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    2015: Year of Transition

  

   

   

  Domingo M. Braile

  Editor-in-Chief - BJCVS

   

   

  The Brazilian Journal of Cardiovascular Surgery (BJCVS) initiated a series of changes in 2015 aimed at celebrating its 30th anniversary in 2016. The most important ones were the adoption of English as the official language and the change of periodicity from quarterly to bimonthly, with two more regular annual editions. Every transition brings expectations, but despite the difficulties that crop up during this process, I believe we can follow the path without too many mishaps, thanks to the efforts of the Editorial Board, Associate Editors, Editorial Council and staff and Board of Directors of the Brazilian Society of Cardiovascular Surgery (BSCVS) which gave essential support for us to begin and continue this process.

  We have removed the rest of the content in Portuguese still present in the magazine (title, abstract and key words and name in Portuguese - Revista Brasileira de Cirurgia Cardiovascular) since the volume 30.5, making it definitely a periodical only in English. I repeat that English is the official language of science in the world and if we want to become part of the mainstream of scientific communication, the required standards must be followed.

  Our website (www.bjcvs.org) is also undergoing revision and updating in order to be more interactive and "friendly", facilitating the process of submission and review of the manuscripts. We intend to make it more attractive and, therefore, glean new readers and authors interested in submitting their manuscripts.

  Let's celebrate our 30 years of uninterrupted publications and services provided to the Brazilian cardiovascular surgery and related fields the way this date deserves it. The 43rd Congress of the BSCVS, to be held April 7-9 in Fortaleza, CE, Brazil, will have part of its programming dedicated to the BJCVS, and certainly will please the participants with whom we will gladly share our 30th year anniversary celebration.

  In all 2016 issues, we are going to publish comments of Directors of the BSCVS, Departments and its Members, as well as all of our Editorial Board and BSCVS partners who wish to contribute their exegesis regarding this significant date.

   

  THE REASON WHY WE CELEBRATE 30 YEARS OF EXISTANCE

  "A bit more than one hundred years ago, early last century, the life expectancy of Brazilians was merely 30 years. The average was pulled down by infant mortality and diseases for which there was no treatment at that time, such as typhoid fever, yellow fever, tuberculosis, leprosy, etc.

  The corporate world has a remarkable resemblance to this picture. A survey carried out by the Instituto Brasileiro de Planejamento Tributário (Brazilian Institute of Tax Planning - BIPT) exclusively for Revista Época Negócios reveals that companies often become extinct when they are about 30 years old!" The BJCVS is going through this critical phase renewing itself every issue.

  Freely adapted from the article: "Por que as empresas vivem tão pouco?" "Why do companies live so little?" (Title in English)[1] [Marcelo Cabral, Revista Época Negócios] January 2014.

  http://goo.gl/jlMdeI

   

  ECMO

  Among the articles in this issue, approaching various aspects of our specialty, I highlight "ECMO: Improving our Results by Chasing the Rabbits" (page 657), by Dr. Luiz Fernando Canêo and Dr. Rodolfo Neirotti. The authors brilliantly describe the benefits of using this device, created 37 years ago, but little use in Latin American countries, including Brazil. They also show the work of the Extracorporeal Life Support Organization (ELSO) to compile global data on the use of ECMO and support the training of multidisciplinary teams in using this equipment, valuable for saving lives.

  Also showing the difficulties in the use of ECMO in Brazil, we published the letter of Dr. Helmgton Souza, titled "Circulatory Assistance: the Challenges of Technological Incorporation in Brazil" (page 676). He highlights the delay to implement the new medical technologies in our country due to barriers imposed, citing the example of ECMO, still considered "experimental", bringing a number of limitations to professionals who intend to use it. Dr. Souza encourages those involved in the issue to engage in dialogue, so that the technologies can be incorporated into the daily routines.

   

  CME

  In this BJCVS issue, the following articles are available to test the Continuing Medical Education (CME): "Effects of Cardiopulmonary Bypass on Mediastinal Drainage and the Use of Blood Products in the Intensive Care Unit in 60- to 80-Year-Old Patients Who Have Undergone Coronary Artery Bypass Grafting" (page 597); "Application of Mechanical Ventilation Weaning Predictors After Elective Cardiac Surgery" (page 605); "Alternative Physical Therapy Protocol Using a Cycle Ergometer During Hospital Rehabilitation of Coronary Artery Bypass Grafting: a Clinical Trial" (page 615) and "Efficacy Analysis of a Script-based Guide for EVAR Execution: is It Possible to Reduce Patient Exposure to Contrast, Operative Time and Blood Loss even when Advanced Technologies are not Available?" (page 650). 

  It's important to remember that 29.4 - 30.3 issue tests will be worth up to 5 points for the Specialist Title in 2016. The vouchers should be sent via email to the BSCVS until February 12, 2016. More information can be obtained by accessing the link:

  http://www.bjcvs.org/cme/

  This can be summarized to:

  http://goo.gl/rWFapN

  using google application:

  https://goo.gl/

  Social networks

  Besides the print and online editions, the complete contents of the BJCVS can be accessed on devices (smartphones, tablets, etc.) using Android and iOS systems. In addition to that, in order to seek greater visibility, we are also present on Facebook and Twitter for short notes, respectively:

  https://goo.gl/nmox5q

  https://goo.gl/MCwXgF

  Following the example of high impact journals, we are also providing a blog, which has been proved very useful.

  http://goo.gl/YLJvuI

  These social media sites always bring news of our magazine, as well as cardiac surgery themes and scientific publications in general.

  I draw readers' attention to the importance of collaboration of all, so that these media are accessed and, furthermore, that can be a meeting point to disseminate ideas and suggestions.

   

  BSCVS

  I will take advantage of this great opportunity to congratulate the Board of the 2014 - 2015 BSCVS, chaired by Dr. Marcelo Matos Cascudo, who spared no effort to enhance our specialty and materialize the old dream of having its own headquarter, wider, with the possibility to implement refresher courses for cardiovascular surgeons, keeping us updated on the state-of-theart surgical procedures.

  I wish good luck to those who will conduct our Society in the biennium 2016-2017, led by Dr. Fabio Jatene[2], currently Full Professor of Cardiovascular Surgery at Faculdade de Medicina da Universidade de São Paulo, and Director of the Cardiovascular Surgery Division at Instituto do Coração, in São Paulo, SP, Brazil, a very competent colleague with merits already proven in multiple activities. He has been part of the BSCVS for many years, having occupied almost all Board positions, besides being the Editor-in-Chief of the BJCVS, preceded by the unforgettable Prof. Adib Jatene[3].

  I thank BSCVS, advertisers and partners for believing in BJCVS, enabling our work to be developed this year, despite the immense difficulties that our country is experiencing with consequences for all sectors of society.

  I insist on being optimistic and believe that the strength of the good citizens, who live in Brazil, will be greater than the crisis and this will hopefully get us back on track. We recall the lesson of our patron, the late Professor Zerbini, whom we all miss so dearly: "Nothing resists the work[4]." So we will win!

  May Christmas renew our hopes and a Happy 2016 to all of us!
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    Effects of Cardiopulmonary Bypass on Mediastinal Drainage and the Use of Blood Products in the Intensive Care Unit in 60- to 80-Year-Old Patients Who Have Undergone Coronary Artery Bypass Grafting

  

   

   

  Fatih Aygün; Mehmet Özülkü; Murat Günday

  MD. Başkent University, Konya Research and Medical Center, Turkey

   

  
    ABSTRACT

    OBJECTIVE: The present study consisted of patients who underwent on-pump coronary artery bypass grafting (CABG) and off-pump CABG and investigated effect of using cardiopulmonary bypass (CPB) on the amount of postoperative drainage and blood products, red blood cell (RBC), free frozen plasma (FFP) given in the intensive care unit in 60-80-year-old patients who underwent CABG.

    METHODS: The present study comprises a total of 174 patients who have undergone coronary artery bypass graft (off-pump or on-pump CABG) surgery in our clinic in between 2012-2015 year.

    RESULTS: It was observed that the amount of drainage in the first 24 postoperative hours was lower in the on-pump CABG group (Group 1) when compared to off-pump group (Group 2) (Group 1 vs. Group 2; 703.5±253.8 ml vs. 719.6±209.4 ml; P=0.716). However, the amount of drainage in the second 24 hours was statistically significantly lower in the off-pump CABG group (Group 1 vs. Group 2; 259.8±170.6 ml vs. 190.1±129.1 ml; P=0.016). With regard to the amount of overall drainage, no statistically significant difference was observed between the two groups. Group 1 needed RBC transfusion higher than Group 2 (Group 1 vs. Group 2; 2.2±1.3 bag vs. 1.2±0.9 bag; P<0.001).

    CONCLUSION: We can say that CPB influences the amount of second 24-hour drainage which indexed body surface area. In addition, CPB decreases hct, hb, thrombocyte count in ICU arrived, after 24 hours in postoperative period. Reduced thrombocyte counting effect can be appeared after 48 hours in the postoperative period of CPB.

    Keywords: Coronary Artery Bypass. Cardiopulmonary Bypass. Coronary Artery Bypass, Off-Pump. Health of the Elderly. Drainage. Blood Transfusion.

  

   

   

  INTRODUCTION

  Coronary artery bypass graft (CABG) surgery is one of the most common surgical procedures worldwide; however, it can also lead to numerous complications. The conventional CABG procedure is performed with the use of a cardiopulmonary bypass (CPB) device or heart-lung machine and is known as "on-pump" CABG, whereas coronary bypass surgery performed without the use of CPB is known as "off-pump" CABG. CABG surgery has a greater level of risk when performed in elderly patients[1]. Hence, cardiac surgeons have to consider the disadvantages of using CPB in older patients, particularly with regard to increased drainage and other coincident effects. Ferraris & Ferraris[2] identified a relationship between the greater use of blood and its products after CABG and postoperative infection, because excessive postoperative drainage can lead to infection and other complications resulting in an increased need for blood transfusions.

  On-pump CABG is considered to be the gold standard, but this method has some physiological consequences, including thrombocytopenia, activation of the complement system, immune suppression and an inflammatory response that causes organ dysfunction. In addition, manipulation of the ascending aorta during cannulation (cannulation and cross-clamping) poses the ensuing risk of embolization and stroke[3]. Thus, drainage tubes are inserted into the mediastinum and thoracic cavity at the end of the CABG procedure to monitor leakage and bleeding throughout these regions. A large volume of drained fluid implies the need for increased use of blood products (erythrocyte suspension and fresh frozen plasma [FFP]), and can lead to unfavorable consequences.

  The risk factors for transfusion after CABG include advancing age, preoperative aspirin therapy, priority of the operation, lower preoperative volume of red blood cells (RBCs), duration of the CPB, recent fibrinolytic therapy, reoperative CABG, and differences in heparin management[4-9]. Off-pump CABG may reduce the need for the transfusion of blood products, lead to shorter stays in the intensive care unit (ICU), and reduce the postoperative hospitalization time[10-12]. However, in one previous study, there was no difference in the level of bleeding, mediastinitis, and rate of mortality between off-pump and on-pump CABG patients[13].

  We investigated the effects of CPB on the level of postoperative drainage and the number of blood products administered in the ICU to patients between the ages of 60 and 80 years who underwent both on-pump and off-pump CABG.

   

  METHODS

  Clinical characteristics of the patients

  A total of 174 individuals who underwent CABG surgery at our clinic between 2012 and 2015 were included in this study. Data were collected retrospectively, and approval for the study was obtained by the ethics committee of our institution. The patients were reviewed consecutively and included in the study according to predetermined criteria. Care was taken to ensure that the make-up of each group was similar.

  All of the patients had their medical history taken and underwent a detailed physical examination. In the preoperative period, standard preoperative laboratory tests including a pulmonary function test (Spirobank spirometer; MIR, Waukesha, WI, USA), transthoracic echocardiography (Sequoia C256; Acuson, Mountain View, CA, USA), and bilateral carotid artery Doppler ultrasonography (Xario prime ultrasound; Toshiba, Japan) were performed in the cardiovascular surgery (CVS) clinic. Calcifications in the thoracic and ascending aorta and aortic arch were evaluated by chest radiography prior to surgery. During surgery, the starting points of the ascending aorta and aortic arch were thoroughly examined through manipulation. The procedure was changed if plaque was detected, and these patients were not included in the study.

  During the preoperative period, clopidogrel (if any was being administered) was discontinued 5 days prior to surgery, and acetylsalicylic acid (if any) was discontinued 1 day prior to surgery in patients scheduled to undergo on-pump (crossclamped) CABG.

  The same was done for those scheduled for off-pump (beating-heart) CABG.The blood glucose levels of patients with type 2 diabetes were regulated with insulin both before and after surgery, and were maintained below 200 mg/dL. Preoperative blood samples were collected in standard ethylenediaminetetraacetic acid vacuum tubes, and analyzed using a Cell-Dyn 3700 instrument (Abbott Laboratories, Abbott Park, IL, USA). Prothrombin time, activated partial thromboplastin time, and international normalized ratio levels were measured. The preoperative data of all study participants were within the normal ranges.

  Dyslipidemia was defined as a fasting total cholesterol level in serum > 240 mg/dL, triglyceride level > 200 mg/dL, low-density lipoprotein cholesterol level > 160 mg/dL, and/or high-density lipoprotein cholesterol level < 40 mg/dL; anyone receiving active medical therapy for this condition was also considered to have it[14]. Cholesterol levels were measured using an enzymatic method.

  Height and body weight were measured (SECA, Vogel & Halke, Hamburg, Germany) before surgery, and body mass index (BMI) was calculated. A staged approach was adopted in patients with a carotid artery stenosis of 70-100%, and was reserved for the post-CABG period. Preoperative data, including age, gender, incidence of chronic obstructive pulmonary disease (COPD), and peripheral arterial disease rate are provided in Table 1.
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  Surgical procedure

  First, isolated CABG surgery was performed in all of the study participants by the same surgical team. Fentanyl, midazolam, and pancuronium bromide were administered for the induction of anesthesia. Then, standard median sternotomy was performed. The left internal mammary artery (LIMA) and other vascular conduits (including the saphenous vein and radial artery) were prepared. Heparin sodium (Nevparin® flacon 25000 IU/5 mL) was administered at a dose of 300 IU/kg. CPB and a cross clamp, as well as standard aortic and two-stage venous cannulas, were used. A Jostra-Cobe heart-lung machine (model 043213 105; VLC 865, Sweden) was used. All of the patients received crystalloid cardioplegy during surgery and hot-shot cardioplegy at the end of surgery. While the LIMA was used in all of the cases, the right internal mammary artery was not used. The great saphenous vein and radial artery were used as grafts. A scrupulous aseptic regime was implemented in all of the surgeries. The unnecessary use of electrocautery, as well as luxury perfusion in CPB, was avoided. Sodium heparin was administered at a dose of 150 IU/kg in patients who underwent the beating-heart technique. Distal anastomoses were performed using the Octopus tissue stabilizer and Starfish heart positioner (Medtronic, Dublin, Ireland). Hematocrit (Hct) and hemoglobin (Hb) values were monitored every 20 min, beginning from the induction of anesthesia until the end of surgery. Intraoperative blood transfusion was performed when the Hct value decreased to 20%. These cases underwent full vascularization during the CABG procedure. Mediastinal and chest drainage tubes were situated subxiphoidally.

  Proximal anastomoses to the aorta were performed with the assistance of a side clamp in both the on-pump and off-pump techniques. At the end of surgery, patients who underwent on-pump CABG received protamine hydrochloride (Protamin® ampoule 1000 IU/1 mL) at appropriate doses for full-dose neutralization, and the activated clothing time (ACT) was maintained between 100 and 120. Patients who underwent off-pump CABG received appropriate doses of protamine hydrochloride, as before, to maintain the ACT between 140 and 150. Data related to the surgery, including choice of graft and graft number, are listed in Table 2. Table 3 provides the postoperative Hb and Hct values, thrombocyte count, and drainage on arrival in the CVS ICU, and at the first and second 24 hours periods.
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  Postoperative care

  After the surgery was completed, the patients were admitted to the CVS ICU, and their Hct and Hb values were monitored at 4 hours intervals. The criterion for blood transfusion was an Hct value of 28%. During the postoperative period, 300 mg/day acetylsalicylic acid (Coraspin 300®) was commenced in all of the patients along with enteral nutrition to reduce the risk of post-CABG stroke. Cefazolin sodium (Cefamezin®-IM/IV), which is used as the standard antibiotic in our clinic, was initially administered at a dose of 1 g, 30 minutes before surgery, and then every 8 hours after surgery, and was continued for a total of 72 hours. Blood glucose regulation in diabetic patients was strictly maintained after surgery using 100 IU/mL insulin glargine (Lantus® flacon), and 100 IU/mL human soluble insulin (Humulin-R® flacon), and insulin infusions were administered when required. The blood glucose concentration was maintained below 200 mg/dL in all of the diabetic patients.

  The patients' drainage tubes were checked over a 48 hours period after the patient was admitted to the CVS ICU. After a stay in the ICU, patients were transferred to the CVS clinic with their drains and arterial catheters removed, and on postoperative day 4, the central venous line was removed. Patients were discharged from the hospital on postoperative days 6-11.

  Statistical analyses

  Statistical analyses were performed with Statistical Package for the Social Sciences (SPSS) software (SPSS Inc., Chicago, IL, USA). The statistical significance of nonparametric data between the groups was analyzed by a Chi-square test and Fisher's exact test, because the observed values were below those expected. While the parametric data were represented as minimum, maximum, and mean ± standard deviation, the statistical significance of the parametric data between the groups was analyzed by an independent Student's t-test. Results were considered statistically significant at P<0.05.

  Study groups

  Consecutive patients who underwent the CABG procedure between 2012 and 2015 were grouped randomly according to two different surgical techniques. The first group (Group 1) consisted of patients who underwent CABG by CPB and the cross-clamp (on-pump with cross-clamp) technique. The second group (Group 2) consisted of patients who underwent CABG by the beating-heart (off-pump) technique. Proximal anastomosis was performed using side clamps. The duration of use of the cross-clamp did not exceed 90 minutes, and the length of CPB did not exceed 120 minutes in Group 1.

  To create a homogeneous group, the exclusion criteria were as follows: hypoalbuminemia (a serum albumin level < 3.5 gr/dL); nutritional disorders; dialysis or a serum creatinine level of 2 gr/dL; aortic pathology detected during surgery and during which the operational procedure was changed; needing postoperative intra-aortic balloon pump support; and having undergone surgery under emergency conditions, reoperative CABG, CABG without a touching ascending aorta (no-touch), LIMA-left anterior descending (for single vascular disease patients) CABG, a second CABG, valvular and CABG during the same session, or surgical exploration for any other postoperative reason, including chronic renal insufficiency and dialysis.

   

  RESULTS

  In all, 91 (52.2%) patients underwent CABG by CPB, and 83 (47.8%) underwent CABG by the beating-heart technique. The age range of subjects was 61-79 years (mean ± standard deviation, 68±5 years); there were 111 (63.8%) males and 63 (36.2%) females. There were 147 (84.5%) patients with hypertension, 71 (40.8%) smokers, and 37 (21.3%) patients with COPD (Table 1). The number of grafts was 3.1±1 (Table 2). The preoperative Hct value was 39.2±4.4%, the Hb was 12.4±1.6 gr/dL, and the thrombocyte count was 260.1±78.7. At the time of admission to the CVS ICU after surgery, the Hct value was 31±3.5%, the Hb was 10.4±1.5 gr/dL, and the thrombocyte count was 201.1±85.2. The drainage was 708.9±232.8 mL during the first postoperative 24 hours, whereas it was 233.9±162.7 mL during the second 24 hours. The number of RBC collection bags administered was 1.7±1.2 and the number of bags of FFP was 2.8±1.5 (Table 3).

  Although it was not statistically significant, the amount of drainage during the first postoperative 24 hours was lower in Group 1 than in Group 2 (704.3±253 mL vs. 713.8±209.8 mL, respectively; P=0.788). Indexing this value according to body surface area led to similar results (382.6±139.5 mL vs. 384.4±116.8 mL, respectively; P=0.925) (Figures 1 and 2). However, the amount of drainage during the second postoperative 24 hours was significantly lower in Group 1 than in Group 2 (275.2±176.9 mL vs. 188.5±132.3 mL, respectively; P<0.001). Again, indexing this value led to similar results (150.2±97.7 mL vs. 100.9±71.5 mL, respectively; P<0.001) (Figures 3 and 4).
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  With regard to the amount of overall drainage, no statistically significant differences were observed between the two groups (Figures 5 and 6). The mean number of bypass grafts used and the use of the radial artery were significantly higher in Group 1 than in Group 2. In addition, the Hct and Hb values and thrombocyte count were significantly lower in Group 1 at the time of admission to the ICU; however, the thrombocyte count subsequently recovered to the value of the off-pump group after 48 hours. In addition, there were no differences in mean Hct and Hb values between the groups at the end of 48 hours (Table 3).
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  DISCUSSION

  The conventional CABG procedure is characterized by precisely performed coronary anastomoses using CPB. However, ensuring a bleeding-free surgical area and performing precise coronary anastomosis using CPB may lead to complications such as blood trauma, inflammatory responses, a negative nonpulsatile flow, and potential debris embolization[3]. Off-pump CABG is considered to be a means of avoiding such unfavorable outcomes of CPB. Therefore, we included 91 (52%) on-pump CABG patients in our study.

  Recently, CABG has been performed in a growing number of patients with a higher risk profile. The benefits of off-pump CABG with regard to aortic complications are obvious. Recent studies have demonstrated an improvement in high-risk patients who have undergone off-pump CABG[15-18]. In our study, we included 83 (48%) off-pump CABG patients.

  Off-pump and the gold standard on-pump CABG have been compared in both large retrospective observational studies and randomized controlled studies. The results of these studies have revealed comparable outcomes. However, there is a lack of small, prospective, randomized and controlled studies in the literature. Some reports have indicated that such studies are unable to demonstrate the early and long-term outcomes related to incomplete revascularization, a decreased rate of long-term graft patency, enhanced repetitive revascularization, and survival. This has discouraged research on off-pump CABG and led to the abeyance of this technique. Other reports have claimed that studies that doubt the applicability and benefits of off-pump CABG have ignored research indicating comparable long-term outcomes and a greatly reduced period of hospitalization with the on-pump technique[19-23].

  Van Dijk et al.[24], Angelini et al.[25], and Cooley[26] identifieda greater amount of drainage following on-pump CABG as opposed to off-pump CABG. Abdel Aal et al.[27] identified hemodilution as the reason for the difference between the two techniques. In our study, we did not find a statistically significant difference in either the first postoperative 24 hours drainage volume or the total drainage between the two groups. The second postoperative 24 hours drainage was significantly higher in Group 1 (P<0.001). When we indexed the drainage according to the body surface area, we achieved similar results.

  Beghi et al.[28] and Hall et al.[29] emphasized that, besides hemodilution, blood and air contact, hypothermia, and use of the CPB device also contribute to this difference. In our study, the Hct and Hb values, and thrombocyte count upon arrival in the CVS ICU and also after the first postoperative 24 hours, were significantly lower in Group 1 (P=0.01; P=0.01; P<0.01, respectively, on ICU arrival, and P=0.003; P=0.005; P=0.001, respectively, after 24 hours). After 48 hours, only the thrombocyte count was significantly lower (P=0.029).

  Tsai et al.[30] reported an almost similar amount of drainage in their on-pump and off-pump CABG groups, with a slightly lower volume observed in the off-pump CABG group. The authors found that a shortened CPB time and elimination of hypothermia reduced the amount of postoperative drainage during the on-pump CABG procedure. In our study, the length of time that the cross-clamp was used did not exceed 90 minutes, and the duration of CPB did not exceed 120 minutes, for patients in Group 1.

  Panday et al.[31] determined that the amounts of blood and blood products used in cases of off-pump CABG were slightly lower than in cases of CABG performed by the on-pump technique. In addition, the amounts used preoperatively were almost equal between a group that underwent mini cardiopulmonary bypass (MCPB) and an on-pump CPB group. We did not find a statistical significance in terms of the postoperative use of FFP between the two groups (P=0.036); however, RBC usage in the ICU following CABG surgery was significantly higher in Group 1 (P<0.001).

  Ranucci & Isgrò[32] reported that MCPB implementations are characterized by decreased postoperative bleeding, but not by a low transfusion rate. Folliguet et al.[33] compared the postoperative transfusion rates of patients who underwent MCPB to conventional CPB, and found no statistically significant differences between the two groups. The researchers also noted the importance of the roles of anesthesiologists and pump technicians during surgery.

  Study Limitations

  In the present study, all study participants were Caucasians and do not represent the other ethnic groups. Patients that would impair the similarity between the groups, such as patients with renal insufficiency and dialysis patients and redo CABG cases etc., have not been included in the study.

   

  CONCLUSION

  The use of CPB increases the level of drainage during the second 24 hours postoperative period (Group 1 vs. Group 2; 275.2±176.9 mL vs. 188.5±132.3 mL; P<0.001), and also increases the second 24 hours drainage volume if indexed by the body surface area (Group 1 vs. Group 2; 150.2±97.7 mL/m2 vs. 100.9±71.5 mL/m2; P<0.001) in 60- to 80-year-old patients who undergo the CABG procedure. We found that CPB decreased Hct and Hb values and thrombocyte counts on arrival at the ICU and after 24 postoperative hours. In addition, CPB increased RBCs usage during the intraoperative (Group 1 vs. Group 2; 0.5±0.6 bag vs. 0.4±0.6 bag; P<0.001) and postoperative periods (Group 1 vs. Group 2; 2.2±1.3 bag vs.1.2±0.9 bag; P<0.001). These data should be verified by large studies in the future.
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    ABSTRACT

    OBJECTIVE: To test several weaning predictors as determinants of successful extubation after elective cardiac surgery.

    METHODS: The study was conducted at a tertiary hospital with 100 adult patients undergoing elective cardiac surgery from September to December 2014. We recorded demographic, clinical and surgical data, plus the following predictive indexes: static compliance (Cstat), tidal volume (Vt), respiratory rate (f), f/ Vt ratio, arterial partial oxygen pressure to fraction of inspired oxygen ratio (PaO2/FiO2), and the integrative weaning index (IWI). Extubation was considered successful when there was no need for reintubation within 48 hours. Sensitivity (SE), specificity (SP), positive predictive value (PPV), negative predictive value (NPV), positive likelihood ratio (LR+), and negative likelihood ratio (LR-) were used to evaluate each index.

    RESULTS: The majority of the patients were male (60%), with mean age of 55.4±14.9 years and low risk of death (62%), according to InsCor. All of the patients were successfully extubated. Tobin Index presented the highest SE (0.99) and LR+ (0.99), followed by IWI (SE=0.98; LR+ =0.98). Other scores, such as SP, NPV and LR-were nullified due to lack of extubation failure.

    CONCLUSION: All of the weaning predictors tested in this sample of patients submitted to elective cardiac surgery showed high sensitivity, highlighting f/Vt and IWI.

    Keywords: Cardiac Surgical Procedures. Ventilator Weaning. Respiration, Artificial.

  

   

   

  INTRODUCTION

  Cardiac surgery is a complex procedure that alters several mechanisms required for homeostasis, leading the patient to a critical condition. To ensure adequate recovery, intensive care are needed during post-operative period, including vital signs monitoring and mechanical ventilation (MV)[1,2].

  Ventilatory support is often removed right after admission to the intensive care unit (ICU), since the patient is lucid and has hemodynamic stability, receiving low doses of vasoactive drugs[3-5]. However, sometimes patients need prolonged MV, which increases both the cost and the risk of complications[6,7].

  Ventilator weaning decision must be based not only on clinical judgment[8,9], but also on several predictors that may be applied to support the decision-making process[10]. The McMaster Report from the Agency for Healthcare Policy and Research (AHCPR) reviewed and analyzed 66 predictors, but only eight showed consistently significant likelihood ratios: minute volume (Ve); negative inspiratory force (NIF); maximal inspiratory pressure (MIP); airway occlusion pressure at 0.1 second to MIP ratio (P0.1/MIP); static compliance (Cstat); respiratory rate, oxygenation and pressure index (CROP); respiratory rate (f); tidal volume (Vt); and, in particular, the ratio of respiratory frequency to tidal volume (f/Vt), known as the Tobin Index[11,12].

  In 2009, Nemer et al.[13] presented the Integrative Weaning Index (IWI). It evaluates, in a single equation, respiratory mechanics, oxygenation and respiratory pattern through static compliance, arterial oxygen saturation (SaO2) and f/Vt [(Cstat x SaO2)/(f/Vt)], respectively. Values > 25 ml/cmH2O/cycles/min/L may predict weaning success.

  Research on MV weaning predictors applied after cardiac surgery are scarce. Therefore, the objective of this study is to test several weaning predictors as determinants of successful extubation after elective cardiac surgery.

