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ØIntroducción y objetivos

ØMetodología

ØResultados

ØConclusiones



- Optimizar cuidados perioperatorios y mejorar resultados

- Enfoque multimodal y multidisciplinario de intervenciones sencillas y acopladas

- Basado en evidencia 

- Auditoria continua

Ø Introducción



Particularidades en Cirugía Cardíaca

ØEnfoque precedido por los protocolos de Fast Track 

Ø Limitaciones que demoraron su implementación

Fuertes preferencias individuales

Complejidad de la cirugía y atención

Menor evidencia (efecto marginal de la intervención)

Guidelines for Perioperative Care in Cardiac 

Surgery Enhanced Recovery After Surgery 

Society 

Recommendations 

JAMA Surgery, 2019 



Ø Objetivo general 

Evaluar el impacto de la implementación del Pro.Re.M en cirugía cardíaca 
del CCA.

Objetivos específicos 

a) Evaluar el cumplimiento de los protocolos 

b) Analizar los tiempos de estadía hospitalaria  

c) Evaluar la tasa de complicaciones



2020
Resultados  FNR

2022
Primeros resultados

2023
Resultados

2024
Resultados

Intraoperatorias
Postoperatoria 

Preoperatorias 
Intraoperatoiras
Postoperatoria 

Prehabilitación

50 pacientes

Kamay

Grupo Institucional Registros

Fast track



ü Metodología Implementación

1) Creación institucional del grupo Pro.Re.M 

2) Desarrollo de un programa digital propio 

3) Selección de las intervenciones y programa de implementación 

4) Prueba piloto  



ü Metodología : Implementación

Equipo institucional



Creación del equipo             Heart Team

üLideres de las especialidades

ü Identificar facilitadores

ü Identificación de un coordinador 



ü Implementación

Equipo institucional

Desarrollo de plataforma propia 

Selección de las intervenciones 

Prueba piloto



Plataforma propia: registros médicos



Seguimiento intervenciones�ƉůŝĐĂĐŝſŶ�<ĂŵĂǇͺWƌŽŐƌĂŵĂ�͞WƌŽZĞD´

/ŶĨŽƌŵĞ�:ƵůŝŽ�ϮϬϮϰ

͞�şĂ�Ϭ͟�ƐĞ�ĐŽŶƚĂďŝůŝǌĂ�ĐŽŵŽ�͞ĚşĂ�ϭ͘͟ �

Recolección de datos
�ƉůŝĐĂĐŝſŶ�<ĂŵĂǇͺWƌŽŐƌĂŵĂ�͞WƌŽZĞD´

/ŶĨŽƌŵĞ�:ƵůŝŽ�ϮϬϮϰ

͞�şĂ�Ϭ͟�ƐĞ�ĐŽŶƚĂďŝůŝǌĂ�ĐŽŵŽ�͞ĚşĂ�ϭ͘͟ �

3. Duración estancia UCI

27:04h
JUL / NOV

26:13h
MAR / MAY

27:13h
JUN / JUL



Aplicación en el movil para pacientes



ü Definición

ü Implementación

Equipo institucional

Desarrollo de plataforma propia 

Selección de las intervenciones 

Prueba piloto



Recomendaciones                                                  Selección de Intervenciones

Guidelines for Perioperative Care in Cardiac Surgery
Enhanced Recovery After Surgery Society Recommendations
Daniel T. Engelman, MD; Walid Ben Ali, MD; Judson B. Williams, MD, MHS; Louis P. Perrault, MD, PhD;
V. Seenu Reddy, MD; Rakesh C. Arora, MD, PhD; Eric E. Roselli, MD; Ali Khoynezhad, MD, PhD; Marc Gerdisch, MD;
Jerrold H. Levy, MD; Kevin Lobdell, MD; Nick Fletcher, MD, MBBS; Matthias Kirsch, MD; Gregg Nelson, MD;
Richard M. Engelman, MD; Alexander J. Gregory, MD; Edward M. Boyle, MD

