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CONSENSUS

SAC 2012 Consensus Statement on Cardiovascular Recovery

INTRODUCTION

In Argentina, different from other countries, Cardio-
vascular Recovery is a Cardiology subspecialty. Due to 
the complexity of the pathologies involved, it requires 
knowledge on several specialties as intensive care, 
anesthesiology, neurology, hematology and infectol-
ogy. For this reason, the Area of Consensuses of the 
Argentine Society of Cardiology decided to develop a 
Guideline, with the participation of experts who eval-
uated the available bibliography, in order to establish 
evidence-based recommendations. 

The recommendation class for each Consensus 
topic is expressed according to the following classifica-
tion: 
•	 Class I: conditions for which there is evidence  
 and/or general agreement that the procedure or  
 treatment is beneficial, useful and effective.
•	 Class II: conditions for which there is conflictive  
 evidence and/or opinion disagreements regarding  
 the usefulness/efficacy of the procedure or treat- 
 ment.
- Class IIa: the weight of evidence/opinion favors  
 usefulness/efficacy.
- Class IIb: the usefulness/efficacy is less well es- 
 tablished by evidence/opinion.
•	 Class III: conditions for which there is evidence  
 and/or general agreement that the procedure or  
 treatment is not useful/effective and in some cases  
 may be harmful.
- Level of evidence A: solid evidence, arising from  
 randomized clinical studies or meta-analyses.
- Level of evidence B: evidence derived from a  
 single, randomized clinical study or large non-ran- 
 domized studies.
- Level of evidence C: consensus or expert opin- 
 ion and/or small studies, retrospective studies, reg- 
 istries.
 The Consensus preparation was developed in stag-
es as described in the figure:
 The committees were coordinated by the following 
professionals:

General coordinator: Dr. Hernán Cohen AraziMTSAC

Secretaries: Dr. Jorge G. AllinMTSAC and Dr. Silvina 
Waldman

Working committee I: Preoperative evaluation
Coordinators: Dr. Pablo Heredia, Dr. Pablo Czerniuk

Working committee II: Immediate postoperative 
period
Coordinators: Dr. Sebastián Nani, Dr. Jorge AllinMTSAC

Working committee III: Postoperative complica-
tions
Coordinators: Dr. Mariano BenzadónMTSAC, Dr. Silvina 
Waldman

Working committee IV: Perioperative ischemia and 
hemodynamic disorders
Coordinators: Dr. Claudio PensaMTSAC, Dr. Jorge Bilbao

Working committee V: Remote postoperative period
Coordinators: Dr. Ricardo IglesiasMTSAC, Dr. Nicolás Ca-
turla

The Reviewer Committee was composed of the follow-
ing professionals:
Dr. Pablo Heredia
Dr. Ricardo IglesiasMTSAC

Dr. Claudio PensaMTSAC

Dr. Juan KraussMTSAC

Dr. Hernán Cohen AraziMTSAC

Dr. Jorge Bilbao
The following is a summary of the Consensus 

recommendations that may be seen in full edition in 
www.sac.org.ar.
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PREOPERATIVE EVALUATION

Dr. pAblo cZerniuk

INTRODUCTION

Adequate preoperative patient evaluation is a fundamental step to improve the procedure prognosis. The as-
sessed strategies are summarized in the following recommendations:

CT: Computed tomography. DM: Diabetes mellitus. APTT: Activated partial thromboplastin time. HIV: Human immunodeficiency virus. VDRL: Ve-
nereal Disease Research Laboratory. CA: Coronary angiography. LV: Left ventricular. CABG: Coronary artery bypass graft surgery. PHT: Pulmonary 
hypertension. IABP: Intra-aortic balloon pump. COPD: Chronic obstructive pulmonary disease.

Preoperative studies

- thorax ct scan in aortic dissection, aortic aneurysms, ascending aorta evaluation in case of  

  suspected dilation and in patients with pulmonary disease.

- echo-Doppler of the neck vessels in patients > 60 years or > 55 years in case of Dm.

- thorax ct scan in intracardiac masses and pericardial disease.

- Aortogram in case ct cannot be performed to evaluate the aorta.

- intraoperative transesophageal echocardiography in patients with severe ventricular impairment,  

  emergency/urgency surgery with myocardial ischemia and valve repair.

- urine culture in patients with history of urinary infections and in patients who will undergo valve  

  procedures. 

- prostate study in men with history of prostate disease or > 60 years. 

- Dental study in patients who will undergo valve procedures.

- lab tests in all patients, including platelet count, prothrombin time, Quick test, Aptt.

- chest X-ray in all patients.

- HiV, hepatitis b and c, chagas and VDrl serological tests in all patients.

- cA in men > 45 years (> 40 years with 2 or more risk factors) and women > 55 years.

- multislice ct scan to assess coronary anatomy may replace cA in young patients with adequate  

  heart rate and no calcifications undergoing valve procedures.

- preoperative swan-ganz catheter in patients with severe lV function impairment, double valve  

  surgery, combined surgery (cAbg + valve surgery in patients with severe ventricular dysfunction,  

  severe pHt).

- pulmonary function tests in patients with history of pulmonary disease.

- lower-limb echo-Doppler in patients with severe peripheral vascular disease, especially in cases of  

  programmed iAbp implantation.

- Acid-base assessment in patients with copD undergoing thoracic surgery.

- preoperative nutritional status assessment.

- cA in case of unmodified treatment strategy.

Class Level of evidence

i

i

i

iia

iia

iib

iii

A

b

c

b

c

c

c

ATB: Antibiotic. IABP: Intra-aortic balloon pump. AMI: Acute myocardial infarction. LMCA: Left main coronary artery. IVC: Interventricular commu-
nication. AF: Atrial fibrillation. ASA: Acetylsalicylic acid (aspirin).

Strategies to prevent complications

- smoking cessation.

- preoperative bath, preferably with chlorhexidine

- Atb prophylaxis according to center (cefazolin, cephalotin).

- preoperative iAbp in critical coronary disease (lmcA) and/or severe ventricular dysfunction,  

  cardiogenic shock or Ami mechanical complications (iVc, heart failure) and in high risk patients to  

  preserve hemodynamic stability during off-pump surgery.

- Amiodarone treatment (10 mg/kg/day, starting 6 days before surgery and over 6 days after  

  surgery for AF prophylaxis.

- nasal mupirocin twice daily, 3 to 5 days before surgery.

- AsA discontinuation in unstable patients.

Class Level of evidence

i

i

iia

iia

iii

A

b

A

c

A
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CARE DURING THE IMMEDIATE POSTOPERATIVE PERIOD

Dr. pAblo HereDiA
Dr. mAriAno benZADÓnmtsAc

DrA.yAninA ArZAni

The immediate postoperative period after cardiac surgery is essential to define patient outcome. It requires a 
series of studies and differentiation of “expected” from pathological changes.

IV: Intravenous. ECG: Electrocardiogram. TEE: Transesophageal echocardiography

Strategies in the immediate postoperative period

- Assess arterial oxygen saturation with continuous measurement.

- control blood glucose level on admission to the intensive care unit, every hour in case of  

  continuous insulin infusion, every 2 hours when hyperglycemia is compensated with continuous  

  insulin infusion and every 4 hours when corrections with bolus of insulin are administered.

- ensure adequate analgesia and comfort.