   

  METHODS

  This prospective and quantitative study was conducted at a university hospital in São Luís, Maranhão, Brazil. We used a non-probabilistic sample of adult patients submitted to elective cardiac surgery and admitted to the Cardio ICU between September and December 2014. The study was approved by the Institutional Ethics Committee (nº 785.917) and all patients signed an Informed Consent Form.

  We excluded patients with neurological, pulmonary or congenital heart diseases and those submitted to emergency surgery. Patients who needed surgical re-intervention, died, required MV over 48 hours after surgery, or had incomplete medical records were also excluded.

  Upon ICU admission, all patients received mechanical ventilation performed using Evita 2 dura ventilator (Dräger Medical, Lübeck, Germany) in volume-controlled ventilation mode, with the following parameters: Vt: 6-8 ml/kg of predicted weight; f: 12 to 16 rpm; PEEP: 8 cmH2O; inspiratory flow: 8 to 10 times the minute volume (Vt x f); inspiratory time: 1.0 second; and FiO2: 40%.

  Weaning predictors evaluated and their indicative values of successful extubation are shown in Table 1. Static compliance was obtained directly from MV monitor, thirty minutes after ICU admission.
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  Once the patient began to have spontaneous breaths and presented satisfactory clinical conditions, such as hemodynamic stability, absence or minimal bleeding and adequate level of consciousness (Glasgow Scale > 10), we switched ventilation mode to pressure support (PSV). After 30 minutes with minimal parameters (pressure support: 7 cmH2O/Positive end expiratory pressure: 8 cmH2O / FiO2: 30%), an arterial blood sample was collected to analyze SaO2 and PaO2/FiO2 ratio.

  Subsequently, ventilometry was performed to determine minute volume, using an analogical Wright spirometer model Mark 8 (Ferraris Development and Engineering Company Limited, Hertford, England). The patient was instructed to breathe normally for one minute, meanwhile the total amount of exhaled volume and respiratory rate were recorded in order to determine tidal volume (Ve/f) and f/Vt (in liters). Integrative Weaning Index was obtained by the following equation, proposed by Nemer et al.[13]: (Cstat x SaO2)/(f/Vt).

  During the spontaneous breathing test (SBT), the patient was monitored for evidence of weaning failure, such as f > 35 rpm; SaO2 < 90%; heart rate > 140 bpm; systolic blood pressure > 180 mmHg or < 90 mmHg; agitation; sweating; and altered level of consciousness[14]. If none of these signs were observed and after registering of weaning predictors, patients were extubated. Extubation was considered successful if the patient did not require reintubation within 48 hours[11].

  Statistical analysis was performed using Stata/SE 12 (Statacorp, CollegeStation, Texas, USA). Continuous variables are presented as mean and standard deviation, categorical variables as frequencies and percentages. To test normality, we applied Shapiro-Wilk test.

  Sensitivity (SE = true positive/true positive + false negative), specificity (SP = true negative/true negative + false positive), positive predictive value (PPV = true positive/true positive + false positive), negative predictive value (NPV = true negative/true negative + false negative), positive likelihood ratio (LR+ = SE/[100-SP]), and negative likelihood ratio (LR- = [100 - SE]/SP) were used to evaluate each index.

   

  RESULTS

  Of the 120 patients initially included, 20 were excluded: 10 due to MV over 48 hours, 5 due to associated congenital heart disease, 3 due to incomplete medical records, and 2 due to death after surgery. Therefore, the final sample was comprised of 100 patients.

  Clinical and surgical data are described in Table 2. The sample was predominantly male (60%), with mean age of 55.4±14.9 years. 62% of patients presented low risk of mortality (62%), according to InsCor[15,16]. Most common intervention was heart valve surgery (52%). Respiratory variables, as static compliance, airway resistance, minute volume, tidal volume, respiratory rate, oxygen saturation, f/Vt, IWI, and MV duration are shown in Table 3.
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  All patients were successfully extubated. Sensitivity, specificity, positive predictive value, negative predictive value, positive likelihood ratio, and negative likelihood ratio are shown in Table 4. All predictors analyzed had high SE and LR+. Other scores, such as SP, NPV and LR- were nullified due to lack of extubation failure.
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  DISCUSSION

  In our study, which tested MV weaning predictors after cardiac surgery, all patients were successfully extubated. This was expected since most of the patients had low risk of mortality. It is known that the objective of intra- and post-operative MV is to guarantee adequate pulmonary ventilation until the patient is clinically able to breathe spontaneously. Thus, weaning must be considered as soon as possible[5].

  It is important to mention that little research concerning weaning predictors after cardiac surgery has been found in the literature, emphasizing the importance of our study.

  All predictors analyzed showed high sensibility. This result is corroborated by other studies that showed better performance of weaning predictors in patients under mechanical ventilation for short periods, as our sample[10,17-19].

  Tobin Index (f/Vt) is considered the most sensitive parameter for predicting weaning success[10,12,14,20,21], supporting our findings. However, research has demonstrated that this index is not as accurate[22-26]. This is explained by differences in the studied populations, which lead to variation in pretest probability and, consequently, test referral bias[27].

  Different from our findings, a recent study with 72 patients demonstrated that evolution of breathing pattern, assessed by percent change in f/VT during SBT, was better than a single mensuration. A 5% increase in f/Vt after 30 minutes of SBT revealed an area under the ROC curve of 0.83, 83% of sensitivity and 78% of specificity[28].

  The IWI is a promising new weaning predictor. Nemer et al.[13] found an area under the ROC curve greater than f/Vt (0.96 vs. 0.85; P=0.003) as well as better SE (0.97), SP (0.94), PPV (0.99), NPV (0.14), LR+ (16.05) and LR- (0.03), with highly accurate values, same as Madani et al.[29]. In our study, we found similar SE values for the IWI (SE 0.98), although lower than f/ Vt (SE 0.99).

  On the other hand, Boniatti et al.[30] evaluated a modified IWI, which utilized peripheral oxygen saturation instead of SaO2, and concluded that this index, similar to other predictors, does not accurately predict extubation failure.

  Some studies showed that PaO2/FiO2 ratio was not accurate for predicting successful weaning[13,31]. A large variation of its values may predict extubation success (<150 to 300 mmHg)[10,32] and this could explain differing results. Another point that must be considered is the possibility of extubation even with lowerthan-recommended values[33].

  Concerning respiratory rate, a recent study reported that the best cut-off value generated by the ROC curve is f < 24 rpm. This result suggests that the cut-off values found in literature are excessively high. In this same study, f was considered an efficient predictor of weaning failure (SE 100%; SP 85%; NPV 100%; PPV 60%, LR+ 6.68; LR- 0; and accuracy 88%, P<0.0001)[34].

  The small sample is a major limitation of our study. In addition, the lack of extubation failure compromised statistical analysis, although this may be justified by the sample characteristics.

   

  CONCLUSION

  All of the weaning predictors tested in this sample of patients submitted to elective cardiac surgery showed high sensitivity, highlighting f/Vt and IWI.
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    ABSTRACT

    INTRODUCTION: Numerous studies have shown that women undergoing coronary artery bypass graft surgery present higher mortality rate during hospitalization, and often complications when compared to men.

    OBJECTIVE: To compare the mortality of men and women undergoing coronary artery bypass graft surgery and identify factors related to differences occasionally found.

    METHODS: Retrospective cohort study conducted with 215 consecutive patients who underwent coronary bypass surgery.

    RESULTS: Women had a higher average age. Low body surface and dyslipidemia were more prevalent in women (1.65 vs. 1.85, P<0.001: 53% vs. 30%, P=0.001), whereas history of smoking and previous myocardial infarction were more prevalent in men (35% vs.14.7%, P=0.001; 20% vs. 2.7%, P=0.007). Regarding complications in the postoperative period, there was a higher rate of blood transfusions in women. The overall mortality rate was 5.6%, however there was no statistically significant difference in mortality between men and women. It was observed that among the patients who died, the average body surface area was lower than that of patients who did not have this complication.

    CONCLUSION: There was no difference in mortality between the sexes after coronary artery bypass graft in this service.

    Keywords: Myocardial Revascularization. Cardiovascular Surgical Procedures. Coronary Artery Bypass.

  

   

   

  INTRODUCTION

  The number of patients suffering from coronary artery disease grows progressively around the world, because of the longer survival after treatment of acute ischemic frames and the largest number of diagnoses made and due to the high prevalence of risk factors and specific situations, such as the greater participation of women in the economy and the largest number of elderly in the general population[1].

  Some estimates show that women in their 40s are at risk of developing cardiovascular disease over the 32% order of life, and despite the knowledge that cardiovascular disease as the leading cause of death have increased only about 55% women identify heart disease as their greatest health risk[2]. According to Ministry of Health, infarction and cerebrovascular accident (CVA) are the leading causes of death in women over 50 years in Brazil[3].

  The coronary artery bypass graft (CABG) has proven effective method for the treatment of coronary artery disease, prolonging the lives of patients[4] in Brazil between the years 2005 and 2007. The Unified Health System (SUS) carried out 63,529 isolated CABGs, 33% of these surgeries performed on women[5].

  Numerous studies have shown that women undergoing CABG surgery present during hospitalization, higher mortality rate and often complications when compared to men[6,7]. Another factor related to higher female mortality is the lowest use of arterial grafts in women[8].

  In other studies after correction for age and risk factors, the female ceases to be an independent factor for increased hospital mortality, making believe that these factors, and not sex itself, those responsible for higher surgical risk and higher mortality[9,10].

  Our objectives were: 1) to compare morbidity and hospital mortality of men and women undergoing isolated CABG and 2) to identify preoperative, intraoperative and postoperative factors related to possible differences between the two sexes.

   

  METHODS

  Type of Study

  We developed a retrospective cohort observational study with patients undergoing isolated CABG in Hospital Universitário Presidente Dutra (HUPD).

  Sample

  In this study, 312 patients underwent isolated CABG surgery, and 97 were not included because CABG was associated with other procedures and/or submission of incomplete data records. The final sample consisted of 215 patients.

  Variables

  Preoperative data

  Data collection was conducted through analysis of medical records, registered in record protocol. Demographic data were collected: age, sex, weight and height (body surface index calculation), and presence of comorbidities such as: 1) hypertension: background described in history, antihypertensive medication or being admitted to the hospital, leading to a greater systolic or equal to 140 mmHg and/or diastolic pressure or equal to 90 mmHg[11]; 2) background described in the anamnesis, oral hypoglycemic medication and/or insulin or the examination of preoperative blood reveal glucose in fasting greater than or equal to 126 mg/dl[12]; 3) smoking: current or stopped if there were less than 1 year, 4) chronic obstructive pulmonary disease: when cited in the background; 5) prior neurological symptoms and/or a history of CVA; 6) dyslipidaemia: history reported by the patient or introduce changes in admission exams.

  Patients were also assessed for the presence of angina and congestive heart failure.

  The extent and severity of coronary heart disease were analyzed by conventional angiography.

  Intraoperative data

  Intraoperative variables were evaluated as extracorporeal circulation time.

  Postoperative data 

  Complications were: increased thoracic bleeding, defined as one with an average above 500 ml/[13], reoperation for bleeding, hemodynamic instability, cardiac arrhythmias, prolonged mechanical ventilation, when more than 48 hours, CVA, acute myocardial infarction (AMI), pneumonia, wound infection, mediastinitis, sepsis, congestive heart failure and acute renal failure (ARF), defined as serum creatinine increase of 0.5 mg/dl for patients with lower baseline creatinine 1.3 mg/dl and increased by least 50% for those with creatinine greater than 1.3 mg/dl[14].

  Ethical aspects

  The study was approved by the Ethics Committee of the HUPD (Protocol 006 245/2008-00), according to the National Council of Health 196/96 involving humans.

  Statistical analysis

  Comparisons of qualitative variables were established by the chi-square test, Fisher's exact test if the expected frequencies less than 5, and the quantitative variables were compared using ANOVA, Mann-Whitney in case of no normality. Univariate analysis using logistic regression method was performed to determine the risk factors associated with the occurrence of death in women after surgery. In order to determine the overall association of the variables with the incidence of death, variables with P<0.05 in the univariate analysis were tested using multivariate logistic regression. The normality test applied was the Shapiro-Wilker test. We used Stata® version 10.

   

  RESULTS

  In all, 215 patients were analyzed, 75 (35%) were female and 140 (65%) were male. Women had higher average age than men (64.4 vs. 62.8), as shown in Table 1.
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  In Table 2, women had a lower body surface than men (1.65 vs. 1.85) and higher prevalence of dyslipidemia, 53% vs 30%, P=0.001. Smoking was more common in men (35% vs. 14.6%, P=0.001), as well as occurrence of previous infarction (20% vs.2.6%, P<0.001).
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  The coronary angiographies were analyzed in all patients and 97 (46.6%) patients had multivessel coronary angiography and 51 (24.5%) lesions possessed lesion in the left main coronary artery, and had no relationship between the number of vessels affected.

  Regarding intraoperative data, and as can be seen in Table 3, the cardiopulmonary bypass (CPB) time was longer in men (47% of men showed CPB time greater than one hundred minutes vs. 38%, P=0.033).

  
    

    [image: Table 3. Intraoperative]

  

  There was no statistically significant difference between men and women in the occurrence of postoperative complications, except for the increased need for blood products transfusion during surgery in women (75% vs. 56%, P=0.003), as shown in Table 4.
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  The overall mortality was 5.58% (12 patients). The overall hospital mortality was 5.7% for men and 5.4% for women, without statistically significant difference.

   

  DISCUSSION

  In our analysis, women represented a significant portion of the sample (about 35% of patients). The average age of women was higher than men, a fact confirmed in other studies[4,15,16]. Vaccarino et al.[4], in a comparative analysis of 1,113 patients undergoing CABG, also noted this phenomenon, an explanation for this occurrence is because the onset of symptomatic coronary artery disease in women is delayed by up to 10 to 15 years after menopause, thus women are referred for surgery on an older men[17].

  In our study, women had a higher prevalence of dyslipidemia, a fact confirmed by other authors[10,16]. Amato et al.[10], in a study conducted between 1999 and 2002, including 2,032 patients also showed higher prevalence of dyslipidemia in women, and the disorder seems to have particular significance for women, worsening the prognosis after CABG during the postoperative period.

  The degree of commitment of coronary heart disease was similar in both sexes, except for a few studies that found a higher number of three-vessel disease among men[8,18,19], such as Ennker et al.[15], in analysis between the years 1996 and 2006, in Germany. This profile reproduces exactly further analysis comparing the two sexes[10,20].

  Regarding the general population of our study we can conclude that our patients had more severe coronary disease, as 68.8% of patients had triple vessel disease or left main coronary return for injury, which was not observed in other studies[10,15,16], which may be due to lack of access to medical care in our state, the lack of services that perform such surgery and the low socio-cultural level of the population seeking medical care at an advanced stage of coronary disease.

  In our study there was no difference as elective or emergency nature of the procedure between the two groups, discordant fact other studies[15-17]. Bukkapatnam et al.[21], showed that women are more subjected to emergency procedures, justification for such an event would be a smaller proportion of referral of women, by physicians for diagnostic and therapeutic procedures, so that women who reach surgery do so in an emergency situation and that these may be the reasons for surgical results less satisfactory than men[1,9].

  In the analysis of postoperative complication rates, there were no significant differences between men and women, except in the greater rates of transfusion of intraoperative blood products in women (Tables 3 and 4), which was not assessed in other studies, which can be explained by the higher incidence of preoperative anemia in the female population[22] due to own physiological factors of women.

  It was also found that the incidence of complications in our environment was high compared to that observed by Amato et al.[10], (51% vs. 34%), such that the percentage of patients who developed at least one complication is comparable to that observed in studies whose sample consisted of septuagenarian or older patients[15-25], this fact can be explained by the criteria adopted in this study, however, there was no impact on patient mortality.

  Overall hospital mortality in this study was similar to the national average[5] and of the country's Northeast. In our study, there was no significant difference in mortality between men and women, a fact confirmed by Ennker et al.[15], in a study of 12,606 patients undergoing myocardial revascularization after adjusting for preoperative risk factors. In the analysis of Amato et al.[10], the female also not proved to be an independent prognostic factor for death.

  However, contrary to the vast majority of studies showing increased female mortality
    , Bukkapatnam et al.[21] observed after multivariate analysis, despite statistical adjustments, the relative risk of death in CABG after surgery in women is 1.65. The justifications for such an event are: difficulties with surgical technique due to the smaller size of the coronary artery, which would have a greater propensity to thrombosis, especially near the suture line and less use of arterial grafts, this technique protects against graft failure[21].

  Although we do not find a higher female mortality in our study, we found that the deaths occurred in patients with a body surface who evolved without this complication (1.65 vs. 1.85, P<0.001). This finding agrees with the study by Ennker et al.[15], which supports the theory that sex is not an independent risk factor for mortality, but the lower body surface affects the outcome.

   

  CONCLUSION

  In conclusion, there was no difference in mortality between men and women in CABG during the postoperative period in our service. We also note that overall mortality in the postoperative period of CABG was similar to the national average, despite the difficulties faced by our service situated in one of the states with the lowest Human Development Indexes, geographically far from traditional training centers.
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    ABSTRACT

    OBJECTIVE: To compare the efficacy of a cycle ergometer-based exercise program to a standard protocol on the increment of the maximum distance walked during the six-minute walk test in the postoperative rehabilitation of patients submitted to coronary artery bypass grafting.

    METHODS: A controlled clinical trial pilot, blinded to the outcome, enrolled subjects who underwent coronary artery bypass grafting in a hospital from Southern Brazil. Subjects were designated for the standard physical rehabilitation protocol or to an alternative cycle ergometer-based protocol through simple random sampling. The primary outcome was the difference in the maximum distance walked in the six-minute walk test before and after the allocated intervention.

    RESULTS: Twenty-four patients were included in the analysis, 10 in the standard protocol and 14 in the alternative protocol group. There was an increment in the maximum distance walked in both groups, and borderline superiority in the intervention group comparing to the control group (312.2 vs. 249.7; P=0.06).

    CONCLUSION: There was an increase in the maximum distance walked in the alternative protocol compared to the standard protocol. Thus, it is postulated that the use of a cycle ergometer can be included in physical rehabilitation in the hospital phase of postoperative coronary artery bypass grafting. However, randomized studies with larger sample size should be conducted to assess the significance of these findings.

    Keywords: Myocardial Revascularization. Postoperative Care. Exercise. Physical Therapy Modalities.

  

   

   

  INTRODUCTION

  Coronary artery disease (CAD) is a major cause of death worldwide[1]. The World Health Organization (WHO) estimates that in addition to being the leading cause of death, cardiovascular disease is also cause of disability, loss of productive capacity and quality of life[2-4].

  Coronary artery bypass grafting (CABG) is performed as an effective treatment option in different scenarios of CAD[5] and aims to improve survival, prevent acute myocardial infarction (AMI), reinfarction, improve ventricular function and relieve anginal symptoms[6-9].

  Despite its effectiveness, CABG is a highly invasive procedure, often associated with long time of bed rest, reduced cardiorespiratory capacity, loss of strength and muscle mass, as well as physical deconditioning[10,11]. To minimize such deleterious effects, cardiopulmonary and metabolic rehabilitation programs (CPMR) are crucial in the recovery process and must be started as soon as possible[12].

  Physical rehabilitation protocols often include ambulation and gait training. However, it is difficult to be conducted in the daily practice due to patient's physical limitations, increased risk of falls and insecurity from the patient and the professional who apply the protocol[13,14]. Additionally, it is harder to monitor vital signs, such as the blood pressure surveillance, and as well as the exercise intensity, especially when walk training programs are applied in corridors and stairways.

  In this scenario, the cycle ergometer becomes a possible alternative. It is a training equipment, already used in rehabilitation programs after AMI, that allows to monitor heart rate (HR), blood pressure (BP) and even cardiac electrical activity through electrocardiogram (ECG). Such parameters are extremely important in the first phase of CPMR programs[2,3,15,16]. Moreover, the cycle ergometer rehabilitation program can be applied even in patients with physical limitations due to orthopedic and/or neurological diseases[3,17].

  Thus, the objective of this study was to compare the efficacy of an alternative exercise program using a cycle ergometer to a standard rehabilitation protocol during the CPMR phase I, in the postoperative period of CABG, on the maximum distance walked assessed by the six-minute walk test (6MWT).

   

  METHODS

  Design and study population

  It is a pilot controlled clinical trial study, investigator-blinded to the outcome. The individuals included were aged 50 or older of both genders who underwent CABG at the São Lucas Hospital, from the Pontifical Catholic University of Rio Grande do Sul (PUCRS), between December 2011 and October 2012. The allocation to treatment was performed through a simple random sampling, drawing to the treatment group the first individual included and respecting the allocation to groups in alternating sequence.

  Individuals with physical limitations (orthopedic and/or neurological disorders) or who had complications in the perioperative or postoperative period (bleeding requiring reoperation, sepsis, mediastinitis, prolonged mechanical ventilation (>24 hours), reintubation, cerebrovascular accident, AMI, pulmonary embolism, acute renal failure, unstable angina or malignant arrhythmias) were excluded.

  Description of variables

  Sociodemographic variables such as gender, age and smoking history were collected through a questionnaire standardized for the study. Anthropometric measurements (weight in kg and height in meters), variables related to the surgery and clinical conditions in the postoperative period were collected by review of pre and postoperative evaluation available in the patient record.

  The 6MWT test was conducted by a physical therapist blinded to the intervention according to the American Thoracic Society protocol[18]. The test was conducted in a level corridor 30 meters long with markings every 2.5 meters. Participants were oriented to walk as long as possible during six minutes and were not allowed to run during the test. HR (beats per minute - bpm), and peripheral oxygen saturation (SpO2 -%), were observed by pulse oximetry before and after the 6MWT. In addition, blood pressure (mmHg) and rate of perceived exertion, using the Borg's perceived exertion scale, were also measured. The Borg's scale rates from zero to ten the perception of fatigue due to effort. After the 3rd minute (during the test) and at the end of the 6th minute, HR, SpO2 and Borg were recorded. For the 6MWT execution, the evaluator was standing immediately by the patient's side, guiding and encouraging the participant to walk as fast as possible. The 6MWT was performed on the 3rd postoperative day and repeated on the 6th day after CABG. During the test, any sign and symptom resulting from physical exertion were recorded. The outcome chosen for the 6MWT was the maximum distance continuously walked for both intra and inter-group comparison.

  Intervention

  Control - Standard Protocol (SP)

  Patients in this group had physical therapy conducted by the hospital staff and the standard rehabilition protocol was performed. In this protocol, on the 3rd postoperative day, position in bed was conducted as well as chest clearance maneuvers and bronchial hygiene when needed. Pulmonary re-expansion maneuvers, specific physical exercises (if indicated) and ambulation were performed in the hospital room. In the 4th to the 7th postoperative day, the same treatment was executed, except ambulation which was made in the hospital corridor. From the 5th postoperative day, participants had to climb and descend stairs with supervision. The average duration of the standard physical therapy protocol was 20 minutes and it was performed primarily during the morning and also in the afternoon.

  Alternative Protocol (AP) - Cycle Ergometer 

  In this group, physical therapy techniques conducted with the participants were similar to the standard group, except for the substitution of walking and stairs exercises to cycle ergometer exercise, since the 3rd postoperative day. Participants performed 20 minutes of exercise on a cycle ergometer during the morning and another 20 minutes in the afternoon. HR (calculated as recommended by the American College of Sports Medicine (ACSM) and tolerated up to 30 bpm above the resting HR), BP, SpO2 and rate of perceived exertion through the Borg Scale, as described previously, were monitored during cycling. The cycle ergometer training was monitored by trained researchers.

  Cycling was interrupted in the presence of signs and symptoms of effort intolerance. The goal was to keep 20 minutes steadily, but depending on the participant physical conditions, the first sessions were intermittently held.

  Protocol Operationalization and Implementation 

  Participants' identification started from checking the scale of heart surgery at the hospital on the day of discharge from the postoperative care of heart surgery, which usually happened on the 3rd day after CABG. At this moment, the medical team responsible to the patient contacted the physical therapist researcher, allowing the patient's participation in the research. Then, patients were informed about the protocol and after signing the informed consent, the initial data collection was conducted, which consisted of a questionnaire containing participants sociodemographic data and their clinical characteristics. In both groups, the 6MWT was performed on the 3rd postoperative day and repeated on the day of discharge or on the 6th postoperative day. The CPMR program also began on the 3rd postoperative day with the last training happening between the 4th and the 5th session (depending on the day of discharge) and consisted of two sessions daily, one in the morning and another in the afternoon.

  Statistical Analysis and Sample Calculation

  To detect a statistically significant difference of 50 meters between the mean maximum distance walked in the 6MWT in two-tailed test with 80% power and possibility of type I error below 5%, it was calculated a sample size of 12 subjects to be included in each group.

  The data collected were entered into a Microsoft Excel® spreadsheet. Categorical variables were reported in percentage, and continuous variables as means and standard deviation. Variables were tested for distribution using the Shapiro-Wilk test. Distribution of all variables tested, in both groups, was normal. Thus, the comparison between the distance walked before and after intervention in each group was performed by the t test for paired samples and the comparison between groups was also done by the t test for independent samples. Comparison of categorical variables was performed using the chi-square test. For analyzes the Statistical Package for the Social Sciences (SPSS® for Windows® version 16 - USA) was used.

  Ethical Considerations

  The research project was reviewed and approved by the Medical School Scientific Committee and PUCRS Research and Ethics Committee (registration number 09/04813). All participants consented to participate after the presentation and explanation of terms included in the Informed Consent.

   

  RESULTS

  Twenty-seven participants who underwent CABG were included in this study. However, two patients were excluded due to early hospital discharge (less than three rehabilitation sessions) and another one was excluded by clinical decompensation. Thus, ten participants were included in the analysis in the SP group and 14 in the AP group.

  As described in Table 1, the sample consisted predominantly of men, mean age around 60 years old. Comparison of the maximum distance walked (MDW) in the 6MWT, pre- and post-intervention in each group and between the groups, is presented in Table 2. There was an increment in the MDW post-intervention in both groups with a tendency to be longer in the AP group compared the SP group (312.2±80.6 vs. 249.7±61.4 m; P=0.06).
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  There was no statistically significant difference between groups when comparing HR, SpO2 and the Borg's scale means in the post-intervention period.

   

  DISCUSSION

  This study demonstrated that there was a similar increase in the MDW in both groups after implementation of rehabilitation protocols after CABG. However, there was a trend for superiority of the alternative protocol, which used a cycle ergometer to replace walking and stair exercises. Furthermore, the cycle ergometer protocol allowed participants to be monitored continuously for cardiorespiratory variables during the rehabilitation program, favoring a better control of exercise intensity.

  It has been demonstrated, previously, that the distance walked during the 6MWT varies according to body mass index (BMI)[19], being smaller in those individuals with grater BMI values, result also showed in this present study which found that individuals with BMI < 25 kg/m2 walked more than those with a BMI> 25 kg/m2 (565.45±101.56m vs. 457.35±92.18m). However, even that the average BMI was greater in the alternative protocol compared to the standard one, there was a trend of superiority achieved in the MDW post-rehabilitation using the cycle ergometer. Moreover, in the cycle ergometer protocol, MDW was shorter than in the SP, suggesting a lower initial physical capacity in the AP. Even with these factors, in this study, there was a tendency of improvement in the MDW post-intervention in the cycle ergometer group, suggesting a conservative bias to the results. These findings propose the possibility of even greater benefits using the cycle ergometer in improving functional performance of these individuals compared to the SP.

  Because this was an exploratory intervention not applied in a similar population yet, there is no evidence available for direct comparison. However, a study with hypertensive patients measured and compared the behavior of acute BP, HR and perceived exertion during a circuit of resistance exercise versus submaximal aerobic exercise using a cycle ergometer. The authors found that participants allocated to the cycle ergometer group had a smaller increase in HR, systolic blood pressure and perceived exertion, suggesting that the use of a cycle ergometer offers safer responses to cardiac patients[20].

  The goal of proposing an alternative rehabilitation protocol using a cycle ergometer is to avoid the deleterious effects of prolonged bed rest safely from the cardiorespiratory view. An important advantage of this type of physical activity is an effective increase in systemic circulation without excessive burdens on the cardiopulmonary system, since muscle contraction is predominantly dynamic, when no resistance to the pedal is added. Other advantages justify the use of this ergometer: a potential reduction in the risk of falls, the possibility of performing a constant and more lasting effort and the possibility of monitoring vital signs at the metabolic demand peak caused by exercise[16,21].

