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Background: The management of cardiac arrest during video assisted thoracic surgery is challenging. Checklist use

Case presentation: Cardiac arrest (asystole) occurred during anatomical pulmonary resection by minimally invasive
surgery. Conversion to thoracotomy was decided (thoracic surgeon and anesthesiologist conjointly) to check for
absence of cardiac bleeding and to start cardiac massage (4 min no-flow). After few minutes, ventricular fibrillation
occurred and persisted despite shocks. Extracorporeal life support with veno-arterial extracorporeal membrane
oxygenation allowed a return of spontaneous circulation (45 min low-flow).

Conclusions: The patient survived without central neurologic deficit due to perfect team work process using a
crisis check-list (strengthened by a comprehensive simulation program with crisis resource management).
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Background

A multicenter series showed a prevalence of 1.5% of
major intraoperative complications after video assisted
thoracic surgery (VATS) anatomical lung resections [1].
In a high-fidelity simulation study, checklist use was as-
sociated with significant improvement in the manage-
ment of operating-room crises [2]. The aim of this case
report is to describe our management of a cardiac arrest
(asystole) during VATS segmentectomy and the applica-
tion of an intraoperative crisis checklist known as “Code
Red”. Should we do an internal or external cardiac mas-
sage in case of asystole during a VATS procedure? The
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decision must be very fast and training can help in these
emergency situations.

Case presentation

A 56-year-old man had smoking history at 40 packs /
year, no other history. A suspicious pulmonary nodule
was detected in the left lower lobe. FEV1 and DLCO
values were respectively 93 and 55%. A basal segmen-
tectomy was planned for this increasingly central nodule
according to multidisciplinary meeting.

VATS segmentectomy was started according to the
World Health Organisation surgical safety checklist.
Cardiac arrest (asystole) occurred immediately after
placement of the first port (anterior axillary line, 7th
intercostal space). After communication between the
thoracic surgeon and anesthesiologist, it was decided to
apply the Code Red procedure (Fig. 1), to convert to

© The Author(s). 2020 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if

changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.


http://crossmark.crossref.org/dialog/?doi=10.1186/s13019-020-01200-4&domain=pdf
http://orcid.org/0000-0002-5619-7354
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:philippe.rinieri@chu-rouen.fr

Rinieri et al. Journal of Cardiothoracic Surgery (2020) 15:173 Page 2 of 3

Intraoperative crisis checklist / Code Red

<5min no flow
Help <60min low flow

Non technical surgical skills

O &

i a z x ?!‘ Leadership / Situational awareness / Call for help
et \d

"

CARDIAC ARREST

( )

Technical surgical skills

@ Conversion :
. Paramedics
@ Internal cardiac massage

e \s Call for help
g E(e:f;:gllatlon \s Defibrillator

Anaesthesia Team
\s Call for help
3 Shock management

. J

¢)CTS Baste JM et al. Team Training and Crisis Resource Management in Robot-Assisted Thoracic Surgery. CTSNet. 2019 https://doi.org/10.25373/ctsnet.8291459.v1
Fig. 1 Intraoperative Crisis Checklist / Code Red / Cardiac Arrest
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shocks during CPR. After 25 min of CPR without cardiac
recuperation (persistant VF), the surgical team (thoracic
surgeon and anesthesiologist) conjointly decided to con-
tact the cardiac surgeon for a veno-arterial extra corpor-
eal membrane oxygenation (VA ECMO). While the first
thoracic surgeon continued the internal cardiac massage,
we placed the patient in decubitus position and the sec-
ond thoracic surgeon surgically prepared the right fem-
oral vessels. The cardiac surgeon placed the peripheral
VA ECMO cannula after 45 min low-flow. This allowed
a return of spontaneous circulation. Operative times are
available in Fig. 2.

In post-operative, coronarography showed coronary
disease, without stenting. Then, redo for pericardial
hemostasis was done by thoracotomy during the night.
Therapeutic hypothermia (36 degrees Celsius) was done
over a period of 24 h. The patient was weaned off the
pump at Day 2 because of cardiac recovery, then extu-
bated at Day 4 without central neurologic deficit. He
was discharged from intensive care unit at Day 7. The
left ventricular ejection fraction was 45%. The patient
was discharged from hospital at Day 18. Another coro-
narography with interventricular artery stenting was
done at 2 months.

Discussion and conclusions

In prolonged cardiac arrest with failing conventional mea-
sures, rescue by extracorporeal support provides an ultim-
ate therapeutic option [4]. VA ECMO must be decided
quickly to treat prolonged cardiac arrest. In our case, we
concluded myocardial infarction after induction respon-
sible for asystole. Despite 4 min no-flow and 45 min low-
flow, the patient survived without central neurologic def-
icit, probably thanks to general anesthesia, quick internal
cardiac massage, VA ECMO and hypothermia, but mainly
due to perfect team cooperation respecting guidelines and
checklist.

An in situ intraoperative crisis simulation model for
thoracic surgical emergencies was created, implemented,
and demonstrated to be effective as a proof of concept
at identifying latent threats to patient safety and differ-
entiating the nontechnical skills of trainees and consult-
ant surgeons [5]. We have developed a comprehensive in
situ intraoperative crisis simulation program for our
thoracic surgery team. The objective of this simulation
program is to learn how to use a crisis checklist (respect
guidelines and call for help) because we believe in im-
proved operative safety and team work. Our experience
allowed us to immediately convert (instruments pre-
pared), call a second thoracic surgeon (identified by
name during preoperative checklist), prepare the defib-
rillator and improve multidisciplinary collaboration.
After a brief exchange with the anesthesiologist (situ-
ational awareness), the thoracic surgeon decided to
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convert to thoracotomy to check for absence of cardiac
bleeding (port around the heart) and to start CPR.

Our perfect team work process was strengthened by a
comprehensive simulation program focussing on human
factors and surgical crisis resource management. Our in-
traoperative crisis simulation program allowed us to apply
perfectly our Code Red for the management of cardiac ar-
rest during minimally invasive thoracic surgery.
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