- control serum magnesium in the presence of arrhythmias or difficult to correct hypokalemia.  

  (When necessary: restore 2 g magnesium sulfate diluted in 100 ml dextrose or saline, always  

  administered as slow iV infusion).

- insulin correction when blood glucose level is > 180 mg/dl to maintain values between 140 and  

  180 mg/dl (5 iu of iV crystalline insulin per each 100 mg/dl exceeding 200 mg/dl blood glucose).

- control serum potassium levels and electrolyte balance every 4 to 6 hours during the first  

  postoperative day: (Hyperkalemia corrections: 15 to 30 meq diluted in 100 ml dextrose in one  

  hour).

- correct metabolic acidosis when pH is < 7.30 or if bicarbonate is < 15 meq/l. (the correction is  

  calculated according to the following equation: excess base (eb): kg × 0.3 = meq of bicarbonate  

  infusion. Half of the calculated bicarbonate will be infused at a fast rate and the rest at a slower  

  infusion rate).

- control hematocrit every 6 hours during the first day and while there is blood output through the  

  drainage tubes. 

- control postoperative blood calcium levels and correct in case of severe hypocalcemia or  

  associated with arterial hypotension [preferably 1 g calcium chloride (or eventually calcium  

  gluconate) by slow iV infusion or drip diluted in 100 ml dextrose or saline].

- take 12-lead ecg, V3r, V4r and dorsal leads on admission to the intensive care unit and in case  

  of arrhythmias, unexplained arterial hypotension or ischemic st-t changes.

- thorax X-ray on admission to the intensive care unit and in case of hypoxemia or unexplained  

  hemodynamic changes.

- early food intake and mobilization.

- maintain serum potassium levels above 4 meq/l.

- tee in case of hypotension of difficult management and uncertain etiology.

- initiate centripetal and centrifugal rewarming maneuvers on admission to the intensive care unit.

- initiate continuous iV insulin administration at initial dose of 0.1 ui/kg/h with blood glucose above  

  300 mg/dl, after 1 or 2 insulin boluses.

- maintain a central venous access catheter for drug infusion.

- correct metabolic acidosis with bicarbonate when base excess is greater than -8.

- restore magnesium by infusion in case of high degree heart blockade.

Class Level of evidence

i

i

i

iia

iia

iib

iii

A

b

c

b

c

b

A
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VT: Tidal volume. FiO2: Fraction of inspired oxygen. SaO2: Oxygen saturation in arterial blood. RF: Respiratory frequency. PEEP: Positive end-expi-
ratory pressure. PAFI: partial pressure of arterial oxygen / fraction of inspired oxygen relationship. pCO2: Partial pressure of carbon dioxide. ARDS: 
Acute respiratory distress syndrome.

Strategies to prevent complications

- minimize sedation and favor analgesia.

- extubate when the drainage tube output is < 50 ml/h in the first 3 hours.

- in case extubation is delayed, sedation should continue with propofol and/or midazolam,  

  associated with fentanyl (50 to 200 µg/h) o remifentanyl.

- mechanical ventilation parameters on admission to intensive care: tV from 8 to 10 ml/kg, Fio
2
  

  allowing sao
2
 = 88-95%, rF = 10 to 12/min and peep: 5 cm H2o.

- normal body temperature should be ensured before extubation.

- Adequate gasometry for extubation: pAFi > 150 with Fio2 ≤ 0.5, pco
2
 < 50 and pH between  

  7.30 and 7.50.

- tracheostomy: when the patient remains intubated after 15-20 days.

- if the patient is not extubated on admission to the intensive care unit, extubate immediately when  

  clinical, hemodynamic, gasometric and mechanical parameters are adequate, the consciousness  

  state is optimal, there is no presence of abundant secretions and/or there is an adequate cough  

  management.

- if the patient remains intubated, volume-controlled or pressure-regulated respiratory assistance  

  is recommended if pulmonary distensibility and the generated pressure are normal, and pressure- 

  regulated assistance is recommended if pulmonary distensibility is reduced.

- tolerance to t-tube tests during 30 minutes will be used to extubate.

- in cases of pulmonary injury or ArDs: adjust peep according to the ArDs network peep/Fio
2
  

  chart or titer peep according to measurement of pulmonary distensibility.

- early extubation if clinical, hemodynamic, gasometric and mechanical parameters are not  

  adequate, the consciousness state is not optimal, there is presence of abundant secretions and/or  

  there is no adequate cough management.

Class Level of evidence

i

i

iia

iia

iii

A

b

A

b

c

MECHANICAL RESPIRATORY ASSISTANCE

Author: Dr. FernAnDo VillAreJo
Adaptation: Dr. Jorge bilbAo

In patients undergoing cardiovascular surgery, intubation and mechanical respiratory assistance (MRA) are, in 
general, programmed and performed in the operating room by anesthesiologists trained in the best safety and 
aseptic conditions for the patient. Currently, early extubation is recommended, even before leaving the operat-
ing room. Maintenance of postoperative MRA is due to complications.

ANALGESIA

Dr. sebAstiÁn nAni
Dr. FernAnDo guArDiAnimtsAc

Adequate analgesia prevents severe complications as arrhythmias, barotrauma and prolonged intubation. 
Different strategies are used. 
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NSAID: Non-steroidal anti-inflammatory drugs. ASA: Acetyl salicylic acid (aspirin). RMA: Respiratory mechanical assistance. CABG: Coronary artery 
bypass graft surgery.

ASA: Acetylsalicylic acid (aspirin). CABG: Coronary artery bypass graft surgery. GP: Glycoprotein.

Recommendation

Antithrombotic therapy

- ensure adequate analgesia during the whole postoperative period.

- remifentanyl or epidural analgesia with bupivacain, fentanyl, or morphine with clonidine in  

  patients extubated when leaving the operating room.

- nsAiD (naproxen, ketorolac, ibuprofen or paracetamol) in mild pain.

- compound analgesics combining paracetamol or AsA with opioids in moderate pain.

- in ventilated patients: morphine as bolus or continuous infusion (0.02 mg/kg/h in patients < 65  

  years and 0.01 mg/kg/h in patients > 65 years), fentanyl 1 µg/kg/h or remifentanyl 

  0.05 mg/kg/min.

- morphine 1 g in bolus, 0.3 mg/h infusion for intense pain in an extubated patient.

- use hypnosedatives in patients without adequate analgesia with pain or psychomotor excitement  

  during mrA.

 Diclofenac in patients with coronary disease undergoing cAbg.

- resume AsA within 6 hours after cAbg (when bleeding through the drainage tubes decreases)  

  and maintain for an undefined period.

- Discontinue anticoagulants in programmed surgeries: acenocoumarol 3 days before and warfarin  

  5 days before surgery.

- subcutaneous low molecular weight heparin therapy as bridge to surgery in patients   

  discontinuing oral anticoagulation.

- Aspirin: 100-325 mg prior to surgery in all coronary patients.

- Clopidogrel and ticagrelor: discontinue at least 5 days before programmed procedures.

- clopidogrel and ticagrelor should be discontinued at least 24 hours before surgery in patients  

  referred for emergency procedures.

- Prasugrel: should be discontinued at least 7 days in programmed procedures.

- Abciximab: should be discontinued at least 12 hours before surgery and the rest of GP IIb/IIIa  

  inhibitors should be discontinued at least 4 hours before surgery.