  Additionally, studies have shown that the early use of a cycle ergometer in intensive care unit patients, even during ventilation, increases muscle strength, also improving functional capacity, with similar cardiovascular benefits achieved in treadmill rehabilitation[22,23]. Adding to the effectiveness of the method, an important advantage is that the interruption of effort occurs in a safer way, since the patient is already seated and supported with both hands. Therefore, even if the interruption happens in an unexpected and abrupt way, the physical therapist will be in a better position to handle the situation and ask for support when needed. Another relevant point is the ease in having oxygen support, if needed, even during the protocol implementation.

  Some limitations of this study must be highlighted: (1) limited sample size, reflecting reduced power to identify the significant differences; (2) simple random sampling, in alternately sequence, which can enable the occurrence of heterogeneity among groups. However, this is a new protocol, evaluated in a pilot study. As a result, the power to identify differences between groups is limited and there was uneven distribution of possible confounding variables between the control and alternative groups. Nevertheless, the differences are possibly associated with a conservative bias, as longer MDW in the 6MWT pre-intervention and lower BMI were found in the control group.

   

  CONCLUSION

  This study demonstrated that both protocols were similarly effective in promoting increased MDW in the 6MWT in patients who underwent physical therapy rehabilitation after CABG, with a tendency of superiority in the cicloergometer group. However, a phase III randomized clinical trial is needed to evaluate the significance of these reported findings.
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    ABSTRACT

    OBJECTIVE: To evaluate the effects of resistance exercise applied early after coronary artery bypass grafting.

    METHODS: It is a randomized controlled trial with 34 patients undergoing coronary artery bypass grafting between August 2013 and May 2014. Patients were randomized into two groups by simple draw: a control group (n=17), who received conventional physical therapy and an intervention group (n=17), who received, additionally, resistance exercise. Pulmonary function and functional capacity were evaluated in preoperative period and hospital discharge by spirometry and the six-minute walk test. For statistical analysis, we used the following tests: Shapiro-Wilk, Mann-Whitney, Student's t and Fisher's exact. Variables with P<0.05 were considered significant.

    RESULTS: Groups were homogeneous in terms of demographic, clinical and surgical variables. Resistance exercise exerted no effect on pulmonary function of intervention group compared to control group. However, intervention group maintained functional capacity at hospital discharge measured by percentage of predict distance in 6MWT (54.1±22.7% vs. 52.5±15.5%, P=0.42), while control group had a significant decrease (59.2±11.1% vs. 50.6±9.9%, P<0.016).

    CONCLUSION: Our results indicate that resistance exercise, applied early, may promote maintenance of functional capacity on coronary artery bypass grafting patients, having no impact on pulmonary function when compared to conventional physical therapy.

    Keywords: Exercise. Rehabilitation. Myocardial Revascularization.

  

   

   

  INTRODUCTION

  Coronary artery bypass grafting (CABG) is the main treatment for coronary artery disease when medicines or percutaneous procedures are not enough to revert symptoms[1,2]. Over the past 10 years, the use of more durables grafts, aiming to minimize injuries to the patients, brought a progressive improvement to this surgical procedure[3].

  This progress has also encouraged advancements in the area of cardiac rehabilitation, which uses supervised exercise as therapeutic basis[4,5]. It is known that the practice of regular physical activity is beneficial and recommended as one of the best treatments for patients undergoing cardiac surgery, intending to reduce the risk of future cardiac events[6].

  Therefore, cardiac rehabilitation protocols have been developed to restore patients' daily activities, emphasizing physical and educational activities aiming lifestyle changes. Recent therapeutic techniques allow early hospital discharge with minimal reduction of functional capacity[5,7].

  In this respect, these patients have performed not only aerobic exercises but also resistance exercises and this practice is recommended for increase in functional capacity. The benefits of resistance exercise associated to aerobic exercise include an overall decrease of recurrent cardiac events, increased survival, physical and psychosocial independence, and improved quality of life[8].

  Since the first guidelines about resistance training established in 2000 by American Heart Association (AHA) and American College of Sports Medicine (ACSM), this exercise modality has become more accepted and included in exercise programs for subjects with and without cardiovascular disease. Brazilian Guidelines for Cardiac Rehabilitation and the ACSM report that muscle strength is fundamental to health, to the maintenance of functional capacity, and to achievement of satisfactory quality of life[5,9].

  Considering the above, our aim consists in evaluate the effects of resistance exercise applied early after coronary artery bypass grafting on functional capacity and pulmonary function.

   

  METHODS

  Type and location of the study

  This randomized clinical trial was conducted in a Brazilian university hospital.

  Study sample

  A non-probabilistic sample of adult patients undergoing CABG between August 2013 and May 2014 were included in our study. Patients not included had chronic obstructive pulmonary disease, neurological sequelae, neuromuscular disease or submitted to associated, emergency or off-pump surgery. Perioperative deaths, surgical re-intervention and patients who remained on mechanical ventilation longer than 24 hours or noninvasive ventilation longer than four hours were excluded.

  Total sample consisted of 34 patients randomized by simple draw into two groups: a control group with 17 patients undergoing conventional physical therapy and an intervention group with 17 patients undergoing resistance exercise (Figure 1).
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  Patient evaluation

  In preoperative period, patients were informed and guided about the study and were subsequently evaluated. Data were collected from medical records and physical therapy evaluation form using a specific instrument developed for the study divided into three parts, containing data about pre-, intra-, and postoperative periods. Then, to assess pulmonary function, we performed spirometry, which involved the measurement forced vital capacity (FVC), forced expiratory volume in the first second (FEV1), forced expiratory coefficient in the first second (FEV1/ FVC [%]), and peak expiratory flow (PEF), following criteria established by the guidelines for pulmonary function tests[10]. For mortality risk assessment we used EuroScore II[11].

  The six-minute walk test (6MWT) was performed to evaluate functional capacity according to guidelines of American Thoracic Association[12]. The equation proposed by Iwama et al.[13] was applied to estimate the predicted distance walked in the 6MWT. We performed spirometry and 6MWT preoperatively and at hospital discharge.

  Proposed treatments

  Patients included in control group received conventional physical therapy consisting of diaphragmatic breathing exercises and progressive ambulation, varying according to postoperative day and subjective tolerance to exercise assessed by Borg scale[14]. Additionally, were performed assisted and active exercises for upper (UL) and lower limbs (LL).

  Intervention group received diaphragmatic breathing exercises, progressive ambulation and resistance exercises for UL and LL. Initial load was established using a stress test, which consisted of a set of 10 repetitions using 0.5 kg dumbbells for elbow flexion and 1.0 kg shin pads for knee extension. The load was defined by subjective perceived effort using Borg scale[6,14].

  Resistance exercises consisted of muscle training with dumbbells for UL (biceps and triceps) and shin pads for LL (quadriceps) with the patient in Fowler 45±, during immediate postoperative period, and subsequently sitting in bed with free LL allowing alternated and unilateral knee extension. Training of hip adductors and abductors and triceps surae occurred at ward, where patient was free to ambulate, and consisted of three sets of 10 repetitions for each muscle group. Sessions were performed right after extubation in both the groups, for 30 minutes, twice a day in the intensive care unit (ICU) and once a day at ward until hospital discharge.

  During exercises in the ICU, blood pressure, heart and respiratory rates, and oxygen saturation were monitored using a multiparameter monitor model Infinity Delta XL (Dräger Medical, Lübeck, Germany). At ward, before and after each session, blood pressure was measured using a digital sphygmomanometer (Panasonic model EW-BW30S, São Paulo, Brazil). Heart rate and oxygen saturation were monitored with a digital oximeter (Acc U Rate, United States).

  Statistical analysis

  Data collected were statistically analyzed using software Stata/SE 12.1 (Stata Corp, College Station, Texas, USA). To identify normality Shapiro-Wilk test was used. Quantitative variables were expressed as mean and standard deviation and their differences assessed using Mann-Whitney test for non-normal variables and Student's t test for normal variables (independent and paired). For categorical variables, Fisher's exact test was used. The results were considered statistically significant when P<0.05.

  Ethical aspects

  In compliance with Resolution 466/12 of the National Health Council, the present study was approved by the Institutional Research Ethics Committee (No. 337.227).

   

  RESULTS

  In our study were included 48 patients. Fourteen were excluded due non-invasive ventilation longer than four hours (n=4), mechanical ventilation longer than 24 hours (n=3), surgical reintervention (n=5) and death (n=2) (Figure1). Mortality rate in this population was 4.2%.

  Therefore, the final sample consisted of 34 patients, predominantly men (76.5%), mean age of 60.9±6.8 years, body mass index (BMI) of 25.7±3.3 kg/m2, and EuroScore II of 0.76±0.14%. Groups were homogeneous in terms of demographic, clinical, and surgical characteristics (Table 1).
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  Intubation time, length of stay in ICU and hospital were not significantly different between the groups, with an average duration of 14.2±7 hours, 3.3±1 days and 6.9±2.1 days, respectively (Table 1).

  Spirometry results assessed preoperatively and at hospital discharge are shown in Table 2. In both groups, there was a significant decrease in FVC, FEV1 and PEF at hospital discharge compared with the values obtained in preoperative period.
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  Intra-group analysis indicated that the control group subjected to conventional physical therapy showed a significant decrease (P=0.016) in the predicted distance on the 6MWT when comparing preoperative and hospital discharge assessments. However, the intervention group submitted to resistance exercise maintained the predicted distance on the 6MWT (Table 3 and Figure 2).
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  DISCUSSION

  Patients undergoing cardiac surgery may present clinical and functional disorders, highlighting pulmonary dysfunction, which leads to decreased lung volume and lung compliance, impaired respiratory function and increased respiratory effort. Decrease in lung volumes and capacities contributes to alterations in gas exchange, resulting in hypoxemia and decreased diffusion[15].

  A previous study that compared pulmonary outcomes in patients undergoing CABG indicated that on-pump surgery worsened lung compliance, gas exchange and prolonged intubation time[16]. In this regard, all patients in our study underwent on-pump surgery and, therefore, pulmonary dysfunction is expected.

  Concerning to respiratory mechanics, our results showed a significant decrease in lung volume and capacity after CABG, in both groups, as other studies in this population[15,17]. Oliveira et al.[18] suggested that the decrease in FVC and FEV1 occurs by increased respiratory effort, shallower breathing due pain and decreased chest expansion secondary to sternotomy and surgical manipulation, resulting in restrictive ventilatory dysfunctions after surgery.

  Decreased FVC and FEV1 after cardiac surgery affects coughing and sputum clearance, which may lead to obstruction of small airways, predispose the occurrence of micro-atelectasis and reduction of oxygenation, increasing hospital stay[19].

  Exercise programs are essentials for patients undergoing cardiac surgery[20]. El-Ansary et al.[21] relate that, although pulmonary dysfunction is common in postoperative period, musculoskeletal disorders are underdiagnosed after cardiac surgery, with an incidence between 40% and 80%[4].

  Recently, Gonçalves et al.[9] reported that patients showed good tolerance during the practice of resistance exercise and it was considered safe due to lack of complications or cardiovascular events. These authors related as benefits of resistance exercise in cardiac patients: health improvement, control of risk factors and functional capacity increase. However, it is necessary to emphasize the importance of specific and individual evaluations prior to exercise prescription.

  We found decrease in predicted distance walked in 6MWT between preoperative period and hospital discharge, as expected. However, patients who performed resistance exercise maintained their functional capacity when compared to control group.

  Kawauchi et al.[20] compared two physical therapy programs, involving a control group (routine protocol) and a training group, submitted to resistance exercise after cardiac transplantation, starting right after extubation. These authors observed similar results in both groups, with improvement in pulmonary function and functional capacity, concluding that the novel treatment program was as beneficial as routine program.

  We evaluated the effects of resistance exercise applied early after CABG patients, starting the protocol in the first postoperative day. Researches about this topic, especially, concerning early resistance exercise in this population are scarce, which difficult comparisons of our results, emphasizing the importance of this study.

  Limitations

  Some patients presented pulmonary dysfunction and/or complications, requiring noninvasive or invasive ventilation for a long period or even surgical reintervention. Furthermore, peripheral muscle strength was not assessed.

   

  CONCLUSION

  Our results indicate that resistance exercise, applied early, may promote maintenance of functional capacity on CABG patients, having no impact on pulmonary function when compared to conventional physical therapy.
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    ABSTRACT

    INTRODUCTION: The elderly population is growing rapidly. Political and socio-economic changes led to the demographic transition in this population with the highest number of surgeries and as well as many comorbidities.

    OBJECTIVE: To evaluate the impact of cardiovascular intervention on quality of life of elderly patients after three and six months.

    METHODS: Analytical prospective cohort study with elderly between 60 and 80 years of age, of both sexes, with a diagnosis of coronary artery disease and underwent cardiovascular intervention during the period June 2010 to June 2011. Data were collected by individual interviews in the pre and postoperative periods (after three and six months) by telephone. We used the SF-36 to analyse quality of life in order to assess the physical and mental health of the study population.

    RESULTS: Of the 44 individuals evaluated, 59.1% were men, 75% in the range of 65 to 74 years, 38.6% were white and 38.6% were black, 31.8% were uneducated, 43.2% were married and 68.2% had less than a minimum wage. Prevailed patients: non-diabetics (68.2%), non-obese (81.8%), hypertensive (84.1%), non-alcoholic and non-smokers (68.2% and 61.4%, respectively). A significant increase in the average of the SF-36 scores between pre and post-surgical periods (three and six months) for the domains: functional capacity, pain, general health, vitality and emotional aspect.

    CONCLUSION: The elderly population undergoing intervention may have cardiovascular benefits and improvements of quality of life. Physical fitness improvement measures can be taken to resume that capability.

    Keywords: Quality of Life. Aged. Cardiovascular Surgical Procedures. Angioplasty, Balloon, Coronary.

  

   

   

  INTRODUCTION

  Population aging in Brazil started from the sixties, twentieth century, when it began to decrease fertility and infant mortality[1]. The elderly population grew rapidly, increasing from 8.6% to 11% in ten years[2].

  Political and socio-economic changes generated this process of demographic transition. Increased longevity results from the transformation of mortality in children and infectious diseases to increased mortality in the elderly population by chronic and external diseases[3].

  Cardiovascular disease (CVD) remains the leading cause of death and disability in the elderly, even with the reduction of smoking and greater access to primary care[2,4].

  This population presents the largest number of surgeries and comorbidities. The most performed cardiovascular interventions in the elderly are the myocardial revascularization (CABG) and coronary angioplasty (ACTP), in the treatment of coronary artery disease (CAD), where clogged arteries can cause the acute myocardial infarction (AMI). The risk of complications after CABG and ACTP has been researched in this population, mechanisms were also proposed to reduce morbidity and mortality and improve quality of life (QOL)[5].

  Heart failure (HF) comes from physical and psychological symptoms, and is noted as CAD outcome, once installed, have severe impact on the patients' lives[3]. The IC is recognized as a public health problem due to its increase each year, and yet, it represents higher costs to social security programs such as licenses and retirements[6,7].

  About 49% of CAD deaths occur in developing countries. In developing countries, one third (34%) of the deaths are associated with CAD in 2020. In Northeastern Brazil, the relevance of these causes is also notable, since about 45% of the elderly deaths are due to causes associated with CAD[8].

  Although the aging process is not related to coronary heart disease, chronic degenerative diseases are more associated with age, as being quite described in the elderly. And the number of chronic diseases is directly associated with greater functional disability[9].

  Cardiovascular diseases compromise QOL of patients by deterioration of cardiac function, as an essential body for maintaining life[10].

  Advances in medical and surgical treatment CAD allowed increase in patient survival. With this advance, there are new drugs and procedures that allow the improvement in patients' QOL[3].

  To evaluate QOL, the most widely used instrument is the SF-36 (The Medical Outcomes Study 36-item Short-Form Health Survey), being applied in a wide variety of populations, including aspects such as function, dysfunction and emotional well-being and physical condition[4].

  Thus, the study sought to assess the impact of cardiovascular surgery on the QOL of elderly patients after three and six months.

   

  METHODS

  Analytical prospective cohort study, conducted at the Federal University of Maranhão - Presidente Dutra Hospital in São Luís, MA, Brazil, approved by the Research Ethics Committee of the institution under protocol number: 005 311/2009-0.

  They participated in the study, aged between 60 to 80 years (both sexes), diagnosed with CAD, which were referred for elective cardiovascular interventions of CABG or percutaneous transluminal coronary angioplasty (PTCA), and those who were aware of the Informed Consent. Non-elderly patients with antidepressant drug use or phychiatric disorders were referred for psychotherapy, which harms the understanding and communication in the interview and even patients with acute coronary syndrome requiring emergency surgery or those with compromised ventricular function.

  They participated in the cohort study from June 2010 to June 2011, undergoing CABG or ACTP surgery. There were two exclusions from the sample, referring to patients who progressed to death after three months of CABG.

  Data were collected by individual telephone interviews conducted before surgery and in the 3rd and 6th month after the surgery.

  The validated and generic SF-36 questionnaire was used to assess QOL. The effectiveness of this device in patients undergoing cardiovascular surgery has been reported in the literature[11], the questionnaire can be applied to patients from 12 years of age. Our goal was to assess the physical and mental health conditions.

  The SF-36 is multidimensional with eight domains divided into two major components: a) physical component b) the mental component, with a total of 35 questions. The questionnaire also includes an item for evaluation of health changes a year ago (question two), as is noted in Table 1[11].
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  The first data collection was carried out during the week (morning, afternoon or evening). This step took place before the surgical procedure and included conducting interviews to evaluate the clinical and sociodemographic profile, and then, SF-36 questionnaire to assess QOL was applied. In the second stage, three and six months after the intervention, the SF-36 questionnaire was applied again by phone. A unique score for each question was used to interpret the results and converted to a scale of 0 to 100, where values close to zero reflect poor health perception, and numerical scores close to 100 show good health awareness[12].

  It is noteworthy that the SF-36 was previously validated for use either through phone calls, interpersonal interviews or under self-administered form, thus no differences were noted between the results obtained[11,13].

  We collected the following variables: sex; age (complete years); ethnic group (white, brown and black); origin (São Luís region and other cities in the state of Maranhão); marital status (single, married, common-law marriage, separated, widowed); education (years of schooling completed); and family income (in minimum wages), all self-declared. It also investigated the presence of smoking and drinking.

  Data were analyzed using Statistical Package for the Social Sciences (SPSS) for Windows. Descriptive statistical analyzes were performed (frequency tables), mean, standard deviation and median of parametric variables and range of nonparametric variables. Later, the SF-36 was evaluated using the Friedman test. The evaluation of the effect of CABG or PTCA in relation to the domains of the SF-36 was performed using the nonparametric Mann-Whitney test. The evaluation of current health compared a year ago was performed using the chi-square test. Normality was assessed by the Shapiro-Wilk test. The significance level used in the study was 5%.

   

  RESULTS

  Among the 44 patients evaluated, it was noted a frequency of 59.1% (n=26) men, most concentrated in the age group from 65 to 74 years, 75% (n=33), white and brown races were the most prevalent with 38.6% (n=17) each, uneducated individuals were more expressive, 31.8% (n=14). Regarding marital status, 43.2% (n=19) were married and 68.2% (n=30) reported incomes below the minimum wage, concerning the cardiovascular procedure, CABG was carried out in 27.3% (n=12) and PTCA in 72.7% (n=32) (Table 2).
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  Among the prevailed patients, clinical conditions and living habits were evaluated: non-diabetics, 68.2% (n=30), not obese, 81.8% (n=31), hypertensive, 84.1% (n=37), non-alcoholic, 68.2% (n=30) and smokers, 61.4% (n=27), as shown in Table 3.
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  Table 4 showed a statistically significant increase (P<0.05) the average of the SF-36 scores between pre and post-surgical periods (three and six months) for the domains: functional capacity, pain, general health, vitality and emotional aspect. The social domain reduced by changing from six months after surgery. The median physical domain did not differ during the follow-up (P<0.05).

  
    

    [image: Table 4. Average]

  

   

  DISCUSSION

  This research, as well as the Armendaris & Monteiro[14] found higher prevalence of women without education or with limited schooling among elderly patients undergoing cardiac surgery. These authors also reported a high frequency of dyslipidemia and hypertension as chronic diseases, agreeing to share with our findings, where the number of hypertensive and diabetic patients was significant. Regarding the frequency of obesity among the evaluated individuals, the prevalence was similar (12%) to the findings.

  Christmann et al.[6], when assessing elderly cardiac patients, found higher frequency of men, a finding similar to this research, but also more often of elderly people with low education, 92.5%, and married, 39.2%.

  Among the domains of SF-36, there has been a significant improvement in the functional capacity domain (44.7 points versus 60.3 points in the preoperative period and six months after surgery) compared to physical, pain, health, vitality and emotional (difference to five points), leaving the caveat that all areas have remained above 50[6] points out that the low QOL in this age group in association with heart disease can lead to serious commitments.

  It is not new that cardiovascular surgery can positively affect the QOL of elderly patients[6]. However, defining the impact of this event on QOL can be an indispensable task to carry out psychological interventions in the pre, peri and post-surgical period, aggravating to design ever smaller, in activities of daily living, functional and mental capacity of this population.

  Santana et al.[15], in their research in Aracaju, Sergipe, Brazil, evaluated the QOL of three groups of patients undergoing cardiac surgery (pre-surgery, three and six months after surgery) found a frequency of men, being married and low schooling among the evaluated patients, similar to our findings. For smoking and diabetes association, the authors also report data similar to ours, more than half of ex-smoking and often less than one third. However, alcohol consumption was more pronounced in our research.

  Regarding the score of the SF-36 among the domains, a linear increase was noted in almost all domains of the questionnaire (except for social and emotional domains), which indicates an improvement in the patients' QOL.

  The research performed by Wong & Chair[11], which assessed QOL after three months of heart surgery, revealed improvements in all domains of the SF-36, except for the areas of functional and social capacity.

  Santana et al.[15], in their research finds these different data, obtaining average of Nottingham Health Profile (NHP), a measure to assess QOL in validated chronic diseases, worsening the indicative of QOL over time after 30 and 90 days, damaging the QOL of patients undergoing cardiac surgery after hospital discharge. This difference may be due to the sensitivity of evaluation methods.

  The use of models for evaluating QOL suitable for the study population should be applied specifically in the evaluation of multiple aspects of physical or mental health.

  Titoto et al.[16] referred to physical deconditioning due to a change in the QOL of patients undergoing cardiac surgery. It is noteworthy in this context the importance of a multidisciplinary support to these patients, especially the physiotherapist that can contribute to an abbreviation of this physical deconditioning, or the rehabilitation of these evaluated patients.

  The surgical event may limit the interaction and socialization of the elderly, not to mention the limitations inherent to this age group as post-surgical complications. However, it is noteworthy that both the social field and the mental state, despite suffering reduced follow-up, still remained above 50, featuring a good perception of health in these areas.

  The mental aspects can be initially affected by the disease, the adoption of "mourning", the loss of health, feeling compared to the loss of a loved one[6]. Thus, the health of elderly person needs comprehensive approach to be able to infer improvements in their QOL[14].

  The study of QOL stressed the importance of discussion of the impact of intervention strategies in cardiac surgery and health care on the QOL of elderly patients with chronic diseases.

  In this research we used the SF-36, the instrument is already validated as a means of assessment of QOL through phone calls, individual interviews or in the self-administered form[11,13].

  In a systematic review, Jokinen et al.[17] observed that the QOL tends to improve in most studies, one year after the surgical event.

  Our findings indicate that the elderly population undergoing cardiovascular surgery can have benefits in improving QOL, especially in the matters: functional, physical, pain, health, vitality and emotional. Physical fitness improvement measures can be taken to resume that capability.
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    ABSTRACT

    OBJECTIVE: The aim of this study was to identify factors associated with intubation time and intensive care unit stay after coronary artery bypass grafting with cardiopulmonary bypass.

    METHODS: This was a retrospective study, whose data collection was performed in the hospital charts of 160 patients over 18 years, who underwent surgery from September 2009 to July of 2013 in a hospital in the state of Espirito Santo, Brazil.

    RESULTS: The mean age of the subjects was 61.44±8.93 years old and 68.8% were male. Subjects had a mean of 5.17±8.42 days of intensive care unit stay and mean intubation time of 10.99±8.41 hours. We observed statistically significant positive correlation between the following variables: patients' age and intubation time; patients' age and intensive care unit stay; intubation time and intensive care unit stay.

    CONCLUSION: In conclusion, the study showed that older patients had longer intubation time and increased intensive care unit stay. Furthermore, patients with longer intubation time had increased intensive care unit stay.

    Keywords: Myocardial Revascularization. Extracorporeal Circulation. Respiration, Artificial. Intubation. Risk Factors. Epidemiology.

  

   

   

  INTRODUCTION

  Patients referred for coronary artery bypass graft (CABG) frequently have one or more comorbidities associated with coronary heart disease, as hypertension, diabetes mellitus (DM), peripheral vascular disease, cerebrovascular disease, renal dysfunction (RD) and class II heart failure or above according to New York Heart Association (NYHA)[1]. Some of these comorbidities have been associated with prolonged mechanical ventilation (MV), and a higher risk of re-intubation in the postoperative period after CABG[2].

  A recent study reported that postoperative total MV time was an independent risk factor for re-intubation following CABG[3]. The occurrence of complications is also increased in older patients undergoing CABG[1,4].

  Prolonged MV after CABG is closely linked to increased morbidity and mortality of patients, and longer stays both in hospital and in intensive care unit (ICU)[2,5,6], which generates more costs for the service[5,6]. It is important to study the predictors of prolonged MV and ICU stay in these patients because this knowledge may contribute to optimise the management of the most appropriate care for CABG patients.

  The aim of this study was to identify factors associated with intubation time (IT) and ICU stay after CABG with cardiopulmonary bypass.

   

  METHODS

  This is a retrospective study composed of patients undergoing CABG, from September 2009 to July 2013 in a hospital in the state of Espírito Santo, Brazil.

  Data collection was conducted from October 2013 to February 2014 on hospital charts of patients. Inclusion criteria were all patients who underwent isolated CABG with cardiopulmonary bypass (CPB) use from September 2009 to July 2013, over 18 years, of both genders. Patients who underwent concomitant CABG with valve surgery or other surgeries were not included in accordance with the inclusion criteria. We excluded patients who died and those whose charts did not have enough data for the research. Of the total of 172 charts, 160 were included in the sample. Three were excluded because the patient died in the first days after surgery and other nine did not contain sufficient data.

  Patient charts were carefully reviewed and data collected were: chart record number, age, gender, admission date, discharge date, smoking history, preoperative hypertension, preoperative DM, preoperative dyslipidemia, preoperative acute myocardial infarction (AMI), date and time of surgery, number of coronary grafts, length of CPB, date and time of entry in the ICU, date and time of extubation, IT (time in hours from intubation in the surgical room to extubation), re-intubations (yes or not, date and time), date and time of the second extubation, use of noninvasive ventilation (NIV) (day and time in minutes), date and time of discharge in the ICU, length of ICU stay (in days), and number of physical therapy attendances per day on each of the following days after the surgery: immediate postoperative (IPO), first postoperative day (PO1), second postoperative day (PO2), third postoperative day (PO3), fourth postoperative day (PO4), fifth postoperative day (PO5), and sixth postoperative day (PO6).

  We observed all ethical aspects covered in the Brazilian standards (Resolution 466/2012-CNS) and international standards (Helsinki Declaration/2008) for research on human beings. The project was approved by the Universidade Federal do Espírito Santo Research Ethics Committee under number 294/10.

  Statistical analysis was performed using the Statistical Package for Social Sciences software (SPSS) 22 (SPSS Inc.). Categorical variables were expressed as percentages and continuous variables as mean ± standard deviation (SD). Initially, we used the Kolmogorov-Smirnov test to evaluate the normality of the variables. Due to the breakdown of normality hypothesis in all cases, Spearman correlation coefficient (non-parametric) was used to check the correlation between variables. For comparison between groups we used the non-parametric Mann-Whitney test.

   

  RESULTS

  Study population had a mean age of 61.44±8.93 years old and 68.8% (n=110) were male. The average time of CPB was 58.85±21.89 minutes, and the mean number of grafts per surgery were 2.79±0.88. The mean IT was 10.99±8.41 hours. The mean duration of ICU stay was 5.17±8.42 days. These intraoperative and postoperative characteristics of patients are detailed in Table 1.
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  We observed significant positive correlation between patients' age and IT; between patients' age and ICU stay; and between IT and ICU stay. Number of grafts and time of CPB did not have significant correlation with IT or ICU stay (Table 2).
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  There was no significant relationship between ICU stay and any of categorical variables gender, smoking, hypertension, DM, dyslipidemia and previous AMI (Table 3). Similarly, statistically significant relationships between these categorical variables and IT weren't observed (Table 3). The prevalence of these categorical variables observed in the study population was: 68.8% had hypertension; 38.8% had DM (not specified whether type I or II); 38.1% had dyslipidemia, 39.4% were smokers, and 23.1% had previous AMI.
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  Eight (5%) patients required re-intubation. Only 20 (12.5%) patients underwent some type of NIV during the postoperative period.

