents a cornerstone that includes the use of
fluids, vasopressors, and inotropics to ensure good pressure and
blood flow throughout the procedure.

In our patient, the only way to keep hemodynamics stable
during surgery was to use Impella CP. In the literature, it has
been shown that the Impella has already been used to support
hemodynamics in patients with abdominal aortic aneurysms
undergoing vascular surgery (9) or as a bridging device until the
implantation of a left ventricular assist device (10).

To our knowledge, this is the first case of a patient with CRC
treated surgically using Impella. For this procedure, we have
decided to coin the name SURGELLA (from Surgery and Impella).

However, further studies are certainly needed to demonstrate
the benefits of Impella in high-risk patients undergoing non-
deferrable surgery.

Other potential applications that remain to be explored could
include leaving the Impella in place as a support to ensure
adequate perfusion and hemodynamic stabilization even in the
ICU to reduce postoperative complications and allow recovery
(e.g., anastomotic leak, surgical site infection, renal insufficiency,
and so on).

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors without undue restriction.

Ethics statement

This study involving a human participant was approved by the
Ethical Committee of the Regione Abruzzo. Written informed
consent from the participants or patients’/participants’ legal
guardians/next of kin was not required for participation in this
study in accordance with national legislation and institutional

References

1. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer
statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for 36
cancers in 185 countries. CA Cancer ] Clin. (2018) 68:394-424. doi: 10.3322/caac.
21492

2. Yang R, Wolfson M, Lewis MC. Unique aspects of the elderly surgical population:
an anesthesiologist’s perspective. Geriatr Orthop Surg Rehabil. (2011) 2:56-64. doi: 10.
1177/2151458510394606

3. Basso C, Gennaro N, Dotto M, Ferroni E, Noale M, Avossa F, et al. Congestive
heart failure and comorbidity as determinants of colorectal cancer perioperative
outcomes. Updates Surg. (2022) 74:609-17. doi: 10.1007/s13304-021-01086-4

Frontiers in Cardiovascular Medicine

10.3389/fcvm.2024.1301538

requirements. Written informed consent was obtained from the
individual for the publication of any potentially identifiable
images or data included in this article.

Author contributions

SG: Conceptualization, Supervision, Writing - original draft.
PD: Supervision, Validation, Writing - review & editing. FD:
Conceptualization, Supervision, Validation, Writing - review &
editing. RD: Data curation, Investigation, Writing — review &
editing. LM: Data curation, Writing - original draft. AC:
Conceptualization, Project administration, Supervision,
Validation, Writing - original draft. MD: Conceptualization, Data
Validation,

Visualization, Writing - original draft, Writing — review & editing.

curation, Investigation, Project administration,

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article.

Stefano Guarracini received Publication Fee Grant #90341793
from Abiomed (10 January 2024). The funder was not involved
in the study design, analysis, interpretation of data, the writing of
this article or the decision to submit it for publication.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

4. Halvorsen S, Mehilli J, Cassese S, Hall TS, Abdelhamid M, Barbato E, et al. 2022
ESC guidelines on cardiovascular assessment and management of patients undergoing
non-cardiac surgery. Eur Heart J. (2022) 43:3826-924. doi: 10.1093/eurheartj/ehac270

5. Moretz J, Das S, Beavers C, Jennings D, Cox JF, DiDomenico R, et al. Bicarbonate
purge solution to support impella devices for patients with clinically suspected or
confirmed heparin-induced thrombocytopenia. ASAIO J. (2021) 67(2):116.

6. Flu WJ, van Kuijk JP, Hoeks SE, Kuiper R, Schouten O, Goei D, et al. Prognostic
implications of asymptomatic left ventricular dysfunction in patients undergoing
vascular surgery. Anesthesiology. (2010) 112(6):1316-24. doi: 10.1097/ALN.
0b013e3181da89ca

frontiersin.org


https://doi.org/10.3322/caac.21492
https://doi.org/10.3322/caac.21492
https://doi.org/10.1177/2151458510394606
https://doi.org/10.1177/2151458510394606
https://doi.org/10.1007/s13304-021-01086-4
https://doi.org/10.1093/eurheartj/ehac270
https://doi.org/10.1097/ALN.0b013e3181da89ca
https://doi.org/10.1097/ALN.0b013e3181da89ca
https://doi.org/10.3389/fcvm.2024.1301538
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/

Guarracini et al.

7. McDonagh TA, Metra M, Adamo M, Gardner RS, Baumbach A, Béhm M,
et al. 2021 ESC guidelines for the diagnosis and treatment of acute and
chronic heart failure. Eur Heart ]. (2021) 42(36):3599-726. doi: 10.1093/
eurheartj/ehab368

8. Ljungqvist O, Scott M, Fearon KC. Enhanced recovery after surgery: a review.
JAMA Surg. (2017) 152:292-8. doi: 10.1001/jamasurg.2016.4952

Frontiers in Cardiovascular Medicine

04

10.3389/fcvm.2024.1301538

9. Farhat F, Sassard T, Attof Y, Jegaden O. Abdominal aortic aneurysm surgery with
mechanical support using the Impella microaxial blood pump. Interact Cardiovasc
Thorac Surg. (2008) 7:524-5. doi: 10.1510/icvts.2007.173146

10. Montisci A, Micheletto G, Sibilio S, Donatelli F, Tespili M, Banfi C, et al. Impella
5.0 supported oncological surgery as bridge to LVAD. ESC Heart Fail. (2021) 8
(1):167-70. doi: 10.1002/ehf2.12758

frontiersin.org


https://doi.org/10.1093/eurheartj/ehab368
https://doi.org/10.1093/eurheartj/ehab368
https://doi.org/10.1001/jamasurg.2016.4952
https://doi.org/10.1510/icvts.2007.173146
https://doi.org/10.1002/ehf2.12758
https://doi.org/10.3389/fcvm.2024.1301538
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/

	Case Report: Abdominal surgery with the support of Impella (SURGELLA), a new frontier to be explored
	Introduction
	Case
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