- Assess family history of coagulation disorders and/or bleeding in previous surgeries.

- Clopidogrel is an alternative in allergic or AsA-intolerant patients.

Class

Class

Level of evidence

Level of evidence

i

i

iia

iii

i

i

i

iia

A

b

b

b

A

b

c

b

MANAGEMENT OF BLEEDING IN CARDIAC SURGERY

Dr. mArcelo cAsey

Surgical hemorrhage is defined as loss of 20% blood volume. There are different strategies to avoid excessive 
bleeding and specific treatments in case of hemorrhage after cardiac surgery.

In case of excessive intraoperative or postoperative bleeding, the first step is to identify local or systemic 
bleeding and surgical or hemostatic bleeding origin. Quantitatively, “surgical” bleedings are defined as:
- Blood loss greater than 500 ml in the first hour, or 
- Greater than 400 ml in the second hour, or
- Greater than 300 ml in the third hour, or
- Greater than 200 ml in the fourth hour, or
- Greater than 100 ml since the fifth hour, or

sAc 2012 consensus stAtement on cArDioVAsculAr recoVery
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- Bleeding that does not stop despite transfusional and non-transfusional treatment, or
- Sudden massive bleeding.
- Red, bright blood (with “arterial” aspect) through the drainage tube.

 Qualitatively, bleedings should be considered as “surgical” in:
-  Patients with overt hemodynamic instability despite plasma volume expansion.
-  Patients with clinical, hemodynamic and/or echocardiographic signs of cardiac tamponade.

 There are normal laboratory values and hemostatic values:
- Platelet count: normal value: 150.000-350.000/mm3. Hemostatic value: 50.000/mm3.
-  Coagulation factor levels: normal value: 70%. Hemostatic value: 30%.
-  Fibrinogen: normal value: 200-400 mg/dL. Hemostatic value: 100 mg/dL.

IV: Intravenous.

Treatment of bleeding

- lysine analogues: useful in intraoperative and postoperative procedures using extracorporeal  

  circulation. tranexamic acid: total dose: 3-10 g (loading dose in anesthesia induction: 2-7 g,  

  maintenance dose during surgery: 20-250 mg/h). Aminocaproic acid: loading dose in anesthesia  

  induction:1-15 g; maintenance dose during surgery: 1 to 2 g/h.

- Deplasmatized red blood cell transfusion when the hematocrit is 22-24% in young asymptomatic  

  patients and when it is < 28% in elderly or coronary patients, or in case of major acute blood loss  

  greater than 1500 ml or > 30% blood volume or in hemodynamic decompensation.

- Platelet transfusion: in case of bleeding with less than 50,000 platelet count or associated with  

  clopidogrel or ticagrelor during the last 5 days prior to surgery or prasugrel 7 days before surgery.

- there should be an algorithm of transfusion and blood preservation (recovery) to avoid  

  unnecessary transfusions.

- Platelet transfusion: in case bleeding secondary to platelet dysfunction or bleeding  

  associated with preoperative treatment with abxicimab is suspected.

- Fresh frozen plasma or prothrombin complex concentrates: to restore coagulation factors and  

  normalize prothrombin time.

- cryoprecipitates: to specifically restore factor Viii trying to achieve a level not less than 30% 

  (1 u/10 kg of body weight to restore fibrinogen levels).

- postpone surgery until hemostasia is restored in patients receiving fibrinolytic therapy. 

- Calcium chloride: 0.5 to 1 g iV in case of hypocalcemia or repeated red blood cell transfusions.

- Aminocaproic acid or factor Viia: only in case of excessive bleeding with prior risk/benefit  

  assessment.

- consider off-pump procedures whenever possible.

- Desmopressin: for bleeding prophylaxis when there is evidence of von Willebrand disease.

Class Level of evidence

i

i

i

iia

iia

iii

A

b

c

b

c

A

DISCHARGE CRITERIA FROM CARDIAC INTENSIVE CARE UNIT

Dr. mAriAno giorgimtsAc

Dr. roDrigo oVeJero

The decision to transfer a postoperative cardiovascular surgery patient from the Cardiac Intensive Care Unit 
(CICU) to a less critical area has a subjective component associated with the experience of the medical team 
and the healthcare center, and another objective, defined by parameters indicating the “stability” and hence, 
the “safety” of this conduct.
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PaO2: Partial oxygen pressure in arterial blood. FiO2: Fraction of inspired oxygen. SaO2: Oxygen saturation in arterial blood. PaCO2: Partial pressure 
of carbon dioxide in arterial blood.

Recommendation

- transfer to a general ward: alert and collaborative patient, with no intravenous inotropic or  

  vasoactive drug requirements, without arrhythmias or with already controlled arrhythmias,  

  without drainage tube or drain exhibiting < 50 ml/h in the last 2 hours, with hourly diuresis > 0.5  

  ml/kg/h, extubated and without ventilatory insufficiency defined by the following parameters:  

  pao
2
 > 80 mm Hg, paco

2
 < 50 mm Hg, and sao

2
 > 90% with Fio

2
 ≤ 0.50.

- transfer to general ward: patients with postoperative neurologic event with clinical stability  

  defined by imaging studies and neurology/neurointerventional specialist.

- transfer to general ward: patients without major surgical complications (pneumothorax, pleural  

  effusion, infection associated with the vascular or urinary catheter or surgical wound involvement)  

  or with resolved complications, clinically stable and with established appropriate treatment.

- transfer to telemetry ward: patient with supraventricular arrhythmia without hemodynamic  

  decompensation, in arrhythmia reversion plan, with intravenous antiarrhythmic treatment, or  

  non-reversible supraventricular arrhythmia without hemodynamic decompensation, with  

  frequency control treatment.

- transfer to the intermediate care unit in patients requiring intravenous insulin infusion.

- transfer to general ward: clinically stable patients with resolving pneumothorax, with chest  

  drainage tube. 

- transfer to hospital room: clinically stable patients with resolving pneumothorax, with chest  

  drainage tube.

- transfer to hospital room: ischemic or transient ischemic attack and/or acute stroke (ischemic or  

  hemorrhagic) or seizures.

Class Level of evidence

i

i

iia

iii

b

c

c

A

SYSTEMIC INFLAMMATORY RESPONSE SYNDROME

Dra.silVinA WAlDmAn
Dr. HernÁn coHen ArAZimtsAc

The Society of Critical Care Medicine and the American College of Chest Physicians define systemic inflamma-
tory response syndrome (SIRS) as the presence of two or more of the following factors:
- Temperature > 38 ºC or < 36 ºC.
- Heart rate > 90 bpm.
- Respiratory frequency > 20/min with hypocapnia (PaCO2 < 32 mm Hg).
- Changes in leucocyte count (leucocytes > 12.000/mm3 or < 4.000/mm3 or > 10% immature forms).

However, in cardiovascular surgery, almost all the patients fulfill these criteria. To improve the specificity of 
this diagnosis some authors postulate including vasopressor drugs as an additional requirement (intravenous 
noradrenaline infusion at doses > 0.5 µg/kg/min).

Prophylaxis
Some strategies to avoid SIRS may in turn lead from 8% to 12% vasoplegic shock, which is associated with high 
risk of death.

ECC: Extracorporeal circulation.