  Regarding the physiotherapy care received by patients, on the PO1, only 3.1% of patients received physiotherapy care and each of them received only one attendance a day; on the PO1 16.3% of patients received 1 attendance a day and 2.5% received 2 attendances a day; on the PO2 only 5.6% of patients received 1 attendance a day. During PO3, PO4, PO5 e PO6 only 2.5% of patients received 1 attendance a day. Due to the low number of patients who received physiotherapy care, it was not possible to apply statistical tests to relate this variable with the study outcomes.

   

  DISCUSSION

  The average age of patients was similar to other studies in recent years[1,3,5-7], which is in line with the current trend of increasing age of patients undergoing CABG[1].

  The major findings of the present study were that patients' age had a significant positive correlation with TI and ICU stay. In addition, TI had a significant positive correlation with ICU stay.

  Piotto et al.[8] also reported that age was a predictor of prolonged MV and increased hospital stay. Another study also identified age as an independent predictor of prolonged MV[9]. Due to the increasing age of patients undergoing myocardial revascularization in last decades[1], it is important to minimize the risk of prolonged TI and ICU stay in this segment of the population, since prolonged intubation results in significant acute and midterm morbidity and mortality[2].

  Regarding the positive correlation between IT and ICU found in this study, Cislaghi et al.[5] reported that prolonged MV is associated with higher length of stay in ICU and total hospitalization time. Similarly, Akdur et al.[10] showed increase in ICU stay for patients who spent more than 24 hours on MV.

  In our results, the number of grafts did not have significant correlation with IT or ICU stay, and we found a mean of 2.79±0.88 grafts. This number is smaller than the average number of grafts reported by some authors[1,2,11,12], but our average of grafts was similar to the mean found in another study that also did not observe relationship between number of grafts and length of MV or ICO stay[10].

  Guizilini et al.[13] compared CABG postoperative period with and without CPB, and concluded that there are impairments of lung function in both; however, this is significantly higher in patients operated with CPB. Most patients undergoing CPB suffer pulmonary dysfunction[11,13-15]. A recent study concluded that compared with CABG with CPB, CABG without CPB reduced postoperative respiratory and renal morbidity, and shortened ICU and hospital stay in high-risk patients[12].

  In the present study, the mean time of CPB was 58.85±21.89 minutes. The study by Romanini et al.[16] showed average time of CPD similar to this. Other studies presented higher time of CPB[5-6,12,17], and a recent epidemiological study showed smaller mean time of CPD (46.7±22.9 min) for patients underwent CABG[7].

  Akdur et al.[10] evaluated the length of MV on CABG postoperative period and observed that MV was longer in patients undergoing longer duration of CPB. The average time of CPB observed in our study (58.85±21.89 minutes) was smaller than the average times of both groups in that study and perhaps this might explain why we did not find correlation between time of CPB and IT.

  CPB time longer than 91 minutes was shown to be an independent predictor of prolonged MV[5]. A recent publication[6] concluded that postoperative prolonged MV was associated with longer perfusion times in CABG patients, and showed that every 1-minute increase over 82.5 minutes of CPB time increased risk of delayed extubation by 3.5%. Regarding the observed differences in our results when they are compared with the two studies mentioned above, it is important to note that the average CPB time observed in our study was very shorter than average time of those studies and very few patients in our study had more than 91 minutes of CPB time. Furthermore, in the second study[6], the patient population was comprised of a heterogeneous group of patients who had concomitant procedures along with CABG, such as valve procedures, features that may also explain at least in part the differences found.

  Hypertension[2,6,8], DM[2,6,8] and dyslipidemia[6,8] have not been associated with a higher intubation time in patients undergoing CABG, which was also observed in our results.

  In several studies, smoking has not been related with increased IT in the postoperative of CABG[2,6,8,10], which corroborates our results. However, a recent study accessed a total of 3730 patients undergoing isolated CABG and reported that the smoking group had significantly longer duration of MV[18].

  In this study, the prevalence of previous AMI was 23.1%. An epidemiological study conducted in a Brazilian institution showed a prevalence of 46.9% for previous among AMI 3010 patients undergoing CABG[7].

  Our data showed no relation between previous AMI and IT or ICU stay, which corroborates another study[6]. However, the mentioned study also assessed previous left ventricular dysfunction, ejection fraction and NYHA class, and showed that postoperative MV had no association with previous left ventricular dysfunction and ejection fraction, but they concluded that postoperative prolonged MV was associated with advanced NYHA class[6]. Légaré et al.[9] reported that ejection fraction < 50% is a preoperative independent predictors of prolonged ventilation. In addition, Sá et al.[19] showed that ejection fraction < 50% is a risk factor for low cardiac output syndrome after CABG, and they postulated that patients with low cardiac output after CABG present longer ICU and hospital length of stay. One limitation of our study, which was retrospective, was our inability to assess the information about preoperative ejection fraction, left ventricular dysfunction, heart failure, and NYHA class, since this information was not included in many patients' charts, and even it was present, it was not often written in a form of standardized classification for all patients.

  Intraoperative transfusions are independent predictors of prolonged MV[5]. It has been reported that limiting intraoperative and postoperative blood product transfusion decreases adverse postoperative events such as prolonged MV[20]. The mortality risk is directly proportional to the number of packed red blood cells transfused in CABG[21]. However, in the present study, information about blood product transfusions was not collected.

  Akdur et al.[10] reported that 2.61% of patients undergoing CABG required re-intubation. In the present study we observed that 5% of patients were re-intubated. It is very well established in the literature that the use of NIV in the postoperative period of cardiac surgery improves oxygenation[22,23], reduces rate of re-intubation[23], reduces recovery time and median duration of hospital stay[24]. In this study, only 20 (12.5%) patients received NIV in the postoperative period, and among patients who were re-intubated, only 2 (25%) had received NIV before reintubation.

  When we analyzed the average of ICU stay, we found a mean of 5.17±8.42 days. Most authors who had studied this variable found a lower ICU stay[3-6,12,18,24,25] some of them reported almost half of our time or even less[4-5,18].

  Most patients in this study received no physiotherapy care during ICU stay, so it was not possible to apply statistical tests to relate this variable with the study outcomes. It occurred because during most of the study period, the ICU of hospital studied had only one single professional physiotherapist for 30 hours per week, with no physical therapists to assist patients during several hours a day, on weekends, at night, or in the rooms after discharge from the ICU. Although it was not possible to apply tests to correlate the variable physiotherapy care with IT and ICU stay, it is important to note that several studies have reported the importance of physiotherapy care in the pre and postoperative period of CABG in preventing complications[15,22,26,27], improvement of hypoxemia[16,22,28], improvement of tidal volume and vital capacity[29], reducing the time of TI[26,28], reducing the hospital stay[26] and prevention of reintubation[23].

  In regard to limitations of this study, the main limitation was its retrospective nature, because data were collected from hospital patients' charts that had often incomplete or imprecise information, accounting data loss, which cause considerable possibility of bias.

   

  CONCLUSION

  In conclusion, the study showed that older patients had higher IT and increased ICU stay. Furthermore, patients with longer IT had higher ICU stay.
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    ABSTRACT

    Surgical ablation, concomitant with other operations, is an option for treatment in patients with chronic atrial fibrillation. The aim of this study is to present a literature review on surgical ablation of atrial fibrillation in patients undergoing cardiac surgery, considering energy sources and return to sinus rhythm. A comprehensive survey was performed in the literature on surgical ablation of atrial fibrillation considering energy sources, sample size, study type, outcome (early and late), and return to sinus rhythm. Analyzing studies with immediate results (n=5), the percentage of return to sinus rhythm ranged from 73% to 96%, while those with long-term results (n=20) (from 12 months on) ranged from 62% to 97.7%. In both of them, there was subsequent clinical improvement of patients who underwent ablation, regardless of the energy source used. Surgical ablation of atrial fibrillation is essential for the treatment of this arrhythmia. With current technology, it may be minimally invasive, making it mandatory to perform a procedure in an attempt to revert to sinus rhythm in patients requiring heart surgery.

    Keywords: Atrial Fibrillation. Arrhythmias, Cardiac. Ablation Techniques. Energy-Generating Resources. Cardiac Surgical Procedures.

  

   

   

  INTRODUCTION

  Atrial fibrillation (AF) is the most common and complex supraventricular arrhythmia with loss of atrial contraction, occurring in about 0.4% of the population and with 10% of the patients being over 60 years old. It is frequently associated with mitral valve disease and it is a constant cause of thromboembolic events, especially cerebrovascular[1].

  There are several studies demonstrating that pharmacological means of controlling the rhythm does not reduce morbidity and mortality rate nor does it protect against thromboembolism. The AF that does not respond to medicines has several consequences such as maintaining the irregular rhythm (palpitations and discomfort), loss of atrioventricular synchrony, heart failure, and atrial thrombosis with thromboembolic episodes, being the cause of stroke and pulmonary embolism in 33% of the cases[2-4]. Catheter ablation has an outstanding position in the treatment of AF, but surgery is an effective therapeutic method for treating chronic AF in patients who require heart surgery for other reasons.

  The most accepted theory to explain the electrophysiological mechanism for maintenance of AF is multiple waves, described by Moe[5] and confirmed by the studies of Alessie et al.[6] and Cox et al.[7]. Subsequently, it was shown that AF is initiated by automatic foci with high triggering frequency[8,9]. The endocardial mapping revealed that these foci are located in the pulmonary veins and the creation of multi-shaped lesions with radiofrequency energy where foci originate interrupts AF[10]. While the cardiac electrical stimulation does not propagate where there is lesion with scarring, requiring normal myocardium to progress, the injury caused by ablation with energy sources interrupts the reentry circuit[8-10].

  The International Consensus on Catheter Ablation for Atrial Fibrillation Surgery defined the following indications for surgical ablation of AF[11]: 1) symptomatic patients undergoing surgical procedures; 2) selected asymptomatic patients undergoing another surgical procedure in which ablation can be performed with minimal risk; and 3) surgery for primary AF, to be considered for symptomatic patients who opt for surgery in which one or more attempts of catheter ablation have failed or who are not candidates for catheter ablation.

  In addition, the Brazilian Guidelines for Treatment of AF indicate the following[12]: Class I: patients with symptomatic AF undergoing mitral valve surgery; Class II B: surgery for treatment of AF in patients with symptomatic AF in which catheter ablation cannot be performed or has failed.

  The first non-pharmacological treatment of AF includes: 1) electrical cardioversion with a high recurrence rate[13]; 2) techniques using intraoperative cryoablation of the bundle of His and the atrioventricular junction[14]; 3) isolation of the left atrium[15]; 4) catheter ablation of the atrioventricular junction and permanent pacemaker implantation[9]; 5) catheter ablation of the bundle of His and definitive pacemaker implant; and 6) "Corridor Operation[16]".

  Although they regularize heart rate, these procedures maintain the atria, or part of them, fibrillating, thereby not eliminating the risk of complications such as hemodynamic compromise and the occurrence of thromboembolic events.

  Based on the electrophysiological mechanisms of AF analyzed in experimental studies, the "Cox operation"has been described, which consists of making incisions and sutures on the atrial wall, enabling the spread of electrical stimulation in the atria within a labyrinth, ordering atrial contraction[17]. Changes have been performed to the "Cox Operation", making it simpler and also propitiating the return of sinusal rhythm[18]. Studies reporting the success of this technique were published, and it is considered the reference standard for the surgical treatment of AF[19,20], mainly in patients with mitral valve disease[21].

  The wide dissection of cardiac structures and the extensive lines of section and suturing of the atrial wall, however, significantly increased operative time as well as cardiopulmonary bypass and aortic clamping time, resulting in higher postoperative morbidity and making the widespread application of the procedure difficult.

  In order to increase the applicability and reduce the complexity of the "Cox operation", several technical modifications were introduced, such as the change in the location of the atrial incisions[22]; the reduction of section lines and suturing of the atrial wall, known as "Mini Cox[23]"; and the unilateral procedure, performed only in the left atrium, called "Cox at Left"[24].

  The use of catheter ablation for the treatment of supraventricular arrhythmias stimulated the use of energy sources (cryoablation, radiofrequency, microwave, ultrasound, and laser) to cause linear ablative lesions for endocardial and epicardial applications or to replace the cutting and suturing of the atrial wall[25-28], especially when associated with valvular disease.

  The Maze I procedure developed by Cox employed section, suture, and cryoablation[19]. Changes in techniques, including the dismissal of cryoablation, have been introduced, such as described by Jazbik et al.[29], Gregori Jr. et al.[30], and Batista et al.[31].

  Kalil et al.[32] performing a simplified surgical technique with a single incision around all four pulmonary vein ostia in patients with mitral valve disease, found that this technique was effective in treating AF secondary to mitral valve disease.

  Several authors have developed and improved techniques to eliminate chronic AF and return to sinus rhythm in patients undergoing cardiac surgery, especially in patients with mitral valve disease, using various sources of energy capable of causing permanent blocking lines such as microwaves[33], ultrasound[34], cryoablation[23], radiofrequency[35], and laser[27].

  Currently, the most widely used energy source is radiofrequency, an alternating current released in the form of an unmodulated, continuous sine wave capable of promoting ablation of the entire tissue. The wave can be either unipolar or bipolar, irrigated or not. The driving of the energy can be measured, demonstrating the transmural lesion, an important factor to eliminate arrhythmia[36]. After the use of radiofrequency as the form of energy most commonly applied in catheter ablation, results of experimental studies have been published[37,38] with new sources of energy being used in surgical ablation. Radiofrequency ablation for treatment of AF was described by Hindricks et al.[35].

  Regarding cryoablation, there are two energy sources available: nitrogen oxides and argon, the difference being the ability to freeze the tissue. The size and depth of the lesion will depend on factors such as temperature of the ablation catheter, tissue temperature, size of the catheter, duration and number of ablation lines, and the type of source[20]. The disadvantage lies in the length of application and its limited use in minimally invasive techniques.

  In an experimental study, Manasse et al.[39] used radiofrequency and cryoablation for endocardial and epicardial routes and/or video-assisted thoracoscopy, demonstrating the importance of the pulmonary veins and the presence of transmural lesions created quickly.

  Microwave energy uses an electromagnetic field generated by oscillation of the tissue molecules, producing heat with uniform penetration and without burning the surrounding tissues[28]. There is also a limitation on its use in minimally invasive surgery, and complications and concerns about possible esophageal perforation.

  The laser, despite being a promising form of energy, has been tested only in experimental studies[27].

  The effects of ultrasound to treat AF are produced by tissue damage derived from hyperthermia in tissue necrosis, resulting in a transmural lesion that can be used in both endocardial and epicardial applications, in a minimally invasive manner. Considering the experience with the ultrasound scalpel (UltraCision®), often used in videolaparoscopic procedures[40] for treating refractory ventricular tachycardia, Brick et al.[26,41] devised a new approach to form lines of lesions, which would determine the partitioning of the left and right atria under shorter surgical and cardiopulmonary bypass time, reflecting positively in postoperative complications.

  The aim of this study is to present a literature review on surgical ablation of AF in patients undergoing cardiac surgery considering energy sources and return to sinus rhythm.

   

  METHODS

  This study was based on a review of the literature on chronic AF surgery using energy sources, available in the following databases: Latin American and Caribbean Health Sciences (LILACS), Medical Literature Analysis and Retrieval System Online (Medline), and Scientific Electronic Library Online (SciELO), in Portuguese and English, in the last 20 years. The keywords used included: atrial fibrillation, ablation techniques, energy sources, and results of surgical treatment.

  The analysis of the studies was performed descriptively in order to present current knowledge about surgical ablation of AF in patients undergoing cardiac surgery[42].

  Experimental, randomized and non-randomized studies were analyzed on the development of surgical ablation of AF with energy sources associated with cardiac surgery.

  Catheter ablation studies and surgical treatment of AF alone were excluded.

   

  RESULTS

  In this literature review, we identified 72 studies on evolution and improvement of surgery of arrhythmias, divided into: epidemiology and clinics (n=7), AF theories (n=4), guidelines (n=3), experimental surgery (n=9), pioneering surgery (n=8), section and suturing surgery ("Maze") (n=16), and energy sources surgery (n=25) (Table 1).
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  Nineteen articles were identified from the first surgery to eliminate fibrillation, known as the Maze procedure pioneered by Cox, until the early use of energy sources for ablation of arrhythmia.

  Regarding the use of energy sources, Table 2 presents 25 articles focusing on sample size, type of study, results (early and late), and completion (percentage of return to sinus rhythm). Of those, six are randomized trials (484 patients), 17 are non-randomized (1,551 patients), and two are meta-analyzes (74 studies). A total of 19 studies were prospective; 4, retrospective.
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  Analyzing studies with immediate results (n=5), the percentage of return to sinus rhythm ranged from 73% to 96%, whereas in the long-term results (n=20) (from 12 months) the range was from 62% to 97.7%. In both, there was subsequent clinical improvement of patients who underwent ablation, regardless of the energy source used.

   

  DISCUSSION

  With research on the origin of AF and with the experience of electrophysiologists and surgeons, new approaches have emerged from the classic Maze surgery (Cox-Maze)[7,17,18], making the extensive manipulation of the atria inconvenient, with peri- and postoperative repercussions. Consequently, there has been a demand for less invasive procedures, such as manipulation only in the pulmonary veins and intraoperative ablation of atrial walls with alternative energy sources (cryoablation, microwave, radiofrequency, laser, and ultrasound), and thoracoscopy procedures using radiofrequency and ultrasound catheters from the epicardium in on-pump surgeries.

  Atrial ablation can be performed using the traditional cut and suture technique as well as the simplified technique for pulmonary vein isolation, as demonstrated by Albrecht et al.[43] in a controlled, prospective randomized study.

  In a prospective randomized study of patients with rheumatic mitral valve disease with chronic AF, Vasconcelos et al.[44] studied 29 patients (n=13, control group; n=14, treated group) for 11.5 months. The authors concluded that surgical isolation of the posterior wall of the left atrium involving the pulmonary vein ostia is an effective way of treating rheumatic mitral valvular disease in chronic AF.

  Gomes et al.[45], using electrocautery in mitral valve surgery, found that this source of energy reversed arrhythmia in a significant number of patients. In the absence of ultrasound equipment, Brick (personal communication) had the opportunity to use electrocautery in a small number of patients, not recommending its routine use due to charring with the release of small emboli inside the atrium.

  In the following paragraphs, the energy sources are reviewed with data from the literature.

  In regard to cryoablation, Gallagher et al.[46] described its initial use in the treatment of accessory bundles as a method for correcting pre-excitation syndrome. Fukada et al.[47] investigated the indication of "Cox operation"in patients with mitral valve disease and AF using cryoablation to replace some of the atrial incisions. They observed that the ideal cases were patients with disease of non-rheumatic origin, especially those undergoing valve repair.

  Lee et al.[48] used cryoablation to replace the section and suture lines, dividing the patients into two groups: in the first one, the lines described in the "Cox operation"were used; in the second, the left and right pulmonary veins were isolated separately. Thus, they studied the improvement of atrial contraction in 83 patients undergoing surgical treatment of AF and other heart diseases. During early evolution and the six-month follow-up, it was demonstrated that the restoration of sinus rhythm and recovery of atrial contraction were significantly more evident in the second group. Later, Lee et al.[49] compared 86 patients with mitral valve disease of rheumatic origin to 43 patients with mitral disease of degenerative etiology and found similar results in both groups after six months, with conversion to sinus rhythm in 95.3% and 97.7% and recovery of atrial contraction in 90.4% and 91.9%, respectively.

  Cox et al.[50] described a minimally invasive technique for performing the "Cox operation III", with access through right inframammary thoracotomy of about 7 cm, cannulation of artery, right femoral vein and superior vena cava for installation of cardiopulmonary bypass system and endocardial application of cryoablation to replace the section and suture lines.

  In 2007, Blomström-Lundqvist et al.[51] stated the benefit of cryoablation in reversion and maintenance of sinus rhythm in patients undergoing mitral valve surgery. In a prospective multicenter randomized study, they analyzed 69 patients who underwent mitral valve surgery with or without cryoablation in order to assess the efficacy of cryoablation applied to the epicardium of the left atrium in patients undergoing this type of surgery. During follow-up, heart rate was measured at 6 and 12 months, sinus rhythm was regained in 73.3% of the patients who underwent ablation (in both periods) and in 45.7% (6 months) and 42.9% (12 months) of patients who underwent mitral valve surgery alone. There was a significant difference between the groups in the two follow-up periods.

  Johansson et al.[52] used epicardial cryoablation in a randomized study with 65 patients undergoing mitral valve surgery, concluding that the ablation group had better results.

  This source of energy, originally used by Cox et al.[50], represents an effective and safe therapeutic option. However, the main drawback in minimally invasive surgery (off-pump) is that freezing the blood produces coagulation, resulting in the risk of thromboembolism[51].

  Another source of energy, radiofrequency was the first alternative energy source applied in the surgical treatment of AF and it has been widely used. In point-by-point radiofrequency ablation, the irrigated unipolar device produces linear tissue lesions. A bipolar catheter is able to promote ablation of all tissue involved by the electrodes quickly (usually less than 10 seconds). Breda et al.[53] reported the initial assessment of surgical biatrial ablation by radiofrequency. Energy output can be measured during ablation and this can be correlated with proven transmural lesions[54].

  In 2008, Beukema et al.[55] published the results of medium- and long-term follow-up after radiofrequency ablation associated with other cardiac surgeries and demonstrated maintenance of sinus rhythm in 69% of the cases treated in the 1-year follow-up, 56% in 3 years, 52% in five years, and 57% in later periods. Treatment with antiarrhythmic drugs was maintained in 64% of the patients who were free of AF; only 1% was under oral anticoagulation regimen.

  Williams et al.[56] described the experience of three centers with the use of flexible catheter for applying radiofrequency in pulmonary vein isolation using the endocardial application, similar to the "Cox operation", or separately in the right and left sides, with lesions communicating between the two blocs. The procedure was performed in 48 patients undergoing other associated procedures and, in eight cases, lesions were performed in the right atrium. Results showed survival rates of 87.5% and restoration of sinus rhythm in 81% of the cases at an average follow-up of four months.

  Kottkamp et al.[57], through access with anterolateral right mini-thoracotomy and video-assisted cardiopulmonary bypass, performed continuous linear lesions with endocardial application of radiofrequency in the left atrium, involving the mitral annulus and the pulmonary veins after anatomical definition of reentrant circuits with electrophysiological mapping. The procedure was performed in 70 patients with persistent or paroxysmal AF. After six months, 93% of patients were in sinus rhythm; after 12 months, 95% of patients had persistent AF and 97% of patients with paroxysmal AF were in sinus rhythm. Complications from the procedure are a case of esophageal perforation and a case of development of circumflex coronary artery stenosis.

  Benussi et al.[58] described the epicardial application of radiofrequency with multipolar catheter for performing lesions in 40 patients with mitral valve disease. The procedure was performed around the right and left pulmonary veins, connecting them to the left atrial appendage. After the left atriotomy, endocardial application joined the lesions of the pulmonary veins with the mitral valve, with the exclusion, in the end, of the left atrial appendage. In the mean follow-up of 11.6 months, 76.9% of the patients had reverted to sinus rhythm, with a significant reduction in the diameter of the left atrium and recovery of right and left atrial contraction. In the medium-term, the results of the experience with radiofrequency ablation for AF in 132 patients were presented, being performed through epicardial application in 107 patients. The lesions in the left atrium were performed prior to cardiopulmonary bypass and used for correction of associated heart diseases. Operative mortality was 0.8%. After three years of development, 77% of the patients were free of AF and 98% were free of stroke, with a survival rate of 94%.

  In 2011, Canale et al.[59,60] performed retrospective studies demonstrating that the use of bipolar radiofrequency led to the reversal of arrhythmia in 68% of the patients after 14 months in one of the studies and in 73% of the patients in the period of 7 months according to the other one. The author's experience with the use of bipolar radiofrequency was more efficient than with unipolar. In 2014, Huang et al.[61], after comparing the use of monopolar and bipolar radiofrequency, concluded that both are effective for the treatment of chronic AF, however, ablation with bipolar radiofrequency is more convenient.

  Dong et al.[62], in 2013, analyzed concomitant valve replacement and radiofrequency ablation in 191 patients with rheumatic disease; 158 patients were followed-up for a year and sinus rhythm was maintained in 79.11%.

  In 2014, Phan et al.[63], after performing cumulative metaanalysis of randomized clinical trials of surgeries with and without AF ablation in six databases, identified sixteen randomized trials and concluded that surgical ablation concomitant with cardiac surgery was effective and safe to restore sinus rhythm, after 12 months of follow-up.

  Colafranceschi et al.[64] performed video-assisted thoracoscopic surgery in 2009, concluding that it is safe and reproducible, especially in patients with paroxysmal fibrillation refractory to drug therapy who did not require concomitant surgery. This technique opens new paths for patients who have not responded adequately to catheter treatment.

  In Brazil, Brick et al.[26] started to experience with a unipolar radiofrequency catheter while performing point-by-point ablation of the left atrium. The development of bipolar ablation devices with irrigated catheter contributed to the technical improvement of the procedure, leading to shorter operative time and postoperative results showing a satisfactory success rate of 96% of sinus rhythm reversal[53].

  Abreu Filho et al.[65] evaluated 70 patients with permanent AF and rheumatic mitral valve disease. These patients were randomly assigned to undergo either a modified Maze III procedure using Saline-Irrigated Cooled-tip Radiofrequency Ablation (SICTRA) associated with mitral valve surgery (group A) or mitral valve surgery alone (group B). The cumulative rates of sinus rhythm were 79.4% in group A and 26.9% in group B (P=0.001). They concluded that SICTRA is effective for treating permanent AF associated with rheumatic mitral valve disease.

  Using microwave as an energy source, Gillinov et al.[28] described their experience with ablation in 10 patients undergoing surgery for mitral valve and pulmonary vein isolation for epicardial application. After opening the left atrium, the lesions were observed from the endocardial surface, proving to be transmural.

  In 2012, MacDonald et al.[66] concluded that microwave energy concomitant with surgery was not as effective when compared to radiofrequency ablation in long-term outcome assessment.

  Lin et al.[67], in 2011, compared the use of microwave in 94 patients to the use of bipolar radiofrequency in 93 patients undergoing valve surgery, for three months, concluding that radiofrequency ablation is superior to ablation with microwave.

  The use of ultrasound in the treatment of AF promotes tissue damage by hyperthermia. This technology is attracting interest because it allows for ablation in a less invasive manner, without damaging adjacent structures. Brick et al.[68] began their experience with ultrasound using the unipolar endocardial catheter ablation and three patients underwent surgery with reversion to sinus rhythm.

  Execution of intraoperative ablation using this technique, in addition to facilitating and reducing the operative time, allowed for greater understanding of the role of the left atrium and pulmonary veins in chronic fibrillation[26,37].

  Additional procedures were performed, such as exclusion of the right and left atrial appendages; reduction of the left atrium, where necessary; and ablation of the right atrium to eliminate the possibility of atrial flutter.

  Ninet et al.[69], in a multicenter study, prospectively analyzed 103 patients between September 2002 and February 2004, using ultrasound for epicardial ablation of AF. Ablation was performed through epicardial application using a high-frequency ultrasound, EpiCor® (St Jude Medical Inc). Analysis showed that, after six months, 85% of patients were in sinus rhythm. They demonstrated the advantage of using the energy of ultrasound, creating a transmural lesion around the left atrium without the use of cardiopulmonary bypass.

  Lins et al.[70] showed an improvement in functional class in the treated group versus the control group in a comparative study of patients with mitral valve disease, using ultrasound scalpel (UltraCision®). The groups presented homogeneous preoperative characteristics and no significant difference considering cardiopulmonary bypass times, anoxia and postoperative intensive care unit stay, which leads to the conclusion that the use of ultrasonic scalpel for AF ablation does not act to worsen patient outcomes. Comparing patients who underwent ultrasound ablation with those who received no recent ultrasound ablation, no more complications or deaths in recent or late postoperative were found. The results observed in this study show that the ultrasound ablation technique can be applied to patients who have surgical indication for mitral valve disease correction.

  In addition to the endocardial application, ultrasound with other devices such as the EpiCor® can be used in off-pump surgery, through epicardial application in patients with isolated fibrillation, as well as in patients with ischemic heart disease undergoing coronary artery bypass graft surgery[71].

  The objective of the 2009 Consensus Conference of the International Society of Minimally Invasive Cardiothoracic Surgery (ISMICS)[72] was to determine whether surgical ablation of AF during associated cardiac procedures improved postoperative clinical outcomes. The group involved in the study analyzed the best available evidence, with systematic data review, including randomized and non-randomized controlled studies, always in descending order of importance. A systematic review and meta-analysis identified 10 randomized trials (650 patients) and 23 non-randomized (3997 patients); the great majority was published in English and performed in the United States.