E nhanced Recovery After Surgery (ERAS) is a multimodal,
transdisciplinary care improvement initiative to promote
recovery of patients undergoing surgery throughout their

entire perioperative journey.1 These programs aim to reduce com-
plications and promote an earlier return to normal activities.2,3 The
ERAS protocols have been associated with a reduction in overall com-
plications and length of stay of up to 50% compared with conven-
tional perioperative patient management in populations having non-
cardiac surgery.4-6 Evidence-based ERAS protocols have been
published across multiple surgical specialties.1 In early studies, the
ERAS approach showed promise in cardiac surgery (CS); however,
evidence-based protocols have yet to emerge.7

To address the need for evidence-based ERAS protocols, we
formed a registered nonprofit organization (ERAS Cardiac Society)
to use an evidence-driven process to develop recommendations for
pathways to optimize patient care in CS contexts through collab-
orative discovery, analysis, expert consensus, and best practices. The
ERAS Cardiac Society has a formal collaborative agreement with the
ERAS Society. This article reports the first expert-consensus re-
view of evidence-based CS ERAS practices.

Methods
We followed the 2011 Institute of Medicine Standards for Developing
Trustworthy Clinical Practice Guidelines, using a standardized algorithm
that included experts, key questions, subject champions, systematic
literature reviews, selection and appraisal of evidence quality, and de-
velopment of clear consensus recommendations.8 We minimized rep-
etition of existing guidelines and consensus statements and focused
on specific information in the framework of ERAS protocols.

As sanctioned by the ERAS Society, we began with a public or-
ganizational meeting in 2017 where broad topics of ERAS in CS were

discussed, and we solicited public comment regarding appropriate
approaches and protocols. A multidisciplinary group of 16 cardiac
surgeons, anesthesiologists, and intensivists were identified who
demonstrated expertise and experience with ERAS. The group
agreed on 22 potential interventions, divided into preoperative, in-
traoperative, and postoperative phases of recovery.

After selecting topics and assigning group leaders, literature
searches were conducted according to Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines (Figure),
and this included reviews, guideline documents, and studies that were
conducted on humans since 2000, published in English, and retriev-
able from PubMed, Excerpta Medica (Embase), Cochrane, the Agency
for Healthcare Research and Quality, and other selected databases
relevant to this consensus.9 Medical Subject Heading terms were used,
as were accompanying entry terms for the patient group, interven-
tions, and outcomes. Two independent reviewers (W.B.A. and 1 non-
author) screened the abstracts considered for topics. Prospective
randomized clinical trials, meta-analyses, and well-designed, nonran-
domized studies were given preference. When multiple publications
had sample overlap, the most recent report was selected. Controver-
sies were discussed and resolved via in-person meetings, confer-
ence calls, and discussions. A minimum of 75% agreement on class
and level was required for consensus.10 Consistent with the Institute
of Medicine guidelines, panel members with relevant conflicts of in-
terest (COI) were identified and recused from voting on associated
recommendations. The structure of the recommendations was mod-
eled after prior published ERAS guidelines.11 We used the Society of
Thoracic Surgeons/American Association for Thoracic Surgery 2017
updated document “Classification of Recommendations and Level of
Evidence,” and American College of Cardiology/American Heart As-
sociation clinical practice guidelines to grade the consensus class
(strength) of recommendation and level (quality) of evidence.10,12

(Box; eAppendix in the Supplement).