Prophylaxis recommendation

- minimize surgical times, especially with ecc.

- use membrane oxygenators.

- preoperative corticoid treatment.

- surgery in deep hypothermic circulatory arrest.

Class Level of evidence

iia

iib

iii

b

b

b

sAc 2012 consensus stAtement on cArDioVAsculAr recoVery
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Treatment
The aim of treatment is to restore adequate levels of tissue perfusion.

POSTOPERATIVE RESPIRATORY COMPLICATIONS

Dr. rAFAel porcilemtsAc

Up to 70% of patients present with some degree of respiratory deficit during the postoperative period of car-
diovascular surgery. However, less than 10% require mechanical ventilatory assistance for more than 48 hours.

The most frequent complications are:
Atelectases: their incidence is 80%, involving mostly the inferior lobes.
Pleural effusions: with an incidence of 70%, they occur mostly in the left pleura in patients with mammary 

artery bridge and only in 10% of cases if effusion is bilateral.
Infections: are associated with nearly 24% mortality and are considered a predisposing factor of mediastinitis.

CVP: Central venous pressure. PCP: Pulmonary capillary pressure.

MRA: Mechanical respiratory assistance. TV: Tidal volume. PEEP: Positive end-expiratory pressure. ARDS: Adult respiratory distress syndrome. BP: 
Blood pressure. PHT: Pulmonary hypertension. CI: Cardiac index. Ht: Hematocrit. FiO2: Fraction of inspired oxygen.

Recommendation

Recommendation

- optimize loads with plasma volume expanders and/or vasodilators.

- epinephrine treatment in patients who remain in shock after 500 ml crystalloids or 250 ml  

  colloids.

- Add vasopressin in patients with refractory vasoplegic shock to high vasopressor doses (doses:  

  0.01-0.04 iu/min during 24 hours).

- methylene blue: 1.5-3 mg/kg in 20-60 min, or continuous infusion.

- in patients with pulmonary hypertension or severe functional impairment, hemodynamic  

  monitoring with pulmonary artery catheter is suggested when high doses of vasopressors or  

  methylene blue are administered.

- counterregulate with nitroglycerin, dopamine (< 3 g/kg/min), dobutamine (2-4 g/kg/min) or  

  milrinone (0.25 g/kg/min) to improve splanchnic perfusion.

- plasma volume expansion preferably with colloids.

- plasma volume expansion with blood derivatives.

- Vasopressor treatment without optimizing loads. (cVp/pcp).

- mrA in pressure control mode ensuring tV of 8 ml/kg.

- peep ≥ 5 cm H2o.

- in ArDs associated with pHt: nitric oxide treatment (inhalatory administration at doses of 5 to 40  

  ppm), especially if it leads to right ventricular dysfunction.

- early nutritional support

- optimize oxygen transport improving all its components (bp, ci, Ht).

- pressure catheter in the pulmonary artery when ArDs is refractory to initial treatment.

subacute respiratory insufficiency requires permanent kinetic respiratory assistance.

- perform tracheostomy after 15 to 20 days mrA.

- in ArDs, peep should be adjusted according to the ArDs network peep/Fio2 chart or titer  

  according to pulmonary distensibilty.

- in subacute respiratory insufficiency, set peep 2 cm H2o above the lower inflection point of the  

  pressure-volume curve, with tV not greater than 8 ml/kg and stable plateau pressure for zero  

  flow, with airway peak pressure less than 35 cm H2o.

- extracorporeal membrane oxygenation (ecmo) as a last resource in refractory ArDs.

- ArDs treatment with antiendotoxins (HA-1A), prostaglandins (pge1 and pgi2), antioxidants,  

  corticosteroids and anti-prostaglandin agents (ibuprofen).

Class

Class

Level of evidence

Level of evidence

i

i

iia

iib

iii

i

i

iia

iia

iii

A

b

b

b

b

b

c

A

b

b



409

CARDIAC ARRHYTHMIAS

Dr. ADriÁn lescAnomtsAc

Dr. gAstÓn gÓmeZ
Dr. gAbriel Dionisio

Arrhythmias vary from conditions which have low clinical impact (isolated atrial extrasystoles) to processes af-
fecting patient morbidity and/or mortality (atrial fibrillation, atrial flutter, ventricular tachycardias).

The greatest incidence of atrial fibrillation (AF) is present in the second postoperative day, and the highest 
risk period extends from the first to the fifth day.

LVSF: Left ventricular systolic function.

Recommendation for atrial fibrillation prophylaxis

- preoperative betablockers, except when contraindicated. 

- betablockers within the first 24 postoperative hours, except when contraindicated. 

- maintain adequate analgesia and sedation.

- preoperative prophylaxis with amiodarone in patients at high risk of developing AF and/or with 

contraindications to betablockers.

- postoperative amiodarone in patients at high risk of developing AF and/or with betablocker 

contraindications.

- maintain potassium and magnesium levels within normal values. 

- postoperative biatrial pacing.

- postoperative sotalol in patients with normal lVsF.

- statins.

- postoperative single atrial pacing.

- preoperative sotalol.

- calcium blockers in patients presenting tachycardia, with normal lVsF and contraindications to 

betablockers.

- corticoids in patients with elevated inflammatory response.

- Digoxin.

Class Level of evidence

i

iia

iia

iib

iib

iii

A

A

b

A

b

b

sAc 2012 consensus stAtement on cArDioVAsculAr recoVery
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AV: Atrioventricular. AF: Atrial fibrillation. IV: Intravenous. UFH: Unfractionated heparin. APTT: Activated partial thromboplastin time. INR: Interna-
tional normalized ratio. TEE: Transesophageal echocardiography.

Recommendation for atrial fibrillation treatment

- Heart rate control with AV nodal blocking drugs in case AF does not produce ischemia or  

  hemodynamic decompensation, especially when there are potentially triggering and modifiable  

  causes.

- reversal to sinus rhythm with iV amiodarone

- initiate anticoagulation after 48-hour persistent AF (initiate with uFH using 1.5-2 times Appt  

  reference value, followed by oral anticoagulation (inr 2-3) for 3 to 4 weeks).

- After 48-hour AF persistence or recurrence, 3 weeks of effective anticoagulation are required  

  prior to electrical or pharmacological cardioversion.

- tee is an alternative to anticoagulation after 48 hours of AF.

- patients presenting thrombi should be treated with oral anticoagulation (inr 2-3) for at least 3 to  

  4 weeks and a new tee should be performed to ensure thrombi removal. Anticoagulation should  

  be continued for 3-4 weeks after sinus rhythm has been reestablished.

- electrical cardioversion for high response AF or AF associated with myocardial ischemia or  

  hemodynamic decompensation. 

- Assess decompensating factors associated with AF triggering.

- restore sinus rhythm when AF persists beyond 24 hours despite treatment with AV nodal  

  blocking drugs and potential causes triggering recurrence have been corrected. 

- in AF persisting for more than 48 hours requiring urgent electrical cardioversion due  

  to hemodynamic instability, heparin will be administered simultaneously (except when  

  contraindicated) as iV load followed by continuous infusion, to attain 1.5 to 2 times Aptt  

  reference value. 

- it is reasonable to restore sinus rhythm through pharmacological or electrical cardioversion,  

  independently of hemodynamic involvement, once secondary causes within the first 48 hours  

  have been ruled out.