  The authors of the consensus defined the following recommendation: in patients with persistent and permanent AF, surgical ablation is recommended to increase the incidence of sinus rhythm in the short- and long-term (Class 1, Level A); reduce the risk of stroke and thromboembolic events (Class 2a, level A); increase exercise tolerance and improve ventricular function (Class 2a, level A); and increase survival (Class 2a, level B)[72].

   

  CONCLUSION

  Evolving from the classical labyrinth surgery (Cox-Maze), changes in demand for less invasive procedures have occurred with the use of alternative sources of energy.

  The results of the surgical ablation of AF in patients undergoing cardiac surgery depend on the energy source used; the lesion produced is transmural and applied in both atria.

  We conclude that surgical ablation of AF is essential in the treatment of this arrhythmia. With current technology, it may be minimally invasive, making it mandatory to perform a procedure in an attempt to revert to sinus rhythm in patients requiring heart surgery.

  Situations involving primary fibrillation surgery indication should include a multidisciplinary team approach involving cardiologists, electrophysiologists and surgeons to make the correct choice of patients and the most appropriate procedure.
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    ABSTRACT

    α-smooth muscle actin, encoded by ACTA2 gene, is an isoform of the vascular smooth muscle actins, typically expressed in the vascular smooth muscle cells contributing to vascular motility and contraction. ACTA2 gene mutations cause a diversity of diffuse vasculopathies such as thoracic aortic aneurysms and dissections as well as occlusive vascular diseases, including premature coronary artery disease and ischemic stroke. Dynamics of differentiation-specific α-smooth muscle actin in arterial smooth muscle cells and proliferation of the proteins have been well described. Although a variety of research works have been undertaken in terms of modifications of α-smooth muscle actin and mutations of ACTA2 gene and myosin, the underlying mechanisms towards the pathological processes by way of gene mutations are yet to be clarified. The purpose of the present article is to describe the phenotypes of α-smooth muscle actin and implications of ACTA2 mutations in vasculopathies in order to enhance the understanding of potential mechanisms of aortic and coronary disorders.
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  INTRODUCTION

  The pathogenesis of vasculopathies, including aortic and coronary disorders, are uncertain, even though they have been under constant investigation. The potential roles that α-smooth muscle actin (SMA) might play in the development of vasculopathies have drawn much attention.

  SMA, encoded by ACTA2 gene, is an isoform of vascular SMA. The major functions of vascular smooth muscle cells (SMCs) are typically vascular motility and contraction, and the functions of certain non-muscle cells, such as myofibroblasts, are healing wounds, scars and fibrocontractive lesions[1], depending on the cyclic interaction between thin filaments composed of the SMC-specific isoform of α-SMA encoded by ACTA2 and thick filaments composed of SMC-specific β-myosin. α-SMA and the encoding gene ACTA2 mutations have been frequently described in relation to pathogenesis of vasculopathies in clinical settings[2]. Studies on ACTA2 mutations have demonstrated that mutation carriers show various vasculopathies, including premature onset of coronary artery disease (CAD), premature ischemic strokes (including Moyamoya disease), and familial thoracic aortic aneurysms and dissections (TAADs)[2]. Proliferative and secretory activities as well as transition from a contractile to a synthetic phenotype of α-SMA were considered the underlying mechanism of vasculogenesis[3]. Experimental studies with explanted SMCs and myofibroblasts from patients harboring ACTA2 revealed that increased proliferation of SMCs contributed to occlusive diseases. Although a series of research works have been undertaken in terms of α-SMA modifications and ACTA2 gene mutations, the underlying mechanisms of pathological processes by way of mutations remain underestimated. In order to highlight the potential mechanisms of pertinent vasculopathies and to enhance management strategies, the phenotypes of α-SMA and implications of ACTA2 mutations in vasculopathies are described.

  Molecular structure of α-SMA

  There are four distinct variants of actins: two vascular SMC (α-SM and γ-SM)-specific, and two cytoplasmic actins (β-NM and γ-NM actins) in eukaryotic cells. α-SMA is located primarily in the microfilament bundles of vascular SMCs and exerts contractile functions. It shows a close relationship with arterial tones and the activation of myofibroblasts[4]. The forceful contractile property of myofibroblasts is attributable to the stress fibers dependant on α-SMA[5]. SMC components and extracellular matrix (collagen and elastin) are determinants of the contractility, distensibility and elasticity of the aortic wall. Extracellular matrix disruption or imbalance of the extracellular matrix components leads to stiffness of the aortic wall and further development of TAAD[6]. In experimental homozygous α-SMA knock-out mice, deficits of vascular contractility and reduced basal blood pressure were noted, implicating the important role of α-SMA in maintaining vascular tone[7].

  Clinical investigations

  Normal aortic media predominantly contains α-SMApositive SMCs with homogeneous elastic laminae[8] whereas degeneration is marked by disruptions of α-SMA-positive SMCs[9]. Vascular occlusions are pathologically characterized by medial proliferation of SMCs or enhanced proteoglycan accumulation along with fragmentation and loss of elastic fibers[10]. The α-SMA mutations in TAAD hinder the binding affinity between the monomer and the ligands, thereby generating more unpolymerized monomers[10]. The aortic media of abdominal aortic aneurysm displays fewer α-SMA-positive cells, which are secondary to extensive aortic wall structural damages. Medial SMC density may decrease by 79.1% in abdominal aortic aneurysmal tissue in comparison with that of normal control[8]. Aortic aneurysmal wall shows chronic infiltration of the inflammatory cells, degradation of the extracellular matrix, and apoptosis of SMCs[11]. In addition, macrophages express chemoattractant proteins and matrix metalloproteinases in the atherosclerotic plaques[12] similar to aortic aneurysm, in particular in the aneurysm necks for the stent graft anchoring.

  An immunohistological study has shown more α-SMA expressions in coronary erosion lesions than in stable plaques or mildly stenotic plaques[13]. Acute arterial injury was found to be associated with changes in glycosaminoglycans of the extracellular matrix ahead of those of SMC phenotype, whereby matrix glycosaminoglycans are substituted by SMCs rapidly during the modification process where neointima does not generate enough heparin sulphates[14].

  Coronary stenting may cause concentric narrowing of the lumen due to neointimal formation, in which the extracellular matrix increases and number of SMCs decreases over time. The neointima is composed of three-layered and circular-arranged α-SMA-positive cells. Immunohistochemical studies of the common carotid artery with stent deployment showed in-stent thrombus around the stent struts with the neointima composed mainly of α-SMA-positive cells within type I collagen-positive matrix[15]. Comparative studies on the abdominal aortopathies revealed that α-SMA-positive SMCs were predominant in the aortic media of the occlusive abdominal aorta and the aneurysmal neck; however, SMCs were disrupted and disarrayed in the aneurysmal body, in which much fewer SMCs were present than in the occlusive aorta and the aneurysmal neck[16].

  Transforming growth factor (TGF)-β-antagonist reduces α-SMA expression, and treatment with TGF-β may upregulate α-SMA expression. TGF-β1-stimulated adventitial fibroblasts in TAAD patients attenuated extracellular matrix production and SMC transformation[6]. In the aneurysmal neck, there was increased TGF-β1 expression and reduced SMC density, and even more upregulated TGF-β1 expression and much more reduced SMC density were found in the aneurysmal body in comparison with those of the occlusive aorta. Therefore, a link between TGF-β1 overexpression and reduced SMC density as a result of SMC apoptosis and attenuated SMC proliferative capability may characterize the aneurysmal formation[16].

  Genetic aspects of ACTA2 mutations

  ACTA2, the encoding gene of α-SMA, located at 10q22-q24 and composed of eight coding exons, is a major contractile component of the arterial SMCs[2]. ACTA2 gene defects that cause familial TAAD type 6 have been reported[17]. So far, more than 20 different missense mutations of ACTA2 have been found to be associated with aortopathies[18]. ACTA2 mutations may show reduced penetrance and variable expressivity due to a dominant negative mechanism[19]. Heterozygous ACTA2 mutations may lead to impaired SMCs, showing pathological hyperplasia and disarray due to medial degeneration, vascular wall remodeling, increased wall stiffness, and aortic dilation[20,21]. It may indicate a possible increased risk of stroke and CAD rather than hypertrophy[2], and it may be a causative etiology of multiple tiny aneurysms of the cerebral arteries, responsible for pediatric acute ischemic stroke[22]. The relationship among SMA, ACTA2 gene, and contractile property in vasculopathies is listed in Figure 1.
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  Syndromic aneurysms (Marfan syndrome and other connective tissue diseases including Loeys-Dietz syndrome, Ehlers-Danlos syndrome, and familial TAAD) have been proven to have overlapping clinical features and mutated TGF-β genes[23,24] while familial non-syndromic patients are associated with mutations in MYH11, transforming growth factor beta-receptor 1 (TGFβR1), Transforming growth factor beta-receptor 2 (TGFβR2), myosin light chain kinase (MYLK), and ACTA2 genes in spite of incomplete penetrance and/or locus heterogeneity[24]. Casual mutations of fibrillin-1, TGFβR1, TGFβR2, ACTA2, MYH11, and SMAD3 genes were detected in TAAD patients[23,25,26].

  A mutation in a single ACTA2 gene can cause a variety of vascular diseases[2]. Guo et al.[27] reported that mutations in ACTA2 gene are the most common mutations, accounting for 10-15% of familial TAAD mutations. By contrast, only 0.9% of the patients with TAAD had a mutation in the ACTA2 gene according to Lerner-Ellis et al.[28]. The prevalence of ACTA2 mutations was 12-16% in familial TAAD[21,29] as opposed to 0% in sporadic cases[21]. In patients with known TAAD, non-synonymous missense mutations were identified in 3.85% probands[30]. The TAAD family members showed a penetrance as low as 0.48% in heterozygous ACTA2 mutations[31]. TAAD was the primary vascular disease in ACTA2-mutation carriers, some of which also had premature CAD, ischemic strokes and multiple vascular diseases, including Moyamoya disease[2,32,33]. However, none of the family members without ACTA2 mutation had TAAD, premature CAD or stroke[2]. Causative gene mutations for TAAD have been identified, including TGFβR2 at the TAAD2 locus, MYH11 at the 16p locus, and ACTA2 at the TAAD4 locus[34]. Causative genes responsible for vasculopathies such as aortic, coronary, peripheral vascular and cerebrovascular disorders were carefully depicted in Table 1[2,20,30,31,34-41].
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  Heterozygous missense mutations in ACTA2 disrupting Arg179 had persistent ductus arteriosus and congenital mydriasis, variable presentation of pulmonary hypertension, bladder and gastrointestinal disorders, as well as carotid and cerebrovascular abnormalities, including absent basal "Moyamoya"collaterals[42]. MYH11 and ACTA2 missense mutations were associated with upregulation of the TGF-β signaling pathway[29]. Distinct loci for large pedigrees of familial TAAD were on 5q13-q14, 16p13.12-p13.13, 11q23.3-q24, 3p24-p25, 9q22, 10q22-q24, and 15q24-q26 (MIM 607087, 132900, 607086, 6103080, 608967, 611788, and unassigned), with four being identified as ACTA2 (MIM 102620, 10q23), MYH11 (MIM160745, 16p13), TGFβR1 (MIM 190181, 9q22), and TGFβR2 (MIM 190182, 3p22)[43]. Patients presenting with acute ascending or descending aortic dissections have also been found to have ACTA2 mutations[27]. Half of the mutation carriers have no aortic disease, while those with aortic aneurysms usually have missense ACTA2 mutations with fewer deletions and splice-site mutations[19]. Aortic aneurysms pending to rupture may show various aortic dimensions, in particular, patients with aortic aneurysm with ACTA2 mutations have an aortic dimension of <5.0 cm prior to dissection. Therefore, early surgical treatment is recommended in such patients, even with minimal changes to aortic dimensions[2]. Shimojima et al.[44] sequenced the nine exons of ACTA2 in a cohort of 53 patients with Moyamoya disease from 7 familial series without showing any mutations. Similarly, Lee et al.[45] also reported that mutations in human RNF213 were present whereas ACTA2 gene mutations were absent in 36 Taiwanese Moyamoya patients.

  Basic Research for Possible Mechanisms

  α-SMA is important for contractile functions of the developing heart at an early embryonic stage. Research on avian epimyocardial cells demonstrated α-SMA mRNAs were mainly detected in conus arteriosus and the ventral aorta before Hamburger-Hamilton stage (HH) 12. In subsequent stages, the α-SMA mRNA was apparently confined to SMCs of the vascular system. The contractive properties of SMCs can be suspended while secretory functions prevail by exertions of mitogens, including platelet-derived growth factor (PDGF) and basic fibroblast growth factor (bFGF), and extracellular matrix components such as collagen, elastin and proteoglycans that contribute to SMC differentiation and proliferation[3]. Hence, α-SMA expression inversely correlates with cell proliferation, but directly correlates with contractile efficiency of SMCs[46].

  Fibronectin and laminin are expressed typically in the arterial media during fetal and adult life in different forms, and a paradoxical transformation of the proteins from adult to fetal variants takes place during the vascular pathological processes. Vascular SMCs are also implicated in vessel remodeling, in either physiological or pathological conditions, such as pregnancy, exercise, or vascular injury[47]. During the remodeling process after vascular injury, the SMCs resume a contractile phenotype, with a cytoplasm dominated by α-actin filaments until the final extent of neointimal formation. The phenotype of cultured rabbit SMCs can be modified by PDGF-BB, resulting in faster growth, but SMCs preincubated with conditioned medium of macrophages plus anti-PDGF antibody did not grow faster. Human arterial and venous SMCs exhibited very different proliferative responses to PDGF isoforms. Proliferation of arterial SMCs was strongly stimulated by PDGF-AA, but venous SMCs showed no proliferative response to PDGF-AA, demonstrating instead a significantly greater proliferative response to PDGFBB than arterial SMCs[48]. In cultured rat aortic SMCs, enhanced proliferation, elongated cellular deformity as well as a fluctuation pattern of growth under the exertion of TGF-β1 were present[49].

  During angiogenesis and vascular remodeling due to restenosis and atherosclerosis, SMCs regulate endothelial cell quiescence and angiogenic responsiveness to cytokines. A series of studies revealed TGF-β stimulates the matrix production of vascular SMCs, including type I collagen. The enhanced α-SMA expression induced by TGF-β1 increases the contraction of collagen gel mediated by bovine corneal fibroblasts in a dose-dependent manner. Integrin α2β1, one of the collagen-binding receptors, binds fibril-forming collagens, collagens I, II, III and X. It joins the process of TGF-β1-induced α-SMA production and regulation, capable of generating intracellular tension.

  α-SMA disruption results in SMC hyperplasia via certain cellular pathways involving FAK, p53 and PDGF receptor-β, contributing to vascular occlusive disorders in patients with ACTA2 missense mutations. This is supported by the experiments in ACTA2 knockout mice, in which decreased aortic contractility was displayed[50]. The structural heterogeneity of genomic DNA encoding the chicken α-SMA gene in 3' untranslated regions is of alternative polyadenylation signals, but with uncertain functional implications. Moreover, actin isoform synthesis after balloon induced endothelial denudation warrants further investigations in order to be employed early in clinical practice.

   

  CONCLUSION

  ACTA2 mutations are associated with structural disruption and functional impairment of contractile proteins, and predispose to a variety of diffuse vascular diseases including TAAD, CAD, ischemic strokes, and Moyamoya disease. Vascular SMCs are also implicated in vascular remodeling in both physiological and pathological conditions. Regulation of differentiation and proliferation of SMCs may control the expression of genes encoding for proteins responsible for the contractile function of the SMCs. In the process of vascular remodeling, contractive properties of SMCs can be suspended while secretory functions prevail by mitogen impacts. Research on α-SMA and ACTA2 mutations is imperative for understanding the pathogenesis and determining the pertinent management strategies of vasculopathies. Further in-depth studies of causative genes of ACTA2 mutations may largely facilitate the diagnosis and treatment of the underlying disorders.
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    ABSTRACT

    INTRODUCTION: Despite the patient and medical staff exposure to radiation in endovascular aneurysm repair, the benefits of this abdominal aortic aneurysm type of surgical management are justfied by minor recovery time and hospitalization, as well as an option for patients not elected to conventional open repair. In this minimally invasive surgical aproach, time of procedure and radiation doses can be substantial - and the increasing frequency of these procedures and it's complexity have impelled vascular surgeons to face additional and successive risk to occupational radiation exposure. Meticulous study of the computed tomography angiography during the endovascular aneurysm repair preparation allows reduction of unnecessary radiation exposure, as also reduces consecutive image acquisition and contrast use (that may be related to renal overload in susceptible patients). Some studies have proposed strategies to optimize endovascular intervention to reduce contrast use and X-ray exposure. Although they might prove to be effective, they rely on use of additional specific and advanced equipment, available only in major centers. As an alternative to this expensive and restrict technology, it is presented a simpler technique through image manipulation on software OsiriX, aiming to reduce both exposures.

    OBJECTIVE: To analyze the efficacy of the adoption of a study protocol and a script-based guide in preparation for endovascular aneurysm repair through verifying it's impact over the surgical procedure - as referred to intravascular contrast infuse, effects over renal function, blood loss and operatory time.

    METHODS: A longitudinal prospective study from March 2014 through March 2015, where 30 performed endovascular aneurysm repair were compared to a historic control group. The planning for endovascular aneurysm repair through the patient's tomographic image manipulation in the prospective group was performed with OsiriX MD software. A script-based guide upon gathering detailed computed tomography angiography images was elaborated by the author and distributed to the performing surgical team for appreciation, instruction and pre operatory judgment. Based upon the script, the C-arm gantry angle was specifically corrected in each case of endovascular aneurysm repair, for image optimization and aneurysm's neck visualization. Arteriography was performed under digital subtraction angiography after catheters were positioned according to predicted level description in the referred guide. Statistical analysis were performed with a significance level of 5% (P value<0.05).

    RESULTS: There was a statistically significant relationship between the two studied periods and the variables: contrast volume (284.5 vs. 31.8 mL), operative time (207.5 vs. 140.4 min.) and blood loss (798.1 vs. 204.4 mL), revealing that they are considerably larger in the historical control group than in the script guided current group. There was no difference related to the volume of contrast used in the two groups and the occurrence of renal impairment.

    CONCLUSION: In the present paper it was possible to demonstrate the impact of the ability to manipulate digital formats of medical images without the need of sophisticated equipment, in adoption of a guide based on the compilation of informations collected with assistance of an accessible software performed on a personal computer. Although we could not prove relation to occurrence of renal impairment, there were direct results on reduction of intravascular contrast use, even as surgical time and blood loss, compared to a previous historical period.

    Keywords: Endovascular Procedures. Aortic Aneurysm, Abdominal. Multidetector Computed Tomography. User-Computer Interface.

  

   

   

  INTRODUCTION

  Due to its high accuracy, the computed tomography angiography (CTA) is the diagnostic modality and tool for aortic disease evaluation most widely used by vascular surgeons. Multidetector devices can acquire thinner slices in reduced time, generating high definition images resolution over one single contrast injection. Therefore, they are essential for three-dimensional reconstructions, with plenty of detailment in any selected incidence. Despite the ionizing radiation exposure, this modality of image acquisition is viable, fast, efficient and high cost-benefit[1]. However, the angiotomography study produces a large series of digital data with difficult handling, wherein interpretation and discrimination of the variations are better accessed when post processed in softwares, as in multiplanar reconstructions, volume rendering and maximum intensity projection[2].

  The evaluation of these tomographic images consists of three main tasks: determining the eligibility for endovascular aneurysm repair (EVAR), choosing the appropriate graft and simulate an intervention plan. For preoperative planning, several anatomical factors must be accessed, including neck localization and morphology in relation to major branches of the aortic axis, to establish the endograft landing zones, it's diameters to choose the device's size, the iliac and femoral arteries' conditions towards the vascular access site[1].

  It is known that in this endovascular modality, time of procedure and radiation doses to the patient and surgical staff may be substantial[3]. The increasing frequency of these procedures and its complexity has impelled vascular surgeons to face additional and successive risk to occupational radiation exposure[4]. Meticulous study of the CTA during the procedure's planning allows reduction of unnecessary exposure, beyond the use of consecutive contrast image acquisition - that may contribute to renal overload and chronic renal disease development, especially in patients with diabetic nephropathy or any kind of pre-existent renal impairment[5].

  Of these, the contrast induced nephropathy (CIN) may vary from 12% to 50% after exposure, thus it should be one of the main concerns about EVAR[6]. The Contrast Media Safety Committee (CMSC) states CIN as a condition whereas renal injury (an increase of 25% over serum creatinine level or 44 umol/L) occurs within 3 days after intravascular contrast infusion and no other etiology involved[7].

  Several studies have proposed strategies to optimize endovascular intervention in reducing renal contrast overload and ionizing radiation exposure[3,5,8,9]. Such steps might prove effective, however rely solely on use of additional features, specific and sophisticated equipment, available only in major centers.

  Aiming to reduce both exposures related to the use of contrast and ionizing radiation, we believe instead that it's possible to use a simpler technique through image manipulation on software (OsiriX, Pixmeo Labs, Geneva, Switzerland) as an alternative to this expensive technology. In this present article we propose the adoption of a study protocol in preparation for EVAR, gathering detailed information of the aneurysm's morphologic aspects, its spatial relation to bone structures that may be visualized under fluoroscopy with immediate applicability - allowing reducing operatory time, prolonged exposure to radiation and iodinated intravascular use.

  The primary aim of this study was to assess the efficacy of the adoption of a study protocol and a script-based guide in preparation for EVAR. Within the protocol application, detailed individualized data of patient's radiographic characteristics was collected and applied as a script to intraoperative steps - which allowed to verify the protocol impact over the surgical procedure, as referred to intravascular contrast infuse, effects over renal function, blood loss and operatory time.

   

  METHODS

  A longitudinal prospective study was performed from March 2014 through March 2015. A non randomized convenience group was selected, with patients diagnosed with infrarenal abdominal aortic aneurysm (AAA) treated at the High Complexity Center for Endovascular Surgery at the State University of Campinas (Unicamp). Within this period, 30 of the 34 performed EVAR were included for statistical analysis. These surgeries were followed by the author in each step of the planning, endovascular execution and postoperative time at the intensive care unit (ICU). Patients with ruptured AAA treated by EVAR and surgeries that the author could not follow, for any reason, any part of planning or execution were excluded from statistical analysis.

  All EVAR were performed over a radio-transparent table in an operatory room, equipped with a C-arm fluoroscopy device (General Electric 9800 Plus - GE OEC Medical Systems, Inc., USA), with a 15 inches visual field.

  The control group (historic) is composed by 28 elective EVAR performed between January 2009 and December 2010. At that time, the preparatory plan was not made as in this present model - the main tool of this study's analysis.

  For both groups, the X-ray tube was positioned under the operating table and the fluoroscopic image capture was performed in pulsed mode at a 7.5 frames per second (FPS). The digital subtraction angiography (DSA) was used at moments of image capture for aneurysm's neck visualization and control arteriography for aneurysm sac exclusion under a 15 FPS rate. Data of fluoroscopy time, DSA time, total air kerma X-ray cumulative dose were registered in the prospective group, provided automatically by the device's software. It was not possible to retrieve the same informations in the historic group, because they were not described in patients' files.

  The planning for EVAR through the patient's tomographic image manipulation in the prospective group was performed through OsiriX MD software (Pixmeo Labs., Geneve, Switzerland). The stages were composed of: 1) identification of the C-arm gantry angle for the ostial visualization of the neck's lowest renal artery within the virtual geometric correction[10]; 2) renal arteries' spatial marks and three-dimensional by volume rendering under virtual fluoroscopy preset[11]; 3) recording of complementary information that were essential to visualize and recognize the aneurism's neck during the intra-operatory time, such as renal artery positioning under fluoroscopic view related to bone structures (vertebrae, osteo-degenerative individual characteristics) and other details that helped to foresee angiographic catheter positioning for optimal image acquisition. A script based upon gathering these images and registered information was elaborated by the author and distributed to the performing surgical team (fellows and medical assistants) a day before the surgery for appreciation, instruction and pre operatory judgment, as exemplified (Figure 1).
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  Based upon the script, the C-arm gantry angle was specifically corrected in each case of EVAR, for image optimization and aneurysm's neck visualization and lowest renal artery's ostial exposure. Arteriography was performed under DSA, after insertion of the endoprosthesis infrarenal main body, with the image capture at the centre of the radioscopic field. Manual intra-arterial injection of nonionic iso osmolar iodinated contrast (Omnipaque 300 mg/mL) was performed with the patient under temporary apnea. At this moment, a guide-catheter or the prosthesis sheath itself was positioned right under the bone reference for the lowest renal artery's position (under fluoroscopic view, predicted by the virtual fluoroscopy). Endovascular devices compounded by a separated sheath (Endologix AFX and Gore Excluder), the contrast injection was made with 10 mL of pure iodinated flushed by 20 mL of saline bolus. In those conjunct to the delivery sheath (Cook Zenith, Medtronic Endurant, Lombard Medical Aorfix), the iodinated contrast was diluted to saline in equal parts of 10 mL and injected through a RDC or MP guide-catheter.

  All participants were hospitalized under preoperative hydration (saline infusion of 1-1.5 ml/kg.h), administered to N-acetylcysteine (NAC) (600 mg twice daily) and had suspension of nephrotoxic drugs. Additionally, according to our institutional protocols, for patients with renal impairment (serum creatinine over 1.8 mg/dL), it was given isotonic sodium bicarbonate (150 mL Bic 8.4% diluted to 850 mL NaCl 0.9%) in a dose of 3 mL/kg of body weight 1h prior to procedure and 1 mL/kg.hr within the next 6 hours. All patients were referred to postoperative medical care at the ICU. Laboratory tests (hemogram, hydroelectrolytic and renal profile) were collected at admission and daily for the first 72h.

  Statistical analysis was performed, with the Chi-square and Fisher's exact tests for two qualitative categories or likelihood ratio (more than two categories). A statistical significance level of 5% was considered (P value < 0.05).

   

  RESULTS

  Comparing both groups (prospective and historical control), there was no statistically significant difference in demographic and morbid characteristics of the study treated patients.

  Analyzing the Table 1, it is observed that at the level of significance of 5%, there is a statistically significant relationship between the two periods and the variables: contrast volume (mL), operative time (min.) and blood loss (mL), revealing that they are considerably larger in the historical control group than in the current (Figure 2).
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  In our sample, only one patient in the prospective group and two from the historical group showed a significant increase in serum creatinine levels (i.e., increase in serum creatinine above 25%) compared to baseline. However, there was no statistically significant difference in these findings in relation to the volume of contrast used or preparatory study technique for endovascular repair.

   

  DISCUSSION

  The study of CTA in the preoperative period of EVAR has an essential role in not only planning the type of endoprosthesis that should be used, but also offers the possibility of detailed analysis of the aneurysm morphological characteristics, such as its length, visceral involvement, tortuosity and angulation[12].

  Image high-resolution multislice equipment allows refinement of its processing as well as reducing the time of acquisition and improvement of the spatial resolution into thinner slices[13].

  Thus, the greater the ability to process these images, the larger is the number of information from the CTA exam can be extracted. Our hypothesis consisted in applying these informations intraoperatively, resulting in less need of contrast use to perform angiograms and thereby reducing surgical time (with consequent lower exposure time to ionizing radiation). This would be achieved by the detailed study of each patient's individual characteristics, with foreknowledge of topographic positioning of visceral arteries and their respective references under fluoroscopic visualization, anticipation of intraluminal positioning of angiographic catheters and correction of the X-ray beam incidence angle of the fluoroscopic device, techniques already published during the pilot study[10,11].

  In the present study it was possible to demonstrate the impact of the adoption of a script based on the compilation of these information collected during the preoperative planning, on considerable reduction of intravascular contrast use, surgical time and blood loss, compared to a previous period where this kind of script-based planning did not happen as current.

  Consequently, one would expect that the prospective group could present significant outcomes when comparing the volume of contrast used and manifestation of renal toxicity.We did not find, however, that the reduction of the use of contrast was directly related to the reduction in renal overload in both compared groups, because in our sample only one patient in the prospective group and two from historical expressed an increase of 25% of serum creatinine compared to baseline, with no statistical significance. Fortunately, the evolution to acute renal failure is rare[5].

  Although is expected a higher incidence of CIN to intraarterial administration compared to intravenous, this known related risk is expected in patients with established chronic kidney disease. For intravenously administered contrast, several studies have shown that the risk of CIN is a glomerular filtration rate (GFR) less than 45 ml/min/1.73m2. For intraarterial administration, it maintains a GFR cutoff point of 60 mL/ min/1.73m2[7,14]. In our study, 16 patients from the prospective group and 20 from the control group presented such risk, however, into none of these there was a significant increase in serum creatinine in the postoperative period.