Enhanced Recovery After Surgery (ERAS) evidence-based protocols for perioperative care
can lead to improvements in clinical outcomes and cost savings. This article aims to present
consensus recommendations for the optimal perioperative management of patients
undergoing cardiac surgery. A review of meta-analyses, randomized clinical trials, large
nonrandomized studies, and reviews was conducted for each protocol element. The quality
of the evidence was graded and used to form consensus recommendations for each topic.
Development of these recommendations was endorsed by the Enhanced Recovery After
Surgery Society.
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EXPERT CONSENSUS STATEMENT

Perioperative Care in Cardiac Surgery: A
Joint Consensus Statement by the Enhanced
Recovery After Surgery (ERAS) Cardiac
Society, ERAS International Society, and The
Society of Thoracic Surgeons (STS)
Michael C. Grant, MD, MSE,1 Cheryl Crisafi, MS, RN,2 Adrian Alvarez, MD,3

Rakesh C. Arora, MD, PhD,4 Mary E. Brindle, MD, MPH,5 Subhasis Chatterjee, MD,6

Joerg Ender, MD,7 Nick Fletcher, MBBS,8,9 Alexander J. Gregory, MD,10

Serdar Gunaydin, MD, PhD,11 Marjan Jahangiri, MBBS, MS,12 Olle Ljungqvist, MD, PhD,13

Kevin W. Lobdell, MD,14 Vicki Morton, DNP,15 V. Seenu Reddy, MD, MBA,16

Rawn Salenger, MD,17 Michael Sander, MD,18 Alexander Zarbock, MD,19 and
Daniel T. Engelman, MD2

Enhanced Recovery After Surgery (ERAS) programs have been shown to lessen surgical insult, promote recovery, and

improve postoperative clinical outcomes across a number of specialty operations. A core tenet of ERAS involves the

provision of protocolized evidence-based perioperative interventions. Given both the growing enthusiasm for applying

ERAS principles to cardiac surgery and the broad scope of relevant interventions, an international, multidisciplinary

expert panel was assembled to derive a list of potential program elements, review the literature, and provide a statement

regarding clinical practice for each topic area. This article summarizes those consensus statements and their accom-

panying evidence. These results provide the foundation for best practice for the management of the adult patient un-

dergoing cardiac surgery.

(Ann Thorac Surg 2023;-:---)

ª 2023 The Authors. Published by Elsevier Inc. on behalf of The Society of Thoracic Surgeons.

This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

E nhanced Recovery After Surgery (ERAS) is a
multidisciplinary approach aimed at providing
bundled best practice interventions and thera-

pies throughout the perioperative encounter.1 A central
tenet of ERAS is the adoption of evidence-based
protocols that have been published and serially updated
across a number of surgical specialties.2-4 Registry-based
observational studies reveal that high compliance
with these protocols is shown to reduce surgical
insult, promote recovery, and prevent postoperative

complications, thereby improving the value of delivered
care.5-8

In 2019, the ERAS Cardiac Society published their
original guidance, which reviewed the literature and
provided recommendations regarding care elements for
patients undergoing cardiac surgery.9 In the interim,
new clinical data as well as recognition of additional
potential perioperative strategies have necessitated an
update. The ERAS Cardiac Society, in collaboration
with the affiliated ERAS International Society, has
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Abstract
Background Despite the emergence of Enhanced Recovery Protocols (ERPs) in cardiac surgery, there is no con-

sensus on the essential elements for data reporting for quality improvement efforts, as well as accountability and

standardization of outcome reporting across institutions. The aim of this study was to establish a consensus on
essential data elements for cardiac ERAS".

Methods A 2-round modified Delphi technique was utilized based on existing recommendations from the recently

published ERAS" cardiac surgery consensus guidelines. Round 1 included a steering committee of 10 experts who
oversaw formulation of a focused list of data elements into 3 main areas: Preoperative, intraoperative and postop-

erative. Round 2 consisted of a multidisciplinary, multinational, heterogenous group of 50 voting experts from across

the United States and Europe. All participants evaluated their level of agreement with each data element using a
5-point Likert scale with consensus threshold of 70%.

Results In round 1, 17 data elements were considered essential (consensus[ = 70%, either positive or negative)

and 6 were considered marginal (consensus\ = 70%, either positive or negative). In round 2, positive consensus
was achieved for 15/17 (88.2%) data elements in the essential category, and all six data elements (100%) in the

marginal category, indicating a high level of overall agreement.