- treatment with antiarrhythmic agents to maintain sinus rhythm in patients with recurrent AF. 

- Atrial flutter should be treated in the same way as AF.

Class Level of evidence

i

i

iia

b

c

b

IV: Intravenous. ECG: Electrocardiogram. PSVT: Paroxysmal supraventricular tachycardia. WPW: Wolff-Parkinson-White. AV: Atrioventricular.

Recommendations for paroxysmal supraventricular tachycardias

Recommendation

- electrical cardioversion when it generates hemodynamic involvement.

- Adenosine: 6 mg quick iV bolus through central catheter, with option of a repeat dose of 12 mg  

  2 minutes later. 

- perform ecg with epicardial leads to certify diagnosis.

- rapid atrial pacing for reversion of psVt.

- Diltiazem: 0.25 mg/kg in 2 minutes followed by 0.35 mg 15 minutes later.

- Digitalis (0.5 mg every 5 minutes up to 15 mg) in nodal reentrant psVt to control heart rate (rule  

  out WpW).

- betablockers in nodal reentrant psVt to control heart rate.

- Vagal stimulation inhibiting AV conduction and carotid sinus massage should be applied with  

  caution.

- Verapamil: 5 mg in 2-minute iV infusion.

Class Level of evidence

i

i

i

iia

iia

A

b

c

b

c

Ventricular tachycardia and ventricular fibrillation
They have an incidence of 1-3% in patients undergoing cardiovascular surgery, with 20-30% mortality rate. 
Both ischemia/infarction as reperfusion of ischemic areas may trigger arrhythmias.



411

IV: Intravenoous. LVSF: Left ventricular systolic function. VT: Ventricular tachycardia. CA: Coronary angiography.

Recommendation for ventricular tachycardia

- electrical cardioversion when it generates hemodynamic involvement.

- in torsade de pointes initiate ventricular pacing at 90-100 bpm or isoproterenol at 1-4 μg/min.

- it may be treated with iV lidocaine, amiodarone or betablockers when it is present in patients  

  with normal lVsF.

- Amiodarone 150 mg in 15 minutes followed by 1 mg/min (60 mg/h) during 6 hours, and then 0.5  

  mg/min (30 mg/h) for 18 hours.

- torsade de pointes requires treatment with potassium chloride (except when associated with  

  hyperkalemia) and magnesium choride. 

- it may be treated with ventricular pacing to inhibit reentry. 

- in case of polymorphic Vt, ischemia/infarction should be ruled out immediately and assess the  

  need of emergency cA.

- betablockers.

Class Level of evidence

i

i

i

iia

A

b

c

b

NEUROLOGICAL COMPLICATIONS IN CARDIAC SURGERY

Dr. AleJAnDro HlAVnikA
Dr. FernAnDA DÍAZ

Cardiac surgery is associated with risk of numerous neurological events, from cognitive impairment to stroke, 
which are associated with decreased quality of life and increased morbidity and mortality.

ECC: Extracorporeal circulation. CT: Computed tomography. MRI: Magnetic resonance imaging. CABG: Coronary artery bypass graft surgery. MAP: 
Mean arterial pressure. Hb: Hemoglobin

Recommendation

- before surgery, evaluate preoperative and intraoperative factors associated with stroke risk.

- use membrane oxygenator and filters < 40 mcm during ecc.

- perform brain ct scans or mri in the presence of suggestive symptoms of stroke if there are no  

  contraindications.

- mri can be performed post-cAbg after removal of epicardial leads.

- perform epiaortic echo during surgery in patients with history of aortic atherosclerosis.

- Avoid body temperature > 37 ° c

- in patients at risk of ischemic stroke prioritize surgery without ecc.

- use the alpha stat method to maintain pH during cardiopulmonary bypass.

- maintain blood glucose level between 140 and 180 mg/dl during surgery. 

- prioritize a simple technique with single aortic clamping.

- maintain mAp > 70 mm Hg during ecc.

- control with transcranial Doppler ultrasound during surgery in high risk patients.

- maintain blood glucose level < 140 mg/dl during surgery.

- maintain Hb > 9 mg/dl.

- intravenous thrombolysis in ischemic stroke within 3 months after surgery. 

- treatment with neuroprotective agents.

- mri in prosthetic valves with ferromagnetic material. 

- mri in the presence of epicardial pacing with preserved conduction.

- Filters to reduce microemboli. 

Class Level of evidence

i

i

iia

iia

iia

iii

iii

A

b

A

b

c

A

c
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POSTOPERATIVE RENAL FAILURE IN CARDIAC SURGERY

Dr. silVinA WAlDmAn
Dr. HernÁn coHen ArAZimtsAc

Definition / diagnostic criteria
The best definition for postoperative renal failure after cardiovascular surgery is the one using the AKIN crite-
ria (Acute Kidney Injury Network): 
- Sudden decrease (within 48 hours) of renal function with absolute increase of serum creatinine > 0.3 mg/dL  
 or more than 150% of preoperative values; or 
-  Reduction in urine output < 0.5 ml/kg/h for more than 6 hours.
 It is subdivided into three stages: 
1. Serum creatinine increase > 0.3 mg/dL or 150% increase of baseline values; or urine output < 0.5 ml/kg/h  
 in 6 hours. 
2. Creatinine increase of 200 to 300% baseline value; or urine output < 0.5 ml/kg/h in 12 hours. 
3. Creatinine increase > 300% of preoperative values, or absolute creatinine > 4 mg/dL; or urine output < 0.3  
 ml/kg/h in 24 hours or anuria in 12 hours.

Creatinine clearance (normal values: 120 ± 25 ml/min in males and 95 ± 20 ml/min in females) is calculated 
with the Cockroft-Gault formula, based on patient age, body weight and serum creatinine. However, its use in 
the postoperative period has limited usefulness. Serum creatinine is the main biomarker to evaluate the clini-
cal outcome of patients with renal failure; however, it is not sensitive enough to determine renal function in 
acute renal failure (ARF) because it only rises above the high normal range when glomerular filtration rate has 
decreased more than 50%. 

In cardiac surgery it is important to assess the preoperative individual risk of each patient for the develop-
ment of postoperative ARF considering age, ejection fraction, prior renal function impairment, urgent surgery, 
use of contrast within the previous 24 hours, diabetes mellitus, hypertension, treatment with intra-aortic bal-
loon pump, peripheral vascular disease, whether it is a reoperation and clamping and cardiopulmonary bypass 
times.

Neutrophil gelatinase-associated lipocalin (N-GAL) is one of the most studied biomarkers as ARF predictor. 
However, its low availability limits its application. 

Similarly, the determination of cystatin C preoperative values and their derived equations have prognostic 
value for the development of postoperative renal failure; however, there is no consensus for its use.

MAP: Mean arterial pressure.

RRT: Renal replacement therapy. LVEF: Left ventricular ejection fraction.

Recommendations for acute renal failure prophylaxis

Recommendations for acute renal failure prophylaxis

- ensure an appropriate renal perfusion level with intravascular volume and mAp adjustment. 

- statin therapy in patients with moderate or high risk.

- systematic treatment with low dose dopamine (3 g/kg/min), mannitol or furosemide. 

- systematic treatment with n-acetylcysteine.