  There are other risk factors for the occurrence of NIC: diabetic nephropathy, dehydration, congestive heart failure, age over 70, low hematocrit, hypotension and concomitant use of nephrotoxic drugs[7,14]. The incidence of CIN is also related to the dose of the used contrast. It is suggested that the dose in grams of iodine is numerically equal to the GFR in mls/min[7,15]. While the risk of nephropathy is dose-dependent, it is recommended that patients with less than 60 GFR the administered contrast volume shall be less than 100 ml[6].

  Compared to the literature, Alsac et al.[16] cites the average intraoperative use of contrast around 137.5 mL (for infrarenal fixation) and 157.9 mL (for suprarenal fixation stent-grafts). Badger et al.[17] divide between elective and emergency surgery groups, with average contrast use of 163.9 mL for the first and for the second 187.1 mL. Multicentric trials as OVER (Open Versus Endovascular Repair Veterans Affairs Cooperative Study Group, USA)[18] and DREAM (Dutch Randomized Endovascular Aneurysm Management, Holland)[19] describe the mean use of contrast of 132.5 mL e 167 mL, respectively.

  Canyigit et al.[8] suggest the categorical selective catheterization of the lowest renal artery using a angiographic catheter Simmons-1 as a proximal landmark during the deployment of the stent graft, reducing the use of contrast to 47 mL per procedure. Regardless of the results, this technique should be considered with reservations since the selective catheterization is not risk free, may be associated with distal embolization, dissection and acute thrombosis. In our study, just through the manipulation and study of CTA images plus adoption of a script-based guide, the average use of contrast decreased to 32 mL - compared to the average historical use of 285 mL. This proves that a meticulous pre-procedure study during EVAR preparation should be incorporated routinely, eliminating unnecessary sequences of image acquisition by digital subtraction.

  Despite the CMSC defines that the tracking for diagnostics of CIN takes place in a period of 3 days[14], the short-term TFG can also be influenced by many factors during the perioperative period - such as the duration of the procedure, anesthetic drugs, nephrotoxic contrasts - and so it might not be a reliable evidence of permanent renal dysfunction[20]. Therefore, there is the recommendation of postoperative GFR calculation after 1 month of the procedure[16]. This conduct is not part of routine in our service and can serve as a suggestion to be adopted for outpatient follow-up.

  Prophylactically, it is performed in our Service vigorous hydration before and after surgery with saline solution associated with pre-procedural intravenous administration of NAC. Although some authors advocate that the beneficial effect of this conduct is in the volume expansion with improvement in renal blood flow, in diuresis induction and dilution of the contrast material; others advocate the preferential use of sodium bicarbonate, in suspicion that urine alkalinization decreases the generation of toxic free radicals to the renal parenchyma. Anyway, volumetric expansion (hydration) is considered as degree of recommendation I, evidence level C. The NAC management is controversial, by showing conflicting results in the literature (Class IIb, level of evidence A)[7].

  The support of these patients after surgery is performed at the ICU, and hydration is strictly monitored by the attending intensivist. In both groups, for almost all cases, it was observed an improvement in serum creatinine levels compared to baseline, allowing us to assume that the intensive care did not allow the installation of the NIC even in patients at increased risk, while directed to volume expansion and reduction of renal toxicity.

  In this type of surgical management, it is justified the patient and medical staff exposure to X-ray, combined with the unique benefits of minimally invasive surgery, as well as minor recovery time and postoperative hospital stay, as an option for patients not elected to conventional open repair[5].

  The combined effect over the increasing number of endovascular interventions, complexity and time of procedure associated to the intraoperative coaching to fellows in institutions has become major occupational radiation exposure to the assistant surgeon[4].

  This risk-benefit related to the use of radiation should lead doctors to work under minimal exposure required to achieve adequate image quality while allowing safety and effectiveness in procedures. This principle of reduction of X-ray exposure is referred as ALARA (as low as reasonably achieveble). To achieve this goal, different strategies should be combined, since configurations techniques to the X-ray unit up to good medical practice[5,21].

  Careful planning that includes CTA image studies with three-dimensional reconstructions allows the surgeon to predict details such as appropriate landmarks of deployment to the different components of the stent-graft. Optimal positioning of the patient and the device often can be established prior to the procedure, then fully reducing the total fluoroscopic surgical time[3].

  Under virtual fluoroscopy, the data manipulation of the irradiated dose distribution on a surface allows to visualize as opaque areas of high contrast (like bone surfaces) and as transparent low attenuation values (soft tissue). Guided by marks of the renal arteries, it can be carefully foreseen its anatomical position in relation to its visualization on real-time fluoroscopy. The anticipation of the correct positioning of the radioscopic unit with this technique use allows obtaining image with the minimum of interference from the parallax effect. It is therefore possible decrease the number of angiograms in trying to obtain the best image that provides the localization of renal arteries and the aneurysm neck[11].

  The intraoperative image during EVAR is limited to two-dimensional details that depict only the arterial lumen and contrasting requires repeated acquisitions. To accomplish optimal outcomes the surgeon must comprehend the geometry of the fluoroscopic image formation and the various adjustments to the C-arm unit that can clarify more complex vascular anatomy. When angulating the X-ray tube in order to fix its incidence for a perpendicular beam to the axis of the aneurysm neck (proximal margin of sealing), the endoprosthesis presents itself in its ideal position with no risk of accidental coverage of the renal artery[3]. This effect can be achieved by the renal artery's ostial projection under virtual geometric correction, implemented through OsiriX software[10].

  As a result of the adoption of this new protocol in the present analysis, there was found a significant decrease of surgical time. Therefore, one can assume a substantial reduction in the exposure to ionizing radiation to patients as well as a lower exposure of the interventionalist team. But when compared to literature data, this average fluoroscopy time was longer. For the same kind of procedure, also performed with a C-arm, Geijer, Weiss, and Maurel Kalef-Ezra reported respectively mean values of 28.4, 20.6, 22.6 and 11.2 min. (vs. 33.3 min.)[5]. This further reinforces a constant need for specific protective training for radiation exposure, use of barrier vests, beam collimators and enhancement in efforts to cut down on unnecessary fluoroscopy, when the surgeon is not directly being guided by the X-ray image in exchange of catheters or saline infusion.

  Bicknell[22] emphasizes that simple measures to protect the surgical team to the exposure may not be enough. Thus, technological advances in low-dose imaging presented by large companies in this field are a major step in reducing radiation dose while maintaining image quality for performing complex procedures.

  This process is vital in continuous techniques that reduce the need for repeated DSA. The fusion of either pre- or intraoperative sectional images is clearly effective in reducing the radiation exposure - and other imaging technologies such as intravascular ultrasound can complement these approaches. Further, the use of advanced technology will allow the surgeon's withdrawal from source of radiation, as in robotic surgery (Magellan, Hansen Medical, Mountain View, CA, USA)[22]. Nevertheless, it is noteworthy that the cost of these new technologies makes them a limited access, not allowing its wide spread use, only for major international technology centers.

  Although it's known that EVAR is associated with less blood loss when compared to the conventional approach by open surgery, the bleeding can also occur through the puncture sites and around large introducer sheaths - by handling of catheters and guidewires as well as complications during the closure of the access sites[23]. Thus, unnecessary maneuvering, repeated exchanges of catheters of different formats, sheaths and rigid guide wires (which in turn may force the introducer's diaphragm leading to malfunction of hemostatic valves) significantly increase the bleeding during the procedure. In the present study, there was a significant reduction to about a quarter the bleeding in the prospective arm compared to the historical control group (204.3 vs. 798.1 mL), while loss are described in the literature from 200 mL to 394 mL[18,19]. Thus, it is realized that the preparation and anticipation of the steps promoted by the script allow surgical technique with perfection and eliminating additional steps that would have little impact on the course of surgery and it certainly would collaborate to a massive bleeding.

  The main limitation of this study was to monitor the variables for the retrospective nature of the historical control group because it was not possible to compare to the prospective arm data of irradiation dose as well as fluoroscopy time and endovascular execution, not described in the medical record - plus the occurrence of replacement of the X-ray equipment by another one of distinct brand in this interval. This is also a fellowship scenario where the trainees participate actively in the surgical procedure and have their own learning curve - that may have influenced total operating time and fluoroscopy.

   

  CONCLUSION

  This study presents a simple technique and of great practical importance in planning interventional treatments. The ability to manipulate digital formats of medical images allows the recovery of a larger volume of data and allows that interventional procedures can be performed more efficiently, with less time for image projection adjustment, contrast injections and exposure to ionizing radiation. As a result, we obtained impact in relation to the improvement of the surgical technique, translated into less use of contrast, reduced surgical time and intraoperative bleeding.
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    ABSTRACT

    As Marcelo Giugale published in the Financial Times, Latin America, on the whole, has not excelled at innovation - doing the same things in a new and better way or at doing new things. It has been slow to acquire, adopt and adapt technologies by this time available in other places[1]. Although extracorporeal membrane oxygenation (ECMO) is not a new technology, its use in Latin America is not widespread as needed. Furthermore, we still have a number centers doing ECMO, not reporting their cases, lacking a structured training program and not registered with the extracorporeal life support organization (ELSO). With this scenario, and accepting that ECMO is the first step in any circulatory support program, it is difficult to anticipate the incorporation of new and more complex devices as the technologically advanced world is currently doing. However, the good news is that with the support of experts from USA, Europe and Canada the results in Latin America ELSO'S centers are improving by following its guidelines for training, and using a standard educational process. There is no doubt that we can learn a great deal from the high velocity organizations - the rabbits - whom everyone chases but never catches, that manage to stay ahead because of their endurance, responsiveness, and their velocity in self-correction[2].

    Keywords: Extracorporeal Membrane Oxygenation; Heart Defects, Congenital. Cardiovascular Surgical Procedures. Technology.

  

   

   

  "Insanity is doing something over and over again and expecting a different result."

  Albert Einstein

   

  CONCEPTS AND PRACTICES

  Since its beginning 37 years ago, the use of extracorporeal membrane oxygenation as an advanced life support therapy has evolved from the complex circuit with a roller pump and a silicon membrane to the simplified circuit with a centrifugal pump and a polymethylpentene membrane in use nowadays.

  Although, Extracorporeal Membrane Oxygenation (ECMO) could be regarded as an "old dog" in the developed countries, its current form is still considered a new technology in Latin America. The Extracorporeal Life Support Organization (ELSO) was founded in 1978, as an international consortium with the mission of maintaining a registry of the use of extracorporeal membrane oxygenation in the registered centers. Nevertheless, looking at the map of the centers registered in ELSO, in Latin America there were centers only in Chile and Colombia. In fact, the Pontificia Universidad Católica de Chile, located in Santiago, was the first center to join ELSO, in 2003. Then, we can say that 37 years after the first successful case reported in USA, ECMO was not a usual procedure in most of the Latin American countries. A survey, made 3 years ago and presented during the 25th ELSO meeting in Ann Harbor, Michigan, USA[3], showed that there is a gap between the starting of using ECMO, the registration of the center in ELSO, and sending their data to the international registry. ELSOs' international consortium is nucleating an important number of health care professionals and scientists dedicated to develop and to evaluate ECMO as a support of the failing cardiopulmonary system. In addition, the organization provides educational programs for active centers as well as for the broader medical and lay communities. Therefore, it is fair to say that those that are not part of this society are most probably not following its guidelines and principles, and possibly not doing ECMO in the correct way.

  Historically, in Latin America, ECMO was strongly related to cardiac surgery. In countries like Brazil, it was often considered an extension of the regular cardiopulmonary bypass that is transferring the patient to the intensive care unit connected to the pump with the usual hollow fiber oxygenator. Due this misconception, the results with ECMO were not good for many of us, and for some, it is still a way to postpone death.

  After the H1N1 outbreak, others specialties, especially clinical intensivists working in non-cardiac centers, showed a great interest in learning how to use this therapy in their daily practice. Moreover, the new demand for V-V ECMO for respiratory support stimulated the interest in training people not previously familiar with this technology. Following ELSO's guidelines for training, centers from Chile, Colombia and Brazil started a standard education process, with the support of experts from USA, Europe and Canada. Furthermore, the foundation of the Latin America chapter, in 2012, facilitated the partnership with specialists of the developed world - the rabbits - as well as to bring trainers to our recently joined ELSO centers, to reproduce the same courses they used to have in their countries.

  The first ECMO Specialist Training Course[4] was held 3 years ago in Brazil at the Heart Institute, University of Sao Paulo Medical School, with a similar format of those courses offered in every center in the USA and Canada. It combined lectures with hands on, as well as high fidelity simulation teaching focused on the ECMO circuit and its clinical applications.

  Although, our experience initiated in the late 90's, only very few members of the multidisciplinary team - particularly the direct patient caregivers - demonstrated familiarity with the materials and resources. This scenario has completely changed with the continued training of these professionals and the subsequent improvement of the results showed in a recently published paper of our center[5]. Our outcomes improved by using a 1:1 ratio model, where patient and ECMO are both handled by a single bedside nurse without a dedicated core team. Before training, the probability of weaning and survival after post-cardiotomy ECMO was 25% with only 5.5% discharge rate. After training, the therapy was used in 20 patients, and weaning was possible in 17 (85%), with 9 (45%) hospital discharges (P<0.01). Similar improvements, mainly related to training, occurred in 4 centers in Chile, 6 in Argentina, 2 in Colombia, 2 in Mexico, 3 in Peru and 1 in Costa Rica. These centers joined ELSO, they are following the organization's guidelines and they are reporting their data to the organization's database. In our continent, we find 3 times more papers in the last four years when we compare the number of publications by Latin American authors with the time we had no registered centers in ELSO. Altogether, training is improving the quality and safety demonstrating the importance of doing ECMO in the right way. Clinica las Condes, in Santiago, Chile, received the award of Center of Excellence[6] for their high quality standard, and became the first one recognized by ELSO in Latin America. They have done more than 53 transports in patients on ECMO - among of the largest volumes in the world. Centers of development, with the necessary funds and manpower for research to generate and accumulate know-how can advance a diversity of new procedures requiring their use for a more efficient treatment, cost benefit ratio, and sustainability of care. These centers, can then disseminate the new knowledge, minimizing or even eliminating the learning curve as well as producing policies for the future of the specialty[7].

  Even though, we are seeing a reorganization of the people around us and some are following these principles, trying to achieve excellence in the multiple centers and contexts around the world will require time and hard work. As an example, nowadays there are nine ELSO centers in Brazil that are supposed to report their data and results. However, the ELSO's data and the numbers of poly-methylpentene (PMP) membrane sold in the country show a huge decentralization and a great number of unreported procedures, probably conducted by non-trained personnel. It is estimated that the number of ECMO runs reported to ELSO represents only 10% of the PMP membranes sold, clearly reflecting that we have main centers not registered in the organization, not reporting their data, not following the guidelines, and without an established training program. In this scenario, is understandable and even acceptable to assume that many consider this therapy "experimental", without proven results, not cost-effective and closely related to death.

  ECMO requires a high-level of technical and non-technical skills, associated with an interdisciplinary teamwork, with the difficulties to accomplish the latter in the Latin American context. Looking to the future and talking about an advanced circulatory support program, ECMO is the first step, the kindergarten. Since the beginning, when we debate about ECMO, or even other complex technologies, the blame always goes to our economic situation - they are too expensive!

   

  WHERE ARE WE GOING?

  Unfortunately, in our health system, it is often preferable to reach a large number of people with sub-optimal care than to reach fewer people with a more sophisticated, and therefore more expensive care. Cardiac and respiratory support will evolve with the incorporation the new devices, and will need centers of excellence with a well-trained people and the best possible basic education working as a team. Because the adoption of new technology should be followed by good results and cost-effectiveness, the health priorities in developing countries, and the status of their health systems are likely to be the limiting factors in accomplishing a widely available care. International partnership is important to train people and to achieve better results with new tools. "Nonetheless, foreign assistance should be adjusted to the local context avoiding dropping a replica of a proven model into an obsolete system - the name for the practice behind the problem is isomorphic mimicry. Unless resident agents work to give it a life of its own, it remains a replica"[8].

  What concerns us most is that there is still a lot more to come, demanding major changes in the society, the economy and the health care. The best way to predict the future is to invent it - this is our real challenge!
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    ABSTRACT

    OBJECTIVE: To report the initial changes after quality-improvement programs based on STS-database in a Brazilian hospital.

    METHODS: Since 2011 a Brazilian hospital has joined STS-Database and in 2012 multifaceted actions based on STS reports were implemented aiming reductions in the time of mechanical ventilation and in the intensive care stay and also improvements in evidence-based perioperative therapies among patients who underwent coronary artery bypass graft surgeries.

    RESULTS: All the 947 patients submitted to coronary artery bypass graft surgeries from July 2011 to June 2014 were analyzed and there was an improvement in all the three target endpoints after the implementation of the quality-improvement program but the reduction in time on mechanical ventilation was not statistically significant after adjusting for prognostic characteristics.

    CONCLUSION: The initial experience with STS registry in a Brazilian hospital was associated with improvement in most of targeted quality-indicators.

    Keywords: Coronary Artery Bypass. Quality Improvement. Database Management Systems.

  

   

   

  INTRODUCTION

  Large scale analysis has shown that the adherence to evidence-based quality indicators is associated with better clinical outcomes[1]. Standardized quality control programs are useful to improve these indicators and have shown progressive importance in cardiovascular surgery[2]. Society of Thoracic Surgeons (STS) Database is a strong source of information for quality programs, considering that this registry includes data from more than one thousand hospitals in a wide range of indicators.

  The STS Database separates the hospitals according to their performance in diverse indicators delivering benchmarks for their participants. This tool has shown utility for the development and evaluation of quality improvement (QI) programs[3,4]. However, most of this evidence comes from studies in North America and little is known in other regions. The value of this STS registry may not be applicable in other countries outside of the United States of America. Since July 2011, a Brazilian hospital has joined the STS Database. The current report aims to show the first three years of experience and the initial local changes on quality-indicators through QI programs based on STS database reports.

   

  METHODS

  Population analyzed

  All consecutive patients submitted to isolated coronary artery bypass graft surgeries (CABG) from July 2011 until June 2014 in a Brazilian private cardiovascular hospital were analyzed.

  Intervention

  A multifaceted and continuous educational program based on STS reports was implemented during the year of 2012 by a multidisciplinary team targeting three indicators: 1) Time on mechanical ventilation (MV); 2) Length of stay (LOS) in intensive care unit (ICU); 3) Evidence-based perioperative therapies in eligible patients including the use of internal mammary artery in CABG. A local team composed by physicians and nurses developed an institutional protocol for the appropriate use of perioperative medications (including sedation during perioperative period) and implemented a systematic assessment to the first 6 hours after surgery using objectives criteria for extubation. The QI team trained physicians, nurses and physiotherapists to follow the institutional protocol and also used the data from the best hospitals in STS report as benchmark to show to the surgical and clinical staff that the targets were feasible. A case manager nurse was responsible to prospectively collect the data from each patient, enter the data in the institutional database and STS database, and also to check the indicators, making interventions with the team in case of non-adherence to hospital goals.

  Choice of target endpoint

  The hospital has joined STS Database in July 2011 and the first reports were provided in the end of 2011 and beginning of 2012. The three targeted endpoints described above in the intervention section have been chosen through multidisciplinary meetings including clinicians, surgeons, nurses, intensive care staff, anesthesiologist and physiotherapists identified local priorities according to the team interpretation of these reports. Reintubation and readmission to ICU were also monitored to evaluate safety of early extubation and discharge.

  Secondary endpoints

  STS Database quarterly reports each Hospital's performance in the domains of morbidity, mortality and overall composite (Table 1) rating each hospital from one to three stars according to the differences between the hospital's performance compared to the average results of the other hospitals included in this database.
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  Comparison

  Two groups were compared in order to observe changes after the QI programs: those who underwent surgery before (July 2011 until December 2012) vs. after the complete implementation of the multifaceted program (January 2013 until June 2014).

  Statistical analysis

  For primary endpoints, a maximum limit of significance of 5% was defined for chance of type I error (P<0.05) in two-tailed tests. Continuous variables were presented as means and standard deviation for cases that proximity could be determined with a normal distribution. The Student's t test was used to compare means. The Wilcoxon and Mann-Whitney tests were applied to other continuous variables; presented by means and interquartile ranges (25th and 75th percentile). Data related with categorical variables were analyzed using the chi-squared test or the Fisher exact test when necessary. The two target endpoints that may be influenced by prognostic factors (time on MV and LOS in ICU) were also included in a logistic regression multivariate analysis to evaluate the independent association of these indicators with the period of the program (2011/2012 vs. 2013/2014). The following covariates were included in this analysis: age, gender, hematocrit, creatinine (pre and post), cross-clamp and perfusion times, comorbidities, STS risk. Statistical calculations were done using the Statistical Package for Social Sciences program (SPSS, Chicago, IL, USA) version 20.0.

  For analysis of quality domains in CABG procedures, statistical significance is based on a 99% Bayesian certainty criterion. The Bayesian credible interval shows the range in which the participant's true proportion (or risk-adjusted proportion) is likely to lie. A participant receives 3 stars if there is at least 99% Bayesian probability that the participant's score exceeds the STS mean score. A participant receives one star if there is at least 99% Bayesian probability that the participant's score is less than the STS mean score. Otherwise, the participant receives 2 stars. The rates for the mortality and morbidity domain are adjusted to the risk of the patients in each hospital to avoid confounders.

  The current analysis followed the ethical aspects described in the Declaration of Helsinki and the Document of the Americas. Our study was approved by the Institutional Ethical Review Board.

   

  RESULTS

  From July 2011 to June 2014, 947 CABGs were performed. Comparing the pre and post-QI program population, they had similar mean age (61.8 vs. 60.3 P=0.07) and percentage of elective procedures (54.3% vs. 49.8% P=0.17) but more females submitted to CABG pre-QI (26.4% vs. 16.8% P<0.01). Despite baseline differences in specific items such as gender, a validated multivariate model (STS score), showed that the predicted risk of In-hospital mortality during the period analyzed was 0.75% in 2011, 1.1% in 2012, 0.75% in 2013 and 0.7% in 2014 (P>0.05). As exposed in Table 2, there was a reduction in the time on MV, in the postoperative LOS and also improvement in the use evidence-based perioperative medications. The improvement in the use of internal mammary artery was not statistically significant. The rates of reintubation and readmission were not different in both groups (Table 2). Using a risk-adjusted model (STS score), the reduction in LOS and in the time on MV were associated with more patients discharged with less than 6 days but the difference of prolonged MV (> 24 hours) was not statistically significant (Table 2). A multivariate analysis showed that controlling for prognostic factors the chance of staying > 48 hours in ICU was higher in 2011/2012 when compared to 2013/2014 (OR=1.45; CI 95% 1.06-1.86; P=0.017). When analyzed the chance of staying > 24 hours on MV, this indicator was also higher in 2011/2012 when compared to 2013/2014 but the odds ratio (OR) was not statistically significant in a multivariate analysis (OR=1.28; CI 95% 0.89-1.70; P=0.12).
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  The overall composite domain (see definition in Table 1) was rated as 2 stars in 2012 and improved to 3 stars in 2013. The specific domains were rated as 2 stars during the period pre-intervention, improving to three stars in 2013 only the domains of medication and absence of morbidity (absence of mortality and use of IMA still rated as two stars and also post-educational intervention).

   

  DISCUSSION

  The first three years of experience showed that the use of a large international registry as STS Database as a benchmark to guide QI programs in a Brazilian Hospital was associated with improvement in target quality-indicators. There was a reduction in all the three endpoints targeted. Reintubation and readmission did not increase with an earlier extubation and discharge.

  The main goals for the years of 2013 and 2014 were defined by the local group after evaluation of the first STS Database reports. Considering that time on MV, LOS in ICU and use of appropriate therapy cannot be modified by a single intervention, a multifaceted program was necessary to achieve reduction in these indicators.

  The use of the own hospital database for QI is a common practice in many services, including Brazilian Hospitals[2] but the use of multicenter registries for continuous QI programs as STS Database had not been available until recently in Brazil despite their use for years in such countries as the United States[1-4]. This tool for evaluation of medical performance was developed to assess relevant evidence-based indicators adjusted to the risk of the patients. The innovation of the present report is that despite cultural barriers and demographic diversity among patients and professionals, this tool showed a very promising application in a new country. Similar to the majority of QI programs implemented in clinical practice, the multifaceted QI program reported was not developed primarily for research purposes but aimed mainly improvement in local indicators along the time in a real world scenario. The difference of the reported QI program is that it was based on quarterly reports of an international database including a Brazilian hospital.

  The comparison with different hospitals was extremely useful to identify the most important discrepancies that need to be addressed. However, analysis of outcomes measurements (e.g. mortality, cerebrovascular accident) in this kind of registry should be evaluated carefully because differences in these results may be related to the risk of the patient and not the quality of care. Even considering that STS reports provide the results adjusted to the risks, we made a local validation of these models[5] to be more confident when comparing the results of the hospitals. The current report did not target mortality endpoint which, in our point of view, probably will need more time, more patients and more QI programs to change along the time.

  The only targeted item that did not show a statistically significant improvement after the QI program was the use of internal mammary artery. This finding is probably related to the fact that the baseline performance was very close to the target and it would need a large number of patients to show significant difference. Despite the absolute 8% improvement in the use of evidence-based medications, a gap of 5% still remained. This gap is almost entirely related to preoperative beta blockade therapy, which remain an area of debate regarding the benefit of its routine use in the preoperative period of CABG[6]. Thereby, not only the educational intervention but also the strength of the evidence is important to change behavior and improve quality indicators.

  The lack of a randomized control group makes the current analysis of endpoints vulnerable to confusion factors. Multivariate analysis was performed to evaluate if the period after the QI program was associated with improvement in the target indicators independently of other prognosis covariates. In addition, prognosis differences are more important in comparisons of clinical outcomes, which was not the main objective of this analysis that targeted indicators related to the process of care. Regarding the use of evidence-based therapy in eligible patients this indicator is not influenced by prognostic factors and multivariate analysis was not considered necessary, especially because the groups compared had similar prognosis characteristics along the years using STS model for in-hospital mortality. Also, these patients were treated in the same service and by the same medical team, and this report intends to represent a real-world utilization of the STS Database.

  Other aspect to be considered is that the interventions were specific to three indicators and that this is a single center experience. This concept should be evaluated in more hospitals and different clinical scenarios to confirm the applicability of this tool for a broader use in Brazilian cardiovascular centers.

   

  CONCLUSION

  The initial experience with STS registry in a Brazilian hospital was associated with improvement in most of targeted quality-indicators.
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    ABSTRACT 

    INTRODUCTION: In a world in which global communication is becoming ever more important and in which English is increasingly positioned as the pre-eminent international language, that is, English as a Lingua Franca refers to the use of English as a medium of communication between peoples of different languages. It is important to highlight the positive advances in communication in health, provided by technology.

    OBJECTIVE: To present an overview on some technological devices of translating languages provided by the Web as well as to point out some advantages and disadvantages specially using Google Translate in Medicine and Health Sciences.

    METHODS: A bibliographical survey was performed to provide an overview on the usefulness of online translators for applicability using written and spoken languages.

    RESULTS: As we have to consider this question to be further surely answered, this study could present some advantages and disadvantages in using translating online devices.

    CONCLUSION: Considering Medicine and Health Sciences as expressive into the human scientific knowledge to be spread worldwidely; technological devices available on communication should be used to overcome some language barriers either written or spoken, but with some caution depending on the context of their applicability.

    Keywords: Medicine. Health Sciences. Technology. Online Systems. Translations.

  
 
   

   

  INTRODUCTION

  Advances in technology are one of the main reasons that globalization has escalated in the past decades. In information and communication technology, innovations have become smaller in size, more efficient and often more affordable. The Internet and the development of digital technology (computerbased technology) in particular have made the most significant impact in the field of information and communication technology. The Internet is essentially a network of computers across the world which is linked through global telecommunications. Although it was originally only used by defense personnel in the United States, easy access to computers and related technology have made using the Internet a common activity in more recent times[1].

  The World Wide Web (www) is a collection of interconnected documents, which are accessible using the Internet. It enables people from almost anywhere in the world to access information on almost any topic from shopping to weather forecasts; and from research to downloading music and movies. In addition to the Internet, global media networks (corporations which include television and media companies with branches in multiple countries) also bring news and information about current events to people all over the globe. It is now possible for someone in Australia to pick up a copy of an American fashion magazine, or for someone in the United States or in Brazil. Therefore, the growing influence of the Internet has been reflected in the appearance of software products specifically for translating Web pages aiming to break language barriers[2].