Conclusion This initial study, which identified 21 key data elements for collection in an ERAS" cardiac program,
will aid clinicians in establishing a framework for evaluating the quality of their contemporary ERP processes and

will allow acquisition of data to help benchmark performance metrics between hospitals.

Supplementary Information The online version contains
supplementary material available at https://doi.org/10.1007/s00268-
021-05964-1.
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Opioid Use
In the study period before ERAS Cardiac implementa-

tion, the average intravenous milligrams of morphine equiv-
alents used in the first 24 postoperative hours was 29 versus
21 in the post-ERAS Cardiac period. This approximately
30% reduction was statistically significant (P < .01), as
shown in Table 3.

Clinical Outcomes
LOS after surgery was reduced 1 day, median (25th, 75th)

LOS 7 (5, 9) days pre- versus 6 (5, 8) post-ERAS Cardiac
implementation (P<.01). ICU LOS was also significantly
reduced: median (25th, 75th) LOS 43 (25, 74) hours pre-
versus 28 (23, 52) hours post-ERAS Cardiac implementa-
tion (P<.01). ICU readmission rate was 5.1% pre versus
3.6% post (P ¼ not significant), as shown in Table 3.

Table 3 displays the results of postoperative ventilator
times and reintubation rates, which were similar between
the groups. GI complications were significantly reduced
in the post-ERAS Cardiac period, with an approximately
50% reduction (6.8% pre vs 3.6% post, P<.05). Specific
GI complications across both study cohorts were composed
of prolonged postoperative ileus requiring medical therapy.

Median LOS among the patients having GI complications
was 9 days in both the pre- and post-ERAS Cardiac study
periods. Trends were similar among isolated CABG and
non-CABG cases and among patients aged less than
65 years or 65 years and older. There were no appreciable
differences when stratified by individual surgeon.
Post hoc analysis of the incidence of hyperglycemia

(blood glucose>180 mg/dL) in the first 24 postoperative
hours was no different between the groups (18% pre vs
15% post). Post hoc analysis revealed the hospital inpatient
readmission rate to be 8% pre- versus 9% post-ERAS Car-
diac implementation, which shows no difference between
the groups.

Patient and Staff Satisfaction
Figure 2 shows the results of domain scores for inpatient

staff in the annual workplace culture survey. This consisted
of anonymous responses of 38 cardiothoracic critical
care nurses representing 100% of full-time staff and
excluded participation by nurse management. Numeric im-
provements were seen across indices of patient focus, cul-
ture, and engagement in the most recent survey after
ERAS Cardiac implementation, all improving from less
than 76% positive response to greater than 83% positive

FIGURE 1. Graphic displaying the key components of the ERAS Cardiac protocol through each phase of perioperative care. CHG, Chlorhexidine gluco-

nate; ETCO2, end-tidal carbon dioxide; NPO, nil per os; PONV, postoperative nausea/vomiting.

The Journal of Thoracic and Cardiovascular Surgery c Volume 157, Number 5 1883
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Preoperatorio alejado

ü Prehabilitación: 

ejercicio,nutrición, 

expectativas

ü Optimización

Hb glicosilada > 7%

Albuminemia < 3.0 g/dL

Hemoglobina

Preoperatorio inmediato

Ayuno menor a 2-4 horas

Carga de carbohidratos

Intraoperatorio

ü Analgesia multimodal

Reducción de opiaceos

ü Glicemia menor a 160 mg/dl

ü Ajuste de antifibrinoliticos

ü Extubación en sala de 

operaciones

Postoperatorio

ü Extubación temprana (6 hs)

ü Deambulación precoz

ü Analgesia multimodal

Reducción de opiaceos

Intervenciones seleccionadas

Fast track



ü Definición

ü Implementación

Equipo institucional

Desarrollo de plataforma propia 

Selección de las intervenciones 

Prueba piloto



Prehabilitación = 0
Ejercicio + Nutrición + Expectativas

Optimización

Hemoglobina A1c

Diabetes 40%

Hemoglobina A1c >7% en 52 %

Medidas para  modificarla =  0

Evaluación nutricional 

Albuminemia 14 (28%)