- start rrt according to hemodynamic or metabolic parameters, regardless of the diuretic rate. 

- in hemodynamically unstable patients, continuous rrt is suggested, when available.

- in hemodynamically stable patients intermittent hemodialysis will be employed.

- there are no specific drugs for treatment.

- nesiritide may be indicated in individual cases with lVeF impairment. 

- Dopamine treatment with doses ≤ 3 gammas/kg/min..

- treatment with theophylline.

- treatment with calcium channel blockers.

Class

Class

Level of evidence

Level of evidence

i

iia

iib

iii

i

i

iia

iia

iii

A

A

b

b

A

c

b

c

b



413

PREVENTION, DIAGNOSIS AND TREATMENT OF INFECTIONS IN CARDIAC SURGERY

Dr. FrAncisco nAcinoVicH
Dr. pAblo FernÁnDeZ oses

IV: Intravenous.

Recommendations for infection prophylaxis

- chlorhexidine baths or with another antiseptic before surgery.

- Avoid shaving, or otherwise perform it immediately before surgery, with type “zero” machines. 

- Antibiotic prophylaxis at anesthesia induction, before surgery, usually with iV administration of  

  first-generation cephalosporins.

- in patients allergic to cephalosporins, iV vancomycin, 2 hours before surgery (infused in 60  

  minutes).

- keep antibiotics only for 24-48 hours postoperatively, regardless of central venous catheter or  

  drainage persistence.

- Hand washing and use of gloves for surgery.

- use of sterile surgical drapes.

- use of facial mask and surgical gown by the operating-room staff.

- bacterial decolonization with nasal mupirocin 3-5 days before surgery.

- skin preparation before sternotomy with 2% chlorhexidine alcohol solution.

- Add a dose of intraoperative antibiotic if surgery lasts more than 4 hours.

- early extubation.

- Avoid unnecessary hemoderivative transfusions. 

- start early, preferably enteral, feeding.

- Antimicrobial treatment only after sampling for the respective cultures (wound, blood cultures). 

- use chlorhexidine gluconate 0.12% oral rinse 3-5 days before the procedure. 

- minimize preoperative hospital stay.

- in patients receiving vancomycin prophylaxis, add a second antibiotic against gram-negative bacilli. 

- early removal of central catheters and other devices.

- maintain perioperative blood glucose < 180 mg/dl.

- VAc (vacuum-assisted closure) to accelerate sternum healing in severe mediastinitis treatment. 

- Add another drug to antibiotic prophylaxis if there are documented resistant germs to first choice  

  antibiotics at the institution. 

Class Level of evidence

i

i

i

iia

iia

A

b

c

A

c

POSTOPERATIVE ISCHEMIC SYNDROMES

Dr. cHristiAn cArolimtsAc

Dr. clAuDio pensAmtsAc

Myocardial infarction associated with coronary artery bypass graft surgery is defined by increased myocardial 
markers with troponin 10 times higher than the 99th percentile upper reference limit during the first 48 hours 
of the postoperative period, associated with one or more of the following findings: new pathological Q wave in 
the electrocardiogram (ECG), new complete left bundle branch block (LBBB), angiographically documented 
new bridge or native coronary artery occlusion or evidence of new loss of viable myocardium in an imaging 
study.
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Recommendations

- order ck-mb or troponin t or i markers in all patients in the first 72 hours of postoperative  

  cardiovascular surgery. 

- 12-lead ecg, V3r, V4r and posterior leads (V7, 8 and 9) within the first 10 minutes of patient  

  admission in the cardiac intensive care unit. 

- 12-lead ecg every 6-8 hours during the first 72 hours and then daily until discharge.

- in all patients with suspected myocardial infarction presenting st-segment alterations, start  

  intravenous nitroglycerin. in case it fails to normalize in the next 15 minutes or there is evidence  

  of hemodynamic involvement, the need to implement a reperfusion strategy will be evaluated.

- echocardiogram to evaluate motility disorders when there is doubt in the diagnosis of infarction.  

  in case of inadequate acoustic window, a transesophageal study is advised.

- in the presence of perioperative ischemia with hemodynamic decompensation, initiation of  

  hemodynamic support therapy with inotropic drugs and eventually circulatory support with intra- 

  aortic balloon pump counterpulsation is recommended, without delaying reperfusion therapy. 

- A coronary angiography is indicated to evaluate the culprit vessel, the condition of myocardial  

  bridges and the pathophysiological mechanism of the ischemic event.

- the presence of persistent st-segment elevation will require mechanical reperfusion strategy;  

  angioplasty or cardiac reoperation, in case it involves an extensive myocardial territory or generate  

  hemodynamic involvement. the decision should be taken by clinical cardiology and cardiovascular  

  surgery consensus. 

- Angioplasty is superior to reoperation in postoperative myocardial infarction.

- the initial goal is to reestablish patency of the native artery. 

- reoperation is only indicated in cases of specific surgical defects with simple resolution when  

  angioplasty is not possible due to an extensive territory or hemodynamic decompensation.

- the standard goal of maximum time to reperfusion will be equal or less than 60 minutes from the  

  onset of st-segment alterations.

- in patients with vein graft occlusion by fresh thrombus, reoperation is preferable to angioplasty  

  in the following cases: native artery not suitable for angioplasty or occlusion of several important  

  bridges.

- in perioperative ischemia without hemodynamic decompensation, circulatory support with intra- 

  aortic balloon pump counterpulsation is recommended, without delaying the reperfusion strategy.

- the presence of persistent st-segment elevation requires angioplasty reperfusion strategy in case  

  of a non-extensive myocardial territory or without hemodynamic involvement.

- new coronary artery bypass graft surgery in the presence of perioperative myocardial infarction  

  without assessment from a new coronary angiography. 

-local intracoronary/intrabridge or systemic thrombolytic therapy and use of iib / iiia inhibitors as  

  reperfusion strategy.

- Wait for serological marker results to indicate a reperfusion strategy in patients with st-segment  

  elevation and suspected ischemic event.

- treatment with intravenous nitroglycerin in patients with systolic blood pressure below 90 mm Hg  

  or suspected right ventricular infarction.

- reoperation in high-risk patients who present with persistent st-segment elevation in a non- 

  extensive myocardial territory or without hemodynamic involvement.

Class Level of evidence

i

i

i

iib

iib

iii

iii

A

b

c

b

c

b

c
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LOW CARDIAC OUTPUT SYNDROME

Dr. pAblo comignAnimtsAc

Dr. Julio giorginimtsAc

Low cardiac output syndrome (LCOS) is defined by the presence of arterial hypotension (SAP < 90 mm Hg last-
ing more than 30 minutes), cardiac index (CI) less than 2.2 L/min/m2 and pulmonary capillary pressure (PCP) 
higher than 15 mm Hg and/or increased systemic vascular resistance greater than 1.200 dynes/sec-5. Blood lab 
tests show arteriovenous O2 difference greater than 5.5 ml/dl, lactic acidosis and venous oxygen saturation 
(SvO2) below 60%.

Treatment
The purpose is to ensure adequate tissue perfusion, so it is essential to optimize perfusion pressure. The strat-
egy may include: 

Recommendations for the diagnosis of low cardiac output syndrome

- 12-lead ecg + dorsal and right leads.

- transesophageal echocardiography.

- chest x-ray.