  Machine translation: a brief history

  Computer programs (software) for translation of natural languages, commonly and traditionally called "machine translation" (MT) or, in non-English speaking countries, "automatic translation" (traduction automatique, automaticheskij perevod) were initially developed for translations of scientific and technical documents (its beginnings in the 1940s). Since the mid-1990s, the Internet has exerted a powerful influence on MT development. First, there has been the appearance of MT software products for translating specifically Web pages and electronic messages offline led by Japanese companies. Afterwards, many Internet-based online translation services were provided for this on-demand translation such as Alta Vista site, Reverso systems, LogoMedia and Pars. Some services offered post-editing human translators (revisers), at extra cost accessed through "MT portals", that is, independent services offering a range of translation systems from one or more system companies; most of them free of charge. Basically in Science and Technology, the demand for translation has almost exceeded the capacity of the translator professional, as a consequence, for this growing need, the Internet has had a growing influence reflected in the appearance MT software products for translating languages[3].

  It is now clear that different types of MT systems are required to meet widely differing translation needs. Those identified so far include the traditional MT systems for large organizations, usually within a restricted domain; the translation tools and workstations designed for professional translators. The advent of the cheap personal computer systems for occasional translations; the use of systems to obtain messages for the purposes of surveillance or information gathering; the use of MT for translating electronic messages (electronic mail and Web pages, in particular); systems for monolinguals to translate standard messages into unknown languages; systems for speech translation in restricted domains were included into these systems[4].

  It is equally clear that as MT systems of many varieties become more widely known and have been using the range of possible translation needs and possible types of MT systems. These will also become wider and stimulate further research and development, quite probably in directions not yet envisioned[4].

  To sum up, the related development of computer-based translation tools was primarily the use of dictionaries and glossaries to translate technical texts, and later, the translation databases and translator workstation such as the Google Translate (GT), Bing Translate, Yahoo, Babel Fish e Systran were developed influenced by the Internet.

  Google Translate

  Like most online translation tools, GT works on something called Statistical Machine Translation which basically gathers loads of data over time to statistically offer the best combination of translation in any given language pair.

  GT is one of the most used machine translation tools online. It is a free virtual service at no-cost. GT offers its services subsidiary of Google Inc. Alphabet instant translation of texts, websites, speech, images, or real-time video from one language into another; translations are instantaneous and for immediate use. It offers a web interface, mobile interfaces for Android and iOS, and an API that developers can use to build browser extensions, applications and other software. Since September 2015, GT supports 90 languages at various levels and serves over 200 million people daily. The company introduced its own translation software in 2007 (7th October), as before used by SYSTRAN translator, used by other translation services such as Babel Fish (Altavista), the translator of AOL, Yahoo and MSN[5].

  Recently, GT has increasingly implemented improvements to its mechanism, thus making it one of the leading services in idiomatic translation. The team at Google is working to expand available languages and capabilities in computing power for translating conversations. The company began rolling out a new version of a free GT application that, in part lets people point Android or Apple smartphones at signs, menus, recipes or other material written in French, German, Italian, Portuguese, Russian, or Spanish and see them in English.

  One can instantly translate text using a camera, so it is an easier way to navigate street signs in the Italian countryside, for example, or decide what to order off a Barcelona menu. This feature was built on Word Lens technology that Google acquired last year when it bought Quest Visual, that is, Word Lens which use video mode in smartphone cameras to scan scenes, identify writing and then display it as if it were written in English[6].

  We aimed to present an overview on devices for translating languages provided mainly by the Web which have been strengthening communication among peoples in a virtual globalized world. Moreover to point out their usefulness on the applicability particularly on Medicine and Health Sciences regarding both skills of communication: spoken and written.

   

  METHODS

  This research was carried out by means of a bibliographical survey to access the development of technological translating devices offered by the WEB service since their creation up to nowadays. An issue was addressed to readers for reflecting about the usefulness on the applicability of these tools in Medicine and Health Sciences. Online Translators and GT were the main important terms surveyed to reach related contents for the goal of this report.

   

  DISCUSSION

  At first, taking into account communication as the cornerstone of Medicine even between doctors and their patients or the growing of information and knowledge into the field of Health Sciences mainly written in English; translators online such as GT can be considered useful tool when language is a barrier in communication; that is, GT presents a possible solution to this problem. As an extension of their widespread integration of speech-to-text throughout the android platform, Google created a language app centered around a straightforward concept; enter one language, output in another.

  This device still remains the most easily available and free initial mode of communication in general. The increased availability and use of the Internet have facilitated online communication between physicians and patients when the patient is not physically present at the physician's place of practice. Communication by using translators may be directly related to the provision of patient care or may be used for transmitting more general information for administrative, educational or health promotional purposes. These were primarily concerned with the two most common vehicles of online communications: email and physician websites[7].

  In the evaluation of the accuracy and usefulness of GT in translating ten commonly English medical statements used in communications between patients and doctors; Davies[8] has claimed limited usefulness for these medical phrases (57.7% accuracy). The author's recommendation is that it should not be trusted for important medical communication based on this assessment.

  In another study, GT was tested as an alternative for professional interpreters' (PI) work since this was not available at that time. The translation of 20 standardized sentences from a neonatal doctor-/nurse-relative interview from German to English, Portuguese and Arabic, using GT was not effective to overcome language barriers in neonatal medicine. The assessment on translation by GT showed an average of 42% of the sentences was correctly translated concerning grammar and content. The proportion of incorrectly translated sentences varied between 45-70%. By simplification, another 23% were translated correctly.

  Translations by GT were often incorrect in content and grammar. The supposition was that the design of GT, which is a statistical translation engine, might be an explanation for this phenomenon. Presently, GT cannot guarantee unambiguous translations and cannot substitute PIs; only in particular circumstances, the use of GT or similar engines may be justified. The recommendation proposed was for future use of electronic translation services to compile a catalogue of these standardized sentences containing central information, and afterwards they should be translated into defined foreign languages without misinterpretation or loss of information[9].

  On top of updating reports, GT team is continuously working to improve the quality of the translations themselves and to add new languages. A year ago GT Community was launched, that is, a place for multilingual people from anywhere in the world to provide and correct translations. The millions of language lovers who have already pitched in more than 100 million words so far have been updating its translations for over 90 language pairs, and plan to update many more as the community grows[10].

  Computing power for translating conversations comes from Google servers, so connections to the Internet through WiFi or telecom carriers are needed. The team at Google is working to expand available languages and capabilities, thus they still have lots of work to do: more than half of the content on the Internet is in English, but only around 20% of the world's population speaks English. Today's updates knock down a few more language barriers, helping people to communicate better and get the information they need.

  This latest innovation of GT could also help immigrants and refugees with limited language proficiency when they are settled in a new society, with new language and new culture. The consequences of language barriers affect the ability of these new residents to live successfully in the country where language is a pathway to their integration[11].

  To reach that level of accuracy, intelligent machines have to not just convert each word into a new language, but analyze entire phrases for context and infer their meaning before offering up a translation the way a human interpreter does. If a product can offer accurate real-time language translation with an augmented device that someone would actually want to use, that'll be a seriously world-changing thing. Forget love, technology is shaping up to be the universal language.

   

  CONCLUSION AND FINAL CONSIDERATIONS

  GT shows a lot of promise, and hopefully it can be useful either for the tourists or the physicians who want to eliminate some gaps of language misunderstanding as in spoken or written communication. In the clinical setting where spoken language is used between physician and patient, GT has an extension of widespread integration of speech-to-text throughout the android platform: Android OS. However, both the physician and the patient would be better served by a medical dictionary or a professional translator, if available. Google has big plans for real-time translation, and they expect it to vastly improve in the next few years. As it stands, however, the medical professional cannot afford to compromise the patient care by early-adoption of this technology.

  Online translators have already taken a big step in their codes, but are still far from what would be ideal. The main reasons are: not everything is translated with the service, thus, a comprehensive translation of the text will not be provided. Not every language is offered. It does not give natural, fluently readable translations; GT gives a mechanical and direct translation of words. Context is not part of the equation: GT will not know the context of the content. For example, who is the audience, what are their ages, education level and cultural sensitivities? In addition, what is the content being used for? Eg. for a speech, marketing copy, website, white paper, instructional content or something else?

  It increasingly becomes a tool for professional translators who improve the text and take questions through the services. In addition, machine translation is recommended for quick translations, on websites and, in general texts. Considering the rigidity of scientific written language, one should take into mind the words into their context in such model of communication. The recommendation is to be aware of the multiple meaning a word can present (POLYSEMY). In his book "Linguagem Médica", Dr Joffre M de Rezende (http://www.jmrezende.com.br/) pointed out the traps the translator could fall if he does not consider this characteristic of the language. To consult a standard-bilingual specialized dictionary for searching entries and their definition-translations could be the first solution for any doubt on mistranslation considering hazard statements in Medicine.

  Take a look at OneLook Dictionary Search (http://www.onelook.com), an online dictionary (monolingual or bilingual). If you need to type a word, phrase or acronym and the site does a search in more than a thousand dictionaries. It is called the Google of dictionaries. Among them, the best known are as Macmillan Dictionary, Merriam-Webster's Online Dictionary, Collins Dictionary, Cambridge Advanced Learner's Dictionary, American Heritage Dictionary of the English Language, Compact Oxford English Dictionary, etc. Results are grouped by category. For example, if you type stem cell, you see a list of generic dictionary and then the medicals. If you enter interest rate, again we have the generic followed by the economy. Then you choose which construction or consulting. It follows some online addresses for Consulting.

  TheFreeDictionary.com (http://pt.thefreedictionary.com/) allows you to create your own personal homepage by adding and removing, dragging and dropping, and "using or losing" existing content windows. In addition, you can add your own bookmarks, weather information, horoscope, and RSS feeds (Really Simple Syndication or Rich Site Summary) from anywhere on the web.

  The Visuwords online graphical dictionary and thesaurus (http://www.visuwords.com/) is indicated to look up words to find their meanings and associations with other words and concepts. To produce diagrams reminiscent of a neural net. To earn how words associate. To enter words into the search box to look them up or double-click a node to expand the tree. Click and drag the background to pan around and use the mouse wheel to zoom. Hover over nodes to see the definition and click and drag individual nodes to move them around to help clarify connections.

  Visuwords uses Princeton University's WordNet, an open source database built by University students and language researchers combined with a visualization tool and user interface built from a combination of modern web technologies.

  All these online devices are available as a free resource to all people's demand in the Web.

  The second solution is also given by the democratic Web: the Linguee (http://www.linguee.com/) is a unique translation tool combining an editorial dictionary and a search engine with which one can search billions of bilingual texts for words and expressions. Compared to traditional online dictionaries, Linguee contains about 1,000 times more translated texts, which are displayed in full sentences. Linguee shows translations for expressions such as "strong evidence, strong relationship or strong opinion", and even for rare expressions or specific technical terms.

  The Linguee search results are divided into several sections. In the top section you are shown results from the reliable editorial dictionary. Professional editors have been working continuously on adding new entries and enhancing the quality of the dictionary. This provides a quick overview of various translations of your search term. Below you are shown example sentences from other sources to give you an idea of how your search term has been translated in context.

  But the question still remains: to give trust? In terms. There is still no complete good to replace human translation; based on knowledge, and a good deal of effort and a lot of interest in keeping an eye on the evolution of these online devices are recommended.
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    ABSTRACT 

    OBJECTIVE: Mechanical ventilation is frequently necessary, in which case the use of an endotracheal tube is mandatory. The tube has an inflatable balloon in its distal extremity, whose aim is, among other functions, an efficient arterialization. However, serious injuries in the place of contact of the balloon with the trachea can be frequent. Some studies point out that balloons with permanent pressure may reduce this complication. Nevertheless, air scape, expressed by the inspiratory (IV) and expiratory volume (EV) variation (Δ IV-EV), may occur, possibly leading to hypoxemia. Thus, the goal of this study was to verify the efficiency of a modified endotracheal tube on arterializations compared to the traditional endotracheal tube.

    METHODS: The modified endotracheal tube presents intermittent insufflation, with three drillings in the internal region of the cuff, allowing for insufflation in the inspiratory phase of the mechanical ventilation. Three animals were used for the control group, with a cuff pressure of 30 cmH2O, and seven pigs had the modified endotracheal tube. Each animal was kept under mechanical ventilation (FIO2=0.21) for 6 hours. Arterial and venous gases were measured every three hours (T0; T3; T6).

    RESULTS: The gases confirmed the lack of hypoxia between the Groups, with a difference in the ΔIV-EV at T0 (P=0.0486).

    CONCLUSIONS: In this study, the lack of hypoxia showed the efficiency of the modified endotracheal tube. However, new studies are necessary, particularly in diseased lungs, in order to evaluate the real efficiency of the mentioned device on the pulmonary gas exchange.

    Keywords: Gases. Intubation, Intratracheal. Animal Experimentation. Oxygenation. Pulmonary gas Exchange. Capnography.

  

   

   

  INTRODUCTION

  Mechanical assistance (invasive and non-invasive) to pulmonary ventilation is frequently necessary for the successful treatment of acute lung insufficiency and thus it is considered an important measure capable of saving the life of patients under critical conditions[1,2]. The traditional endotracheal tube (TETT) is largely employed in the medical area, particularly on patients who demand invasive mechanical ventilation (IMV).

  The TETT holds terminal balloons (cuffs) which, when inflated, occlude the space between the tube and the tracheal wall, thus not allowing the air to scape. The balloons are also capable of preventing the entrance of solid residues and fluids, such as colonized secretions of the oropharynx and gastric content, which could lead to a series of complications such as respiratory infections and pneumonitis. Those same inflatable balloons can cause serious lesions in the contact area with the trachea, and maybe worsen a specific treatment (IMV)[2].

  Current in vitro studies show that lower entrance of fluid secretions may occur, as shown in a study using dye (methylene blue) inserted in the oropharynx of animals (pigs) with TETT[2-4].

  Other studies show the complications which may occur in the tracheal wall due to the continuous use of the TETT, especially stenosis[5-10]. Two main mechanisms that contribute to stenosis are the downward movement of the tubes[6,11], many times simply because of the inspiratory and expiratory cycle, and the damages caused to the mucosa from the pressure applied by the balloon[2,5,11].

  However, certainly the main factor causing lesions in the tracheal wall is the excessive pressure of the cuff, even in cases of low pressure[2,5,11].

  Experimentally, it can be verified that the pressure of capillary perfusion in the mucosa of rabbits' tracheas ranges from 25 to 30 mmHg[10]. Therefore, the pressure of the balloons that overlaps these values, even if applied for a short period of time, is the most likely cause of the pre-disposition of the tracheal mucosa to circulatory diseases by vascular compression and, consequently, to necrosis by ischemia[5-7,11].

  As an effort to reduce the damages caused by the balloon of the endotracheal tubes (ETT), several changes in the ventilation method, new equipment for pressure control as well as alterations in the balloon's design were suggested[6]. A handful of practices have already been developed, such as regular disinflation, alternate insufflation of a double balloon, insufflation only doing respiration, and even careful insufflation until complete closure. Unfortunately, such practices have so far been inefficient regarding tracheal lesions[2].

  In the 1970's, Nordin et al.[10] and Grillo et al.[12] clearly established that the use of balloons with low pressure and high complacence reduced the incidence and the gravity of the lesions in the patients' tracheas[2,5,7].

  In the auto-inflatable and permanent model set up by Abouav & Finley[5], increase and decrease of the cuff's pressure occurred, followed by periods of insufflation and disinflation, making it possible to automatically adjust the closure pressure to the intratracheal one in the insufflation peaks. Their data differed from what happens in the regular balloons, in which the pressure is continuous even after an initial inflation. Clinical implications of those results were the lack of massive aspiration of content of the oropharynx and the maintenance of reasonable concentration levels of gases in the arterial blood of observed patients. Such proposed model included long-term observation of 52 patients under IMV (self-inflatable model) in addition to 200 laboratorial observations showing lack of tracheal lesions. The study aimed to analyze the pressure of the balloon in the self-inflatable and in the traditional model, besides seeking to understand the histology of the tracheal mucosa (indicating tracheal necrosis by compression and ischemia). It showed promising results regarding a new model, however, without the proposition to analyze pulmonary gas exchange. Parallel to this clinical trial, in an experimental study conducted on dogs, when analyzing the trachea six weeks after tracheostomy, the authors noticed it was free from any ulcers.

  After intense search in the literature, few were the studies that clarified the experimentations in animal models in regard to pulmonary gas exchange.

  The current study presents capnographic and blood gas analysis for the evaluation of pulmonary gas exchange during ventilation with TETT. According to research on the databases, no study has aimed to evaluate the efficiency of pulmonary gas exchange at modified TETT.

  Examples of assessment of pulmonary gas exchange (capnographic and blood gas analysis) are found in experimental[13,14] and clinical trials[15,16] of pulmonary thromboembolism, as well as in clinical[17-19] and experimental[20,21] studies on acute respiratory distress syndrome (ARDS) and bronchopleural fistula[22,23].

  Thus, it has been observed that until the present moment none of the proposed methods aiming to minimize IMV inherent complications was efficient[5].

  As mentioned above, studies point out that balloons with higher volume, low pressure, and intermittent internal pressure appear to indicate a better interface. Therefore, the purpose of the current study was to verify the efficiency of a proprietary modified endotracheal tube (METT), which was developed and studied in the sense of reducing possible lesions in the tracheal wall[4]. In this paper, the aim was to verify its efficiency regarding pulmonary gas exchange (arterialization), in which the capnographic, arterial and venous gases were used under IMV and, randomly, with a FiO2=0.21.

   

  METHODS

  The study was approved by the Ethics Committee for Animal Experimentation of the Biology Institute of University of Campinas (Unicamp) under protocol number 2612-1.

  Continuing the study initiated and developed by Servin et al.[4], in this study, 10 pigs from the Large White breed (30 kg) were used. Out of the 10, only three were allocated to the control group, which received the TETT with 30 cmH2O of cuff pressure; the remaining seven animals used the METT (cuff pressure was not measured because these tubes do not have a pilot tube). All tubes had internal measure of 6 mm (# 6.0 mm). The DX 3010® Dixtal mechanical ventilator was employed, cycled to volume, with tidal volume from 10 to 15 ml/kg so that the end-tidal CO2 (EtCO2) remained around 40 mmHg; the positive end-expiratory pressure (PEEP) was 5 cmH2O and the FiO2=0.21. These ventilating parameters were kept throughout the experiment.

  Between the ETTs and the IMV circuit, flow and reading sensor of exhaled CO2 (Capnostat®) from the respiratory profile monitor CO2MO PLUS DX-8100® (Dixtal/Novametrix, São Paulo, Brazil) were used, which enabled the calculation of the difference between inspiratory and expiratory volumes (IV and EV, respectively).

  Regarding the METT, it presented three drillings of 3 mm each in the region of the distal balloon (Figures 1 and 2). Insufflation and disinflation of the balloon occurs with the variation in pressure according to the respiratory cycle of the IMV. The Figure 3 shows TETT at trachea (post mortem).
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  The animals were hemodynamically monitored with access to mean arterial pressure and heart rate (Figure 4).
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  Each animal remained anesthetized with sodium thiopental and pancuronium for a continuous period of six hours. Arterial and venous blood gases were collected every three hours, as follows: T0 (baseline), T3 (three hours after T0) and T6 (six hours after T0).

  The data collection of the gases (both arterial and venous), and the respiratory and hemodynamic assessment were performed on the ten animals.

  On completion of the experiment, the animals were sacrificed with thiopental overdose and potassium chloride injection.

  Statistical analysis

  The data were described through means, medians, standard deviation, or frequencies.

  Comparison of the groups was performed each time through the Mann-Whitney nonparametric test (due to the n=3 in the control group), and between times in the experimental group through the paired Wilcoxon non-parametric test. A normality test was performed.

  Level of significance was assumed at 5% and the software used for analysis was SAS version 9.2.

   

  RESULTS

  Numerical analysis regarding the PaO2 data was not statistically significant for this variable when comparing the two groups (TETT and METT) and the times (T0, T3, T6).

  There was a significant difference between the groups regarding HCO3 in the T3 instant (P<0.0486) and ΔIV-EV in T0 (P=0.0486) (Mann-Whitney test).

  There were statistical differences between T0 and T3 in relation to venous pH (P=0.0469) and heart rate (P=0.0313) (Wilcoxon test), and between the times T3 and T6 regarding oxygen saturation of venous blood (Sat.v O2) (P=0.0156) for the TETT (paired Wilcoxon test).

  The results obtained in this study were summarized on Tables 1 to 4.
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  DISCUSSION

  Few studies have investigated pulmonary gas exchange with FiO2=0.21 during endotracheal intubation by using modified devices, both in clinical and in experimental practice.

  Thus, besides being based on the relevant literature, the proposition of a distal cuff with variable pressure according to the respiratory cycle, aiming at high volume and low pressure, is not new. However, so far no ETT with modifications in the balloon proved to be didactical and practical.

  The modification shown in the METT of this study consists in the insertion of three holes of 3 mm each in the distal cuff (Figure 1), which allows for inflation and deflation according to the IMV cycle[4].

  Statistical analysis regarding blood gas data confirmed the absence of hypoxia when both tubes were compared. This answered the question regarding the aforementioned device in terms of its effectiveness on the lung gas exchange, at least in a healthy body. It is relevant to point out that this study was carried out arbitrarily with an FiO2=0.21 in order to prove the real effectiveness of the device concerning hematosis.

  Isolated analysis of a specific time (T3) in relation to HCO3 is not sufficient to attribute a likely ineffectiveness of the METT. This apparent occurrence of acidemia was normal in the subsequent time (T6), in which the same variable was not statistically significant. At T3, the same happened to the ΔIV-EV variable, which although statistically significant in relation to the average between the groups, by itselfit was insufficient to state that there was a possible problem in pulmonary gas exchange. Such an event could result in hypoxemia, which did not occur.

  In addition, in relation to the pulmonary gas exchange, statistically significant values were found for IV and EV when T0 x T3, T0 x T6 and T3 x T6 were analyzed in pairs. Likewise, there were higher values of IV and EV in the METT than in TETT. However, that is not indicative of anything unexpected, since in the case of a balloon that inflates and deflates according to the respiratory cycle it is natural that the inspired and expired volumes will vary. A larger volume is needed in order to have a volume increase in the balloon, taking into consideration that a close volume (relatively small) is expelled at the time the device is emptied, which does not occur with the ETT, since it presents "constant" volume throughout the respiratory cycle.

  If, on one hand, the aforementioned device was enough to prevent the installation of hypoxemia in this model, it should be noted that the effects arising from a possible sub-pressurization in the system could lead to the entrance of fluids in the intracuff region, a fact which was not proven by the Negro et al.[3] study. Another attenuating element to the likely suction of secretions would be that the referred METT is specifically used in elective surgical procedures, particularly if the intubation time is short. However, further studies should be considered, especially in the case of pulmonary diseases.
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    ABSTRACT

    Rupture of the left ventricular wall after mitral valve replacement is an infrequent but lethal complication. Reporting correction technique of ventricular rupture with bovine pericardium patch secured with glue and without suturing: a 51 years-old female patient, with double rheumatic mitral lesion, severe stenosis and discrete insufficiency, who had a mitral valve replacement. During surgery, the patient presented a ventricular rupture of the posterior wall (atrioventricular disruption), which was successfully repaired using bovine pericardium with sutureless biological glue over the epicardium of the damaged area. Sixty months after surgery the patient has no symptoms.

    Keywords: Postoperative Hemorrhage. Mitral Valve. Cardiovascular Surgical Procedures.

  

   

   

  INTRODUCTION

  Cardiac rupture was first described by William Harvey, in 1647, and, in 1967, mitral valve replacement was referred to in a study of autopsies[1]. Its incidence and mortality rates are about 1% and 85%, respectively[2]. The etiology of rupture is still not well defined[3].

   

  PRESENTATION CASE

  We present a case of a 51-year-old female patient who has authorized the publication of this case preserving her identification. She had heart failure New York Heart Association (NYHA) class III, electrocardiography (ECG) with atrial flutter.

  Echocardiogram identified a marked dilation of the left atrium (65 mm) with extensive internal mural thrombosis; double rheumatic mitral lesion with moderate to severe stenosis (valve area of 1.3 cm2 by planimetry); thickened aortic valve with mild regurgitation and global systolic performance of left ventricle (LV) preserved. Coronary angiography was normal.

   

  TECHNIQUE AND RESULTS

  Mitral valve replacement surgery was performed on 7/16/2009 through median sternotomy. The mitral valve had fibrosis with a retraction of both cusps and calcified areas that progressed toward the posterior annulus of the mitral valve, hindering the preservation of tissue in this area of risk. The removal of posterior cusp calcium took the fragility of the posterior ring. A St. Jude 29 mechanical prosthesis was fitted and the pulmonary veins were isolated by cauterization of the endocardium, for the reversal of atrial fibrillation. After decannulation, infiltration of the rear wall by extensive hematoma was observed, and various bleeding points, characteristic of rupture of the rear wall, possibly due to the removal of calcium from the posterior ring that seriously weakened the region. As there was no bleeding yet, just blood infiltration and hemorrhagic diffuse points on musculature, it was opted for an alternative strategy for bleeding correction: a flap of bovine pericardium was immediately fixed with N-butyl-2 cyanoacrylate and methacryloxysulfolane (Glubran®) over the area of bleeding, filling the retrocardiac space with absorbable gelatin sponge (Gelfoam®) for compression, without the use of sutures (Figure 1). With these measures and the control of blood pressure (mean arterial pressure maintained between 50 and 60 mmHg), bleeding was contained.
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  After the operation, the patient was referred to the Intensive Care Unit (ICU) under stable hemodynamic conditions. Regarding pressure, mean blood pressure between 50 and 60 mmHg was maintained for 72 hours. The haematocrit at the end of the surgery was 27%, it was 21% at first postoperative day. The patient received two units of packed red blood cells.

  The total bleeding was 700 ml. There weren't postoperative complications, no acidosis, the patient was extubated 7 hours after the end of the surgery and she was discharged on the seventh postoperative day with 29% of haematocrit. After 60 months of follow-up, the patient is asymptomatic and control echocardiogram shows good LV function, normal functioning mitral prosthesis, and thickened aortic valve with mild aortic regurgitation. ECG normal with sinus rhythm.

   

  DISCUSSION

  Bovine pericardium preserved in glutaraldehyde is one of the most widely used biological tissues in cardiovascular surgery patches. The use of bovine pericardium in cardiac surgery was introduced in 1972 by Ionescu et al.[4] and popularized by Braile et al.[5]. In the present case, it was used externally to the LV posterior wall to stem the bleeding caused by rupture after mitral valve replacement. Roberts & Morrow described the first two cases of ventricular rupture; namely, rupture attributed to the weakness of the wall by the withdrawal of leaflet calcification in one case, and in the other, the perforation of the ventricular wall by excessive withdrawal of the papillary muscle[1].

  Patients most at risk are those who are older than 60 or those who are undergoing a mitral valve reoperation.

  The occurrence of ventricular rupture after the replacement of the mitral valve is due to several factors[1]. It can be caused by improper selection of prosthesis that replaces the valve, especially in elderly patients or female patients with little fibrous rings[1,2]. The prosthesis bigger than ring can cause local ischemia. Usually, the prosthesis may depress mitral ring, creating a wall akinesia. These akinetic region protrude out each systole, leading to a stretch of myocardial fibers with overlapping vascular lesions. A hematoma is just formed in the region, raiding the LV wall, resulting in an immediate rupture. Belatedly the presentation could evolve to a ventricular dysfunction or even for an aneurysm[2]. Several techniques for ventricular wall repair were described, with or without removal of the prosthesis. The surgeon has to avoid take much calcium or fibrotic tissue at posterior ring. The posterior ring has less fibrous tissue than anterior ring and it is more susceptible to rupture.

  Ventricular rupture can be classified as early, delayed, or late if the event occurs at the time of surgery. It is most serious if the event is postoperative (usually in the ICU) or years after surgery[1,6].

  Treatment of ventricular free wall rupture is essentially surgical. The first described techniques for the containment of bleeding involved the use of deep points in the myocardium, with the possible complication of circumflex artery injury, as well as the difficulty in supporting the suture due to the fragility of the ventricular cardiac muscle[6]. To reduce the possibility of these complications, another technique was described using pericardium patch sutured internally on the ventricular injury[7]. In the 1980s, techniques were proposed using Teflon flaps, and subsequently, using biological glue, alternative procedures were allowed to be used without the need for cardiopulmonary bypass. There are reports in the literature of the use of bovine pericardium affixed with biological glue for the treatment of ventricular wall rupture after myocardium infarction[8]. There are no reports in the literature about the use of patches fixed with biological glue without suture in cases of rupture after mitral valve replacement, as reported in the present case. This is an alternative treatment that is both safe and effective. That technique can be used in special cases when there isn't massive bleeding. It's essential early diagnosis, before large muscular disruption or infiltration by haematoma. Pericardial fixed with glue can avoid complete rupture of ventricular wall. Considering that other techniques have poor prognosis, that strategies can be an interesting alternative.