Clinica = 0

Anemia/Hemoglobina 

Menor a 13 g/dl = 15 (30%)

Medidas para corregir = 4 (9%)

50 pacientes



ü Antifibrinoliticos 46 (82%)

ü Bloqueos 45 (90%)

ü ARM CEC 36 (72%)

Ø NVPO 29 (58%)

Ø Insulina 15 (30%)

Ø Sedación con midazolam 48 (96%)

Ø Uso de opiáceos 48 (96%)

Ø No protocolo de movilización precoz

50 pacientes

Intraoperatorio

Postoperatorio

• Estadía en UCI =  mediana 48 horas

üVM > 24 = 14%

ü ARM =  5 ( 3-15) horas

üEstadía total = 7.5  ( 6-11) días

üExtubación en sala de operaciones



ØIntroducción y objetivos

ØMetodología

ØResultados

ØConclusiones



Equipo lideres y  la nurse coordinadora

118 pacientes

70 (60%) interior

74% desde su domicilio

<7 días    37  (31.6%)

< 20  días 41 (35 %)

< 30 días  39 (33.3%)



Optimización

55 (46%) diabéticos        

63% Hb A1c >6
45%  HGT <160 semana previa

Hallazgo Resultado

31 (26%) IMC > 25               

23 por IMC > 30

CN= 75%

35% descenso ponderal

3 (19.4%) Hg <13 g/dl       

8 anemia 

4 se corrigió 



Reglas de mensajes de 5, 10, 15 y 25 días.

Interacciones

1.498
Indice de Relectura

X 3

Sanatorio Americano      147

Para calmar tu corazón 105 

¿Cómo será el proceso?   102

Qué llevar al hospital.       93

97 pacientes
(78%)  centros de 

salud en el interior 
del país

79 (84,1%) 
descargaron la app 

desde su móvil 
personal/familiar.



junio 24  - julio 24

marzo 24  - mayo 24

Enfermería preoperatoria

Centro Quirúrgico

Cuidados intensivos

Cuidados intermedios

Cuidados moderados

Evaluar el cumplimiento de los protocolos 
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Analizar los tiempos de estadía hospitalaria 



Fibrilación auricular

22%
JUL / NOV

25%
DEC / FEV

39%
MAR / MAY

32%
JUN / JUL

Delirium

6%
JUL / NOV

0%
DEC / FEV

0%
MAR / MAY

0%
JUN / JUL

Hiperglicemia en la UCI

22%
JUL / NOV

14%
DEC / FEV

11%
MAR / MAY

0%
JUN / JUL

Lesión Renal Aguda

2%
JUL / NOV

0%
DEC / FEV

0%
MAR / MAY

0%
JUN / JUL

Resultados
Julio 23 - Julio 24

Mortalidad O/E

1

Evaluar la tasa de complicaciones
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Impacto de la implementación del Pro.Re.M en cirugía cardíaca del CCA.



Extubación Intraoperatoria o  immediata (<1 hora)

19.4% 

ü 48 pacientes extubados en block quirurgico

ü 27 pacientes extubados en la 1er hora
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impacto de la implementación del Pro.Re.M en cirugía cardíaca del CCA.



ü Es posible, especialmente para pacientes radicados fuera de Montevideo.

Impacto especial en la población de referencia de nuestro centro

ü Permitió a los pacientes mayor interacción con el servicio especialmente pacientes radicados

fuera de Montevideo

ü Reducción significativa en los tiempos de internación de forma segura, permitiendo un

mejor uso de los recursos disponibles.

ü Tendencia a una reducción de las complicaciones que deberá confirmarse cuando

alcancemos un número adecuado para su análisis.

Conclusiones



1) Incluir todos los pacientes del Centro en el programa

2) Profundizar la preparación preoperatoria en el origen

3) Incluir encuestas de satisfacción de los pacientes.

4) Incorporación a base de datos internacionales

Perspectivas de futuro