- lab tests: serum electrolytes, internal environment, lactate, glucose, hematocrit, blood gases.

- swan-ganz catheter.

Class Level of evidence

i

i

iia

b

c

c

ECV: Electrical cardioversion. LCOS: Low cardiac output syndrome. AF: Atrial fibrillation. VT: Ventricular tachycardia. MRA: Mechanical respiratory 
assistance. IABP: Intra-aortic balloon pump. SNP: Sodium nitroprusside. HT: Hypertension. RV: Right ventricular. NTG: Nitroglycerin. 

Recommendations for the treatment of low cardiac output syndrome

- ecV in lcos associated with AF with rapid ventricular response or Vt.

- mrA in lcos refractory to inotropic drugs.

- iAbp in lcos refractory to inotropic drugs.

- snp in lcos with Ht and aortic dissection.

- optimize preload with controlled volume expansions.

- temporary pacemaker in lcos with bradyarrhythmia.

in rV dysfunction

- Treatment with milrinone, dobutamine and isoproterenol.

- treatment with inotropic drugs (dopamine, dobutamine, epinephrine, milrinone, levosimendan,  

  noradrenaline).

- ntg in lcos with Ht.

- snp in lcos with Ht or high peripheral resistance and normal blood pressure.

- Ventricular assistance in lcos refractory to mrA and iAbp.

- metaraminol.

- inotropic drugs to treat bradycardia.

- calcium channel blockers.

Class Level of evidence

i

i

i

iia

iia

iii

A

b

c

A

b

A
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POSTSURGICAL RIGHT VENTRICULAR FAILURE

Dr. FlAVio sAlVAggio

Severe acute right ventricular (RV) failure after cardiac surgery occurs in about 0.1% of patients after cardio-
vascular surgery, in 2-3% of patients undergoing cardiac transplantation and in 20-30 % of patients who receive 
a left ventricular assist device. 

Right ventricular failure is associated with high in-hospital mortality; however, it has decreased significantly 
since the eighties due to better myocardial protection (antegrade and retrograde cardioplegia), less hypother-
mia and improved surgical techniques. 

Nevertheless, it remains a major cause of postoperative low cardiac output, especially when there is pulmo-
nary hypertension.

Treatment of right ventricular dysfunction may require drugs or mechanical assistance.

Recommendations for the diagnosis of right ventricular dysfunction 

- Hemodynamic monitoring: to identify the hemodynamic pattern of right ventricular failure and  

  monitor the effect of drugs on pulmonary pressure and cardiac output.

- two-dimensional and Doppler echocardiography for right ventricular function, tricuspid  

  insufficiency and pulmonary pressure assessment.

- transesophageal echocardiography in case of poor transthoracic window.

Class Level of evidence

i

iia

iib

c

c

c

PHT: Pulmonary hypertension. PEEP: Positive end-expiratory pressure. CVP: Central venous pressure. CO: Cardiac output. RV: Right ventricular. SAP: 
Systolic arterial pressure. NTG: Nitroglycerin. SNP: Sodium nitroprusside. IV: Intravenous

Recommendations for the treatment of right ventricular dysfunction

- nitric oxide (20-40 ppm) when associated with severe pHt.

- Adjust ventilation for optimal oxygenation, avoid hyperinflation, and use low peep (5 cm H2o). 

in pHt: use high o2 concentrations, moderate tidal volumes, hypocapnia and peep (5-10 cm H2o). 

- correct hypothermia, hypoxemia, hypercapnia and acidosis. optimize preload: observe response  

  with 200 ml of colloids or 600 ml of crystalloids. (objective: increase cVp by 2 mm Hg and  

  improve co. ideal cVp = 10 mm Hg.). 

- Dobutamine or milrinone in patients with signs of rV failure and sAp over 100 mm Hg.

- noradrenaline in patients with signs of right ventricular failure and hypotension.

- treatment of tachyarrhythmias:

      supraventricular: 

Amiodarone: 5-6 mg/kg loading dose; maintenance: 10 mg/kg.

      Ventricular: 

           lidocaine: 1-2 mg/kg loading dose; maintenance 2-4 mg/min.

           Amiodarone: 5-10 mg/kg.

- treatment of bradyarrhythmias: AV pacing. 

- reduce rV afterload with: 

          ntg: 0.1-10 μg /kg/min.

          snp: 0.1- 10 μg /kg/min.

- inotropes: milrinone in patients with rV failure, sAp higher than 100 mm Hg and prior use of  

  beta-blockers. 

- noradrenaline or phenylephrine in patients with rV failure who develop hypotension with  

  inodilator agents (dobutamine, milrinone or levosimendan). 

- in severe rV dysfunction with severe pHt:

         iV prostacyclins: (0.03 a 0.2 μg/kg/min).

         iloprost nebulization.

- levosimendan in patients with rV failure secondary to lV failure. 

- Dopamine or epinephrine in patients with rV failure, hypotension, and bradycardia.

- Dobutamine, milrinone or levosimendan in patients with sAp < 100 mm Hg.

Class Level of evidence

i

i

i

iia

iib

iii

A

b

c

A

b

A
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POSTSURGICAL RIGHT VENTRICULAR FAILURE

Dr. ricArDo leVinmtsAc

Use of circulatory assistance as “support” consists in the replacement or maintenance of partial or total, left, 
right or biventricular ventricular function. The intra-aortic balloon pump (IABP) is the most common form of 
assistance used in cardiac surgery.

The need for complex circulatory support in postoperative cardiac surgery is 1% and is associated with high 
mortality. It may be indicated as bridge to myocardial recovery, seeking circulatory support for a limited period 
of time until functional recovery or development of irreversible complications (neurological, respiratory, renal, 
etc.), or it may be a therapeutic option as bridge to decision. 

Intra-aortic balloon pump recommendations

- preoperative in unstable patients with ischemia refractory to medical treatment.

- preoperative in stable but high risk patients.

- intraoperative with difficult ecc recovery.

- postoperative in lcos or myocardial ischemia unresponsive to vasodilators. 

- preoperative in stable patients who do not meet with high-risk characteristics. 

- moderate to severe aortic valve failure, aortic dissection.

- Active bleeding diathesis.

Class Level of evidence

i

i

iii

b

c

b

IABP: Intra-aortic balloon pump. ECMO: Extracorporeal membrane oxygenation.

ECC: Extracorporeal circulation. LCOS: Low cardiac output syndrome.

Ventricular assistance recommendations

- centrifugal pump as left, right or biventricular support in case of potentially reversible  

  ventricular failure in potentially recoverable patients, under maximum inotropic support and  

  iAbp at institutions with availability and personnel (medical and paramedical) experienced in its  

  management.

- postoperative ecmo in case of potentially reversible postoperative ventricular and respiratory  

  failure in recoverable patients, under maximum inotropic support and iAbp at institutions with  

  availability and personnel experienced in its management.

- complex circulatory assistance in patients with uncertain possibilities of recovery or noble  

  organ failure not clearly secondary to heart failure at institutions with availability and personnel  

  experienced in circulatory assistance.

- circulatory assistance in elderly patients or with parenchymal failure with uncertain possibilities of  

  recovery. 

- circulatory assistance in patients with no chance of myocardial function recovery or at institutions  

  without experience in its management.