   

  CONCLUSION

  We conclude that the use of bovine pericardium fixed with biological glue on the injured area in posterior wall rupture after mitral valve replacement proved to be an effective alternative in the treatment of this highly lethal complication.
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  Dear Editor,

  Unfortunately, we have always recognized that technological advances incorporated into the clinical practice of the Brazilian medicine occur with some immense delay behind the so-called first world countries. There are several reasons for that, ranging from the bureaucracy of the registration and import processes to the issues related to exchange differences - leveraged in recent months, passing through voracious federal, state and local taxation, as well as the recurring economic limitation of health funding institutions, in other words, the National Health System and health insurances companies, besides the natural learning process of professionals, usually physicians, who use these technologies in the daily treatment. Inevitably, we are always lagging behind of what happens in Europe and the United States. Worse than that is to see that our neighbors, with much weaker economies than ours, can incorporate these technologies with greater ease, making us reflect: Why insist on this archaic and retrograde model?

  There was a panel with the same title as this article on October 23, 2015, promoted by Hospital Brasilia, Distrito Federal, ending the 1st Advanced Heart Failure and Circulatory Assistance Symposium. Hospitals, health insurance company managers, industry representatives of hospital medical equipment, government, the Federal Council of Medicine, the Judiciary, and of course, physicians who daily face the dilemma of knowing that they can always offer a little more, in light of what is already in operation in the world, but are hampered by bureaucracy, budget constraints, and even a certain amount of ignorance and inefficiency.

  The debate could be directed to any area of Medicine. In all, I am sure, dilemmas, problems and complaints resound with equal intensity. Since it is a specific event, we focused the discussion on the current wave of incorporation and the use of circulatory support devices. In fact, it is important to emphasize that the current methods for us have already been routine for other nations for decades. See the example of Extracorporeal membrane oxygenation (ECMO) (Fig. 1), incorporated into clinical practice about 40 years ago and still gets in our country the stamp of "experimental technique". This label is not given exclusively by the health insurance companies or even by the National Health System, with its well-known and alleged financial needs. We were appalled, when the Federal Council of Medicine gives a six-line opinion without any biographical source that gives them protection, saying that is an experimental procedure. On the other hand, we note that, despite this, the ANVISA (Brazilian Health Surveillance Agency) and the ANS (National Regulatory Agency for Private Health Insurance and Plans), respectively, authorized the incorporation of this technology in the country and put on the list of approved medical procedures for clinical use. The international and even national guidelines, some of them still "in process", recognize and define the criteria for recommendations and management of such equipment. Even then, the Federal Council of Medicine still considers it an "experimental technique".

  
    

    [image: Fig. 1 - Patient in circulatory]

  

  Backed up by the medical knowledge built and assimilated over decades, I, as a doctor, am able to recommend and perform a widely supported procedure, but I may be accused of doing tests on human guinea pigs through the eyes of those who interpret and guard the Code of Medical Ethics. What to do? Should I give up on everything or run the risk of staining my unblemished career? Many of us are faced with this same conflict and fear.

  More than a simple drama of consciousness, this dilemma ends up favoring those who, for financial reasons, hamper the development of the honorable "art of healing". I do not want to belittle or relegate the costs of incorporating these and other technologies. It is worth remembering that the final costs involving such equipments, most of the times, are higher when compared to the costs practiced in Europe and the USA. Do not tell me that this is due exclusively to the exchange-taxes binomial. We all have witnessed that the action of some bad professionals contribute to the price increase and non-viability of these technologies. However, supported in alleged technical opinions, the right to life is denied to those individuals who could take advantage of this primary legislation.

  On the other hand, hospitals that try to put themselves at the forefront of this technological incorporation collide with successive negative responses from the institutions, and frequently, succumb to reality and avoid the quixotic confrontation. After all, many other legitimate interests are at stake.

  In a scenario where the characters involved in the health system do not get along, that it is, the most fragile one that would be the direct beneficiary of new technologies - the patient, needs the aid of justice. The big problem is that justice does not understand anything about the subject and is put in the condition to arbitrate disputes and demands that never stop coming. How can someone without the minimum technical and scientific insight decide on such delicate and risky issues? Well, we delegate the guidelines and decisions to lay people. It happens because we are incapable of talking it over and jointly define the criteria for these incorporating technologies occur. But who should have the initiative to start the dialogue and reconciliation? Medical associations, health institutions or the government? It does not matter. If the willingness for dialogue, common sense and the interest to do something new do not permeate the behavior of these characters, nothing will happen. We could give the government the role to lead this great discussion, something that has never happened before. Of course we could, but the immobility of the Brazilian state at this time prevents simple and elementary actions from being put into action.

  In broad terms, this was the synthesis of a nearly two-hour debate, which maintained the high level of information and respect. A debate that deserves and needs to be held in other scientific meetings as a way to clarify and especially raise awareness that medical science itself is not enough. It is supported especially in social science, where the contradictory factors and reconciliations are the mainspring for the scientific update, the constant search for quality of care we want, can and must provide with respect, knowledge and maturity.

   

  Helmgton Souza - MD, PhD, UNIFESP-EPM, Coordinator of the Advanced Heart Failure and Circulatory Assistance Center of Hospital Brasília and Hospital Coração do Brasil - Distrito Federal, Program Director of 456th ECMO Center. Brasília, DF, Brazil.
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Cardiovascular Risk Factors in Study Group

Cardiovascular Risk Factors Number of Patients | _Percentage of
Hypertension (>140 mm Hg systolic and >90 mm Hg diastolic) 11 55
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Hypercholesterolemy ( 240 mg/dL) 12 60
Hypertriglyceridemy ( 250 mg/dL) [3 30
Cigarette smoking ( 10 cigarettes/d) 12 60
Previous contraceptive therapy 2 10
Previous myocardial infarction 11 55
Eamily history of cardiovascular disease 12 0
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Table 2. Operative data according to groups.

Group 1 (n=01) Group 2 (n=83) P
(On-pump CABG) (Off-pump CABG) values
Saphenous graft 91(100%) 73 (88%)
Radial artery graft 56 (61.5%) 16 (19.3%) <0.001”
LIMA gaft 89 (97.8%) 83(100%)
Numbers of grafting 37207 25200 <0.0017
RBC (bag) (while in the operatin groom) 05206 04206 <0.0017

CABG=coronary artery bypass grafting: LIMJ

=P value was presented as a result Student1 test
value was presented as a result Pearson chi-square test
t internal mammary artery: RBC:

blood cell
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Table 3. Postoperative data according to groups.

Group 1 (n=01) Group 2 (n=83) P

(On-pump CABG) (Off-pump CABG) values
Preoperative Hct 30837 38551 0067
Preoperative Hb 123:16 125:16 0322
Preoperative trombocyst count 25942806 26092771 0899"
Hct (arrived ICU) 30119 32:44 0.001"
Hb (arrived ICU) 10208 1092 0001
Trombocyst (arived ICU) 1642582 24142919 <0.0017
Hct 24" hour in the ICU) 302:15 314230 0003
Hb (24" hour in the ICU) 10205 10.4£10 0.005"
Trombocyst (24" hour in the ICU) 187.9:747 2288:782 0001
Hct 48" hour in the ICU) 312:19 315229 0402
Hb (48" hour in the ICU) 104206 10510 04957
Trombocyst (48" hour in the ICU) 1841637 20754752 0029
First 24" hour drainage (m) 70432253 7138:2008 0788
Second 24" hour dranage (ml) 2752:176.9 188521323 <0.001"
Total drainage count (m)) 979.6+374.7 902.4+200.1 0133
First 24" hour drainage (mi/m” 3826£1395 3844+1168 0925
Second 24" hour drainage (mi/m? 15022977 1009715 <0.0017
Total drainage count (mi)m? 533442082 48501657 0.006"
FEP (bag) (used in the ICU) 27:17 20:13 03667
RBC (bag) (used in the ICU) 22:13 12:09 <0.001”

Value was presented as a result Student-t test
‘aematochryt; Hb=hemaglobin; CABG=coronary artery bypass grafting; ICU=intensive care unit; FFP=fresh frozen plasma;
RRC—red blood cell
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Table 1. Preoperative data according to groups.

Group 1 (n=01) Group 2 (n=83) P
(On-pump CABG) (Off-pump CABG) values
Age (+5D) (yean) 68252 6746 04377
Gender (male) 53 (58.2%) 58 (69.9%) 0118
Smoking 34(37.4%) 37 44.6%) 0357
CoPD 16 (17.6%) 21(253%) 0266
Hypertension 82(90.1%) 65 (78.3%) 0037
PAD 5(55%) 1(12%) 0214
Preoperative stroke story 10 (11%) 56%) 0288"
Dicbetes __no-diabetes 59 (64.8%) 49 (59%) 0439
oral a/d 22242%) 26 31.3%)
parenteral a/d 10 (11%) 8(96%)
Right carotid artery
stenosis<50% 55 (60.4%) 29(34.9%)
50%< stenosis<70% *5(5.5%) *5(6%) 06417
70%s stenosis<100% *222%) —
stenosis=100% — —
Left carotid artery
stenosis<50% 48 (52.7%) 30(36.1%)
50%< stenosis=70% “11(12.1%) *1(12%) *0.003
70%x stenosis<100% — -
stenosis=100% *1(1.1%) —
BMI 20054 20051 0983
Ejection Fraction 523:75 546+84 0070"

=P value was presented 25 a result Student-{ est
value was presented as a result Pearson chi-square test

=P value was presented as a result Fischer's Exact tests
*~P value was calculated according to carotid artery stenosis <50%.
CABG=coronary artery bypass grafting; BMi=body mass index; SD=standard deviation. PAD=peripheral artery disease;

COPD =chronic obstructive pulmonary disease.
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Table 2. Clinical and surgical data of patients undergoing
elective cardiac surgery.

Variables 0(%) | Mean 5D
Gender

Male 60 (60)

Female 20(40)
Age (years) 554:149
BMI (kg/m?) 263:57
InsCor

Low risk 62(62)

Moderate risk 33(33)

High risk 56
Surgery

CABG 25(45)

Valve repair or replacement 52(52)

Aortic surgery 30
Drainage tubes 18:08
Surgery duration (minutes) 252.7x867
Pump duration (minutes) 106.9:42.1
Aortic dlamp duration (minutes) 796:414

BMI=Body Mass Index. CAB!

ronary artery bypass grafting
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Table 3. Respiratory data of patients undergoing elective
cardiac surgery.

Variables Mean = SD
Static compliance (ml/cmH,0) 233:125
Airway resistance (cmH,0/Ls) 1172102
Minute volume (1) 75:18
Tidal volume (ml) 20560975
Respiratory rate (rpm) 19248
Oxygen saturation (%) 98311
MV duration (hours) 1812136
NV, (cycles/min/l) 52:219
W (ml/cmH,O/cycles/min/L) 1003707

MV-mechanical ventiation; FVi-
weaning index

bin Index; IWi=integrative
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Table 1. Predictive weaning indexes and reference values''™#

indexes Values

i, <105 cycles/min/L

Wi > 25 mlicmA, O cycles/min/L
Respiratory rate <30mpm

Pa0JFi0, > 255 mmHg

Static compliance > 30 cmH,0/Umin

Tidal volume > 315 ml

TAVt=Tobin Index; Wi-integrative weaning index; Pa0 =arterial
oxygen partial pressure; FiO,=fraction of inspired oxygen
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Table 4. Predictive weaning indexes, absolute and percentage values, sensitivity and specificity.

inderes oeossty | SPeciy 9 | guicosnn | oucosse i =
A 0.99[0.94-0.99] 0 1[0.95-1] 0[0-0.94] 0.99 0
IWI 0.98[0.92-0.99] 0 1[0.95-1] 0[0-0.80] 0.98 0
Respiratory rate 0.97[0.90-0.99] 0 1[0.95-1] 0[0-0.69] 0.97 0
Pa0 /Fi0, 0.97[0.90-0.99] 0 1[0.95-1] 0[0-0.69] 0.97 0
Static compliance 0.86[0.77-0.91] 0 1[0.94-1] 0[0-0.27] 0.86 0
Tidal volume 0.85[0.76-0.91] 0 1[0.94-1] 0[0-0.25] 0.85 0
¥V =Tobin Index; IWI=integrative weaning index; PaO,—arterial oxygen partial pressure; FiO, —fraction of inspired oxygen
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Intensive care unit
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Minute volume

=Tidal volume
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Table 1. Domains of the 3T5 Database report.

Domain Description

Proportion of patients (risk-adjusted) who do not experience operative mortality

Avoidance of operative mortality Operative mortality s defined as death during the same hospitalization as surgery or after

discharge but within 30 days of the procedure

Avoidance of major morbidity
—————\Major morbidity i defined as having at least one of the following adverse outcomes: 1)
Proportion of patients (risk-adjusted) | reoperations for any reason; 2) renal faiure; 3) deep sternal wound infection; 4) prolonged
who do not xperience any major | ventiatio! intubation; ) cerebrovascuar accidentpermanen sroke

morbidity

Proportion of first-time CABG patients who receive at least one IMA graft without prior
CABG surgery or documented contraindication for IMA use (subclavian stenosis, previous
cardiac or thoracic surgery, previous mediastinal radiation, an emergent salvage procedure
or no LAD disease)

Use of internal mammary artery (MA)

Proportion of patients who receive all required perioperative medications: 1) preoperative

Use of all evidence-based perioperative | beta blockade therapy; 2) discharge ant-platelet medication; 3) discharge beta blockade

medications therapy; and 4) discharge antiipid medication. Note: the discharge medications were not
required for patients who died prior o discharge

A participants overall composite performance score is calculated s a weighted* average

Overall composite of the domain-specific estimates

* The weights that appear in the composite score equation were chosen based on an empirical analysi in which the standard
deviation of each of the four endpoints was estimated. These weights are updated following each harvest since they are based
upon the specific analyss of each harvest's data. This is the example of the equation used during the period analyzed: CAB
Composite Score = 0.71xscoremort + 0. 10xscoremorb + 0.15xscorelMA + 0.04xscoremeds.
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ECMO = Extracorporeal membrane oxygenation
ELSO = Extracorporeal life support organization
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Abbreviations, acronyms & symbols

GT  =Google Translate

Pl rofessional interpreters
MT  =Machine translation

Rss

eally Simple Syndication / Rich Site Summary
WWW = World Wide Web






OPS/images/a17img02.png
Table 2. Results of the quality-improvements targets.

Pregl; progam Post- . '?:Ilfzrg)gram pvaloe
Time on MV (hours) 104 71 <001
Initial ventilation < 6 hours 52% 85% <001
Reintubation 29% 21% 053
OF MV > 24 hours (95% CI) 045(0.24-066) 024(0.04-045) ns
L0sinIcu 64.9 542 <001
Readmission to ICU 44% 28% 022
O/E LOS < 6 days (95% CI 080 (0.70-0.20) 1.03(092-1.14) 002
Use of IMA 08.2% 29% 040
Use of EBT 87.4% 95.3% <001
Avoidance of operative mortalty 98.50% 98.60% 099
Avoidance of major morbidity 91.10% 95.10% 002
OFE mortalty ratio (95% C)) 15(097-2.03) 1701.0-24) ns

Qi=quality improvement, MV=mechanical ventilation; LOS=length of stay; ICU
EBT=evidence-based therapy; O/E=observed/expected: ns=non-significant

tensive care unit; IMA=internal mammary artery;
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Fig. 1 - Schematic drawing of the
modified endotracheal tube (METT).
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Table 1. Blood gas data of the METT (n=7) and the TETT (n=3) Groups at T,

T
oH Pa0, | Paco, | e HCO, | sat0, | pHv | PO, | PO, | BEv | HCO,v | SalvO,
MIETT |7.4220.0683 323.54] 413201 | 6.324.2 | 20.5243 | 03,9208 |7.3920.0843.0211.1] 56.725.9 | 69237 | 320231 4172237
TETT [7.47:004]104.120.0] 377212 | 33224 | 262220 | 973211 |7382005| 449275 | 478268 | 35234 | 27.8:3.1 |57.72168

METT=modified endotracheal tube; TETT=traditional endotracheal tube; PaO,=partial pressure of oxygen in arterial blood;

PaCO,=partial pressure of carbon dioxide in arterial blood; BE=base difference in the arterial blood; HCO,
emoglobin saturation in arterial blood; PO,
carbon dioxide in venous blood; BE v=base difference in venous blood; HCO,

blood; Sat.0,

saturation in venous blood.
Results expressed as mean + standard deviation.

rial pressure of oxygen in venous blood; PYCO,=partial pressure of






OPS/images/a19img06.png
Table 2. Blood gas data ot the METT (n-

and the TETT (n=3) Groups at T,.

T

o a0, | Faco, | BE [ HCO,

Sato,

bRV

BEv

HCO, v

Satvo,

WETT |7.522002|9242636| 399214 | 87215 | 313216

960216

[7a6:007

441267

387220

50218

329219

B

TETT [7.4620.02 943279 | 393210 | 42208 |26.7206'

951214

[7.4720.04]

28214

395220

BE

295212

523234

“Change in HCO, at time T, between groups (P=0.0486).
*pH variation between times T, and T, for MEDT (P=0.0469).

METT=modified endotracheal fube; TETT=traditional endotracheal tube; PaO,=partial pressure of oxygen in arterial blood;

PaCO,=partial pressure of carbon dioxide in arterial blood; BE=base difference in arterial blood; HCO,=bicarbonate in arterial

blood; Sat.0,=hemoglobin saturation in arterial blood; PvO,

carbon dioxide in venous blood; BE v=base difference in venous blood; HCO, v=bicarbonate in venous blood; Sat.v O,

saturation in venous blood
Results expressed as mean + standard deviation.
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Abbreviations, acronyms & symbols

ARDS = Acute respiratory distress syndrome

e ndotracheal tube
EV = Expiratory volume
IMV = Invasive mechanical ventilation
NV =inspiratory volume

METT = Modified endotracheal tube
PEEP = Positive end-expiratory pressure.
TETT = Traditional endotracheal tube
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Table 3. Blood gas data of the METT (n=/) and the TETT

=3) Groups at T,.
T

oH Pa0, | PacO, | &t HCO, | sato, | pHv | PO, | Puco, | BEv | HCO.v | SalvO,

METT [7.4920.03(816133( 40.0:09 | 68221 | 204223 | 00271 [7.43:0.02| 230264 | 504218 | 78222 | 31726 05258
TETT [747:001] 95699 389209 | 47207 | 27.0208 | 949423 [7.42:002| 46822.1 | 483219 | 59206 | 20.6:02 | 56.042.3
¥ Change of the Sat.v O, between times T, to T, in MEDT (P=0.0156).

METT-moified endotracheal tube; TETT=iraditional endotracheal tube; PaO,=partial pressue of oxygen in arterial blood;
PaCO,-partial pressure of carbon dioxide in arterial blood; BE~base difference in arterial blood; HCO,=bicarbonate n arterial
blood; Sat.0,~hemoglobin saturation in arterial blood; PvO,=partial pressure of oxygen in venous blood; PvCO,=partial pressure of
carbon dioxide in venous blood; BE v=base difference in venous blood; HCO, v=bicarbonate in venous blood; Sat.v O,=hemoglobin
saturation in venous blood

Results expressed as mean + standard deviation.
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Table 4. Respiratory and hemodynamic data of the METT (n=7) and the TETT (n=3) Groups.

Group METT (n=7) Group TETT (n=3)

ANVE wap HR ANVEV MAP HR
T, 5442 89:16 128232 124020 89:20 18755
T 23:61 117:9 154:390 16211 121219 18151
T 26245 120217 144230 114211 11311 150215

Q Behavior of A IV-EV at time T, between the groups (P=0.0486).

a Variation of the HR from the instant T, to T, in the METT (P=0.0313).

METT=madified endotracheal tube; TETT=traditional endotracheal tube; T,=baseline; T,=3 hours after baseline; T,=6 hours after
the baseline; A IV-EV=variation of the inhaled and exhaled volume; MAP=mezn arterial pressure; HR=heart rate

Results expressed as mean + standard deviation.
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Table 4. Average of the 5F-36, preoperatively, and after three
and six months of the elderly undergoing coronary artery
bypass grafting or coronary angioplasty, University Hospital
President Dutra- HUUFMA. Sao Luis, MA, Brazil, 2011

Variable Average DP P
SF-36
CF Pre 247 276 0.0001
cF3 503 289
CF6 603 291
FIS Pre* 0 0-100 00352
Fis 3* 0 0-100
FIs 6* 0 0-100
Pre PAIN 587 a1 0.0001
DOR 3 566 265
PAIN 6 628 208
HEALTHY Pre 609 184 00265
HEALTHY 3* 57 Nov-92
HEALTHY 6* 62 Dec-87
VITAL Pre 505 162 00011
VITAL 3 603 17.7
VITAL 6 620 18.1
SOCIAL Pre* 875 125100 | 00047
SOCIAL 3 616 183
SOCIAL 6* 750  [125t0100
Pre EMO 304 239 00077
EMO 3 235 253
EMO 6 242 464
MENTAL Pre* 720 0-100 00520
MENTAL 3 658 16.0
MENTAL 6 647 17.2

Cr=functional capacity; Fls=physical appearance; DOR=pain;
HEALTHY=General State of Health; VITAL=vitalty;

cial aspect; EMO=emotional appearance;

ental health: *Non-parametricemedian and range
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Abbreviations, acronyms & symbols

Coronary angioplasty
Acute myocardial infarction
Coronary artery bypass grafting
= Coronary artery disease
Cardiovascular disease
= Heart failure
lottingham Health Profile
Percutaneous transluminal coronary angioplasty
Quality of life
= Statistical Package for the Sodial Sciences
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Table 3. Distribution of clinical conditions and habits of life
of patients undergoing coronary artery bypass grafting or
coronary angioplasty, University Hospital President Dutra-

HUUFMA. S3o Luis, MA, Brazil, 2011
Varibles N %

DM

Yes 2 318

Not 0 682

Obese

Yes B 182

Not 31 818

HAS

Yes 37 841

Not 7 159

Alcoholism

Yes 2 318

Not 20 682

Smoking

Yes 27 614

Not 7 386

Total 2 100.0

DM=diabetes mellitus; Obese=BMI = 30.0 kg/m;
HAS=hypertension
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Table 2. Correlation between IT or ICU stay and continuous

variables.
‘Spearman correlation coefficient
Variables
1CU stay (days) T (hours)

IT (hours) 0.222*

Age 0.296* 0.279*
Number of grafts 0.092 0.040
Time of CPB 0.052 0.025

intubation time; IC

tensive care unit;

CPB=cardiopulmonary bypass: *Statistically significant
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Table 3. Relationship between patients’ preoperative characteristics, ICU stay and IT.

Variables Category 1CU stay il

Mean ) Paalue Mean ) Pavalue”
= e g
T e
Hypertension ‘,'E 2 Z 1338576 0913 ::) g; ‘; ;g 0978
o R - - I - s
Dyslipidemia :E ::i 140'40‘ 0.154 ';6205 ';:;3 0113

e Il S

*Mann-Whitney test

jiabetes mellitus; AMi=acute myocardial infarction; SD=standard deviation;
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Jable 1. Intraoperative and postoperative characteristics of patients who underwent isolated CABG with CPB.

Variables n Lower Upper Mean D
Age 160 37 80 6144 893
Number of grafts 155 1 7 279 088
Time of CPB (minutes) 152 23 146 5885 2189
ICU stay (days) 142 1 o5 517 842
IT (hours) 105 125 5275 10.99 841

CABG=coronary artery bypass grafting; CPB=cardiopulmonary bypass; ICU=intensive care unit, MT=intubation time; SD=standard
deviation
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Table 1. Classitication of articles according to clinical and
surgical characterisics.

Article N
Epidemiology and dlinical 7
AF Theories 4
Guidelines 3
Surgeries
Pioneering surgery 8
Experimental surgery 9
Section and suturing surgery ("Maze") 16
Energy sources surgery 25

Total of Selected Studies 72
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Abbreviations, acronyms & symbols

AMI = Acute myocardial infarction
CABG = Coronary artery bypass grafting
B = Cardiopulmonary bypass

oM iabetes mellitus

ICU = Intensive care unit

PO = Immediate postoperative.

" intubation time

My techanical ventilation

NV loninvasive ventilation

NYHA = New York Heart Association
pO1 rst postoperative day.

P02 = Second postoperative day

P03 ird postoperative day
PO4 = Fourth postoperative day

pOS ifth postoperative day

P0G ixth postoperative day.

RD  =Renal dysfunction

sD tandard deviation

spss. atistical Package for Social Sciences software.
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Fig. 1 - The relationship among smooth
muscle actin, ACTA2 gene and contractile
property in vasculopathies. The contractilty
of the smooth musdle cells is maintained
via cyclic interactions between a-smooth
muscle actin (encoded by ACTA2) and the
B-myosin heavy chain (encoded by MYH11)
Missense mutations in ACTA2 and myosin
are responsible for the development of
syndromic aneurysms or occlusive vascular
disorders, depending on the vascular
pathology of either medial smooth muscle
cell hypoplasia or medial proliferation.
/ACTA2=actin, alpha 2, smooth muscle, aorta;
CAD=coronaryarterydisease; MYH11=myosin
heavy chain 11; SMA=smooth muscle actin;
SMC=smooth muscle cell; TAAD=thoracic
aortic aneurysm and dissection
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Table 2. Summary of literature on surgery of chronic atrial fibrillation using energy sources.

Author / Year Energy Source/ | Sample Type of Study Outcome* (“"‘(‘;‘:)"“"
[Radiofrequeng
Breda et /2010 53 s Prospective immediate | 86,0
Beukema et 3l/2008 ss 258 Retrospective Late 9.0
Williams et al/2001 s6 8 Prospective Lote 810
Kottkamp et al.2002 57 70 Prospective Late 930
Benussi et al/2002 58 132 Prospective Late 769
Canale et 212011 Bl 53 Retrospective Late 680
Canale et 21/2011 50 a7 Prospective immediate | 73.0
Huang et al/2014 61 81 Retrospective Late 760
Dong et a1/2013 62 191 Retrospective Late 79.1
Phan et 3./2014 63 62| Meta-analyss randomized controlled trals | _Late 679
Colafranceschi et al/2000 64 10 Prospective immediate | _80.0
Abreu Filho et 3./2005 5 70 Prospective randomized Late 794
Ultrasound
Brick et al/2001 68 27 Prospective immediate | 814
Ninet et 21/2005 69 103 Prospective Late 850
Lins et /2010 70 2 Prospective randomized Late 864
Groh et 212008 7t % Prospective Late 840
Cryoablation
Fukada et al/1998 a7 29 Prospective Tate 55
Lee et al/2001 8 8 Prospective randomized Late 957
Lee et al/2003 29 129 Prospective randomized Late 7.7
Blomstrom-Lundayist et al/2007 51 69 | Prospective randomized doublebind | _Late 733
Johansson et al/2012 52 65 Randomized Late 730
Microwave
Gilinov et 2172002 28 20 Prospective immediate | 750
MacDonald et al/2012 66 2 Meta-analysis Late 520
studies
Lin etal/2011 &7 o1 Prospective randomized Lot 870
Flectrocautery
Gomes et al/2008 5 3 Prospective Lot 764

* Late results correspond to those obtained from 6 manths of follow-up

**Percentage of return to sinus rhythm
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Abbreviations, acronyms & symbols

aF Atrial ibrillation

ISMICS = International Society of Minimally Invasive
Cardiothoracic Surgery

LILAGS = Latin American and Caribbean Health Sciences

Medline = Medical Literature Analysis and Retrieval System Online

SCELO = Scientific Electronic Library Online

SICTRA = Saline-Irrigated Cooled-tip Radiofrequency Ablation
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under fluoroscopic  view
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correction.
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Table 1. Causative ACTAZ gene mutations of vasculopathies.

Causative gene mutation Typical manifestation Reference
p-Argelys (c.191G>A) (exon 3), p-Arg179Cys (€535C>T) | 1400 2
(ex0n 6) & p.Lue2d4Phe (c.732G>T) (exon 7)
p.Arg179His TAAD [23]
G304R (in the vicinity of the ATP-binding site) TAAD, isolated 1201
p.G152_T205del (c.616+1G>T), p.R212Q & p.R149C TAAD, familial 17
p.Y145C TAAD, sporadic & young-onset 17
C76G>T, p.Asp26Tyr TAAD, non-syndromic familial [19]
R30C (the DNAse-—-binding loop within subdomain 2 of [\ oo oc e 201
a-smooth musdle actin)
MA49V (the DNAse-+-binding loop within subdomain 2 of
a-smooth muscl actin) R118Q & R149C Acrtic dissection 1201
R118Q & R149C Aortic disease, coronary artery disease (early onset) 1151
- Aortic disease, patent ductus arterosus, cerebrovascular | 1oy
disease (very early onset), indluding Moyamoya