Class Level of evidence

i

iia

iib

iii

c

c

b

b

INDICATIONS FOR PERMANENT PACEMAKER IN POSTOPERATIVE CARDIAC SURGERY

Dr. mAuricio AbellomtsAc

Dr. JuliÁn olmeDo

The incidence of atrioventricular (AV) block in coronary artery bypass graft surgery (CABG) is from 6% to 19% 
and up to 23% in valve surgeries. This percentage rises considerably with a preexisting conduction disorder.
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AV: Atrioventricular.

Permanent pacemaker recommendations

- third-degree or advanced second-degree AV block without expected recovery or persisting more  

  than 7 days in children and patients with congenital heart disease surgeries.

- third-degree or advanced second-degree AV block at any anatomic level without expected  

  postoperative recovery.

- symptomatic bradyarrhythmias caused by sinus node dysfunction or AV block 3 weeks after heart  

  transplantation.

- symptomatic or inappropriate sinus bradycardia without expected spontaneous resolution in heart  

  transplantation.

- chronotropic incompetence seriously affecting quality of life in the late postoperative period of  

  heart transplantation.

- new onset of persistent bundle branch block after aortic valve replacement.

- Asymptomatic sinus bradycardia after biventricular repair of congenital heart disease when resting  

  heart rate is below 40 bpm or in the presence of pauses lasting more than 3 seconds.

- transient postoperative third-degree AV block with residual bifascicular block in children and  

  patients with congenital heart disease.

- prolonged or recurrent bradycardia limiting rehabilitation or discharge after the postoperative  

  course of heart transplantation.

- syncope after heart transplantation, even in the absence of documented bradyarrhythmias and  

  symptomatic bradyarrhythmias between the first and third week of transplantation.

- transient asymptomatic AV block in the postoperative period of congenital heart disease surgical  

  repair with recovery of normal AV conduction in 7 days.

- Asymptomatic bifascicular block with or without first-degree AV block after reconstructive surgery  

  of congenital heart disease in the absence of transient complete AV block.

- Asymptomatic bradyarrhythmias and well tolerated chronotropic incompetence, and  

  bradyarrhythmias during the first week of heart transplantation.

Class Level of evidence

i

i

iia

iib

iib

iii

iii

b

c

c

b

c

b

c

Variables Class

2

1

1

2

1

1

1

preoperative electrocardiogram: 

    complete right bundle branch block. 

    complete left bundle branch block. 

    pr > 200 ms. 

multivalvular surgery:

    including tricuspid valve.

    not including tricuspid valve.

others:

    Age ≥ 70 years.

    previous valve surgery.

Maximal score: 7 points. Low risk: 0 to 1. Moderate risk: 2 to 3. High 
risk: 4 or more.

Preoperative risk score



419

CARDIOVASCULAR REHABILITATION

Dr. roberto peiDromtsAc

Dr. enriQue gonZÁleZ nAyA

The main objectives of cardiac rehabilitation are the reintegration of the patient to an active lifestyle and the 
prevention of bridge reocclusion and progression of cardiovascular disease.

VO2: oxygen consumption

Discharge Recommendations

- initiate early mobilization during hospitalization, standing and walking with and without  

  assistance in the room and the corridor between 3-5 times per day, as tolerated, up to the  

  moment of discharge.

- perform aerobic exercise 3-5 times per day with increasing intensity and according to physical  

  capacity and sternotomy evolution after discharge.

- High risk patients should enter a cardiac rehabilitation plan at least during the first three months  

  of initiating physical activity.

- sexual activity may be resumed with regular partners and more passive positions if there is sternal  

  stability and physical daily life activities develop without symptoms of pain or dyspnea. 

- exercises for patients with a history of coronary artery bypass graft surgery do not differ from  

  those programmed for patients without previous surgery.

- exercise programming can take place according to the results of a submaximal or maximal stress  

  test depending on patient condition.

- During the exercises of the cardiac rehabilitation program, presence of symptoms, heart rate  

  (self-monitoring, sensors or monitors, as required) and blood pressure will be monitored. in  

  diabetic patients blood glucose level assessment is necessary. 

- High risk patients (functional capacity < 7 met, residual ischemia or malignant ventricular  

  arrhythmias during stress testing or ventricular dysfunction on echocardiography) should be  

  monitored and supervised more closely. 

- subsequent sports practice can be evaluated according to sports history, personal tastes, and  

  sport and patient personality characteristics. 

- exercise intensity to start programmed exercise plans must be between 50% and 80% of  

  maximum Vo2 at stress test 

- in patients with low physical fitness, level limits are set at 3-4 of the “1-10” borg scale or at 11- 

  13 of the “6-20” borg scale, corresponding to mild and “fairly heavy” efforts .

- the time allotted to these exercises should be 20 to 60 minutes.

- Work tasks involving intellectual activity with low intensity physical activity can be started early. 

- Dynamic exercises generally employing large muscle groups can be chosen.

- About 15-20% of the session should include strength / muscular endurance exercises.

- several daily sessions of shorter duration (10-15 minutes) can be done.

- stronger physical activities require functional testing (30-45 days after surgery) before returning  

  to work. 

- exercises with ample arm stretching before 3 months after surgery.

Class Level of evidence

i

i

i

iii

A

b

c

c
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CARDIOVASCULAR REHABILITATION

Dr. ricArDo iglesiAsmtsAc

Dr. mAtÍAs tinettimtsAc

ASA: Acetylsalicylic acid (aspirin). CABG: Coronary artery bypass graft surgery. LDL-C: Low-density lipoprotein cholesterol. LVSF: Left ventricular 
systolic function. ACEI: Angiotensin-converting enzyme inhibitors. ECG: Electrocardiogram. AF: Atrial fibrillation

Recommendations after discharge

- indefinite 100-325 mg/day AsA therapy after cAbg, especially in patients with venous bridge  

  revascularization.

- start statin therapy during hospitalization and continue indefinitely. the aim is to achieve an  

  lDl-c<100 mg/dl, preferably < 70 mg/dl. 

- treatment with clopidogrel, for at least one year, in patients with AsA allergy. 

- start beta-blocker therapy as early as possible when there are no contraindications and the  

  patient is hemodynamically stable, especially in case of history of myocardial infarction, impaired  

  lVsF and heart failure.

- Acei therapy during hospitalization if not contraindicated, in patients with impaired lVsF,  

  diabetes, hypertension, or chronic renal disease. 

- ischemia evocative tests (stress echo/perfusion scan) 5 years post-cAbg in asymptomatic patients.

- ischemia evocative tests (stress echo/perfusion scan) before 5 years post-cAbg in symptomatic  

  patients with ischemic pattern on the ecg or lVsF impairment. 

- Doppler echocardiography if valvular defects are suspected at any postoperative time. 

- restart clopidogrel/ticagrelor for 3-12 months if the patient received it prior to urgent cAbg.

- initiate beta-blocker therapy, if there are no contraindications, as early as possible for AF  

  prophylaxis.

- postoperative treatment with Acei in all patients if there are no contraindications. 

- Doppler echocardiography during the postoperative period before discharge or within the first  

  month.

- Annual Doppler echocardiography in the patient presenting uneventful initial outcome during the  

  first year after valve surgery. 

- beta-blocker therapy in patients with hemodynamic instability or high degree AV block.

Class Level of evidence

i

i

iia

iia

iii

A

b

b

c

A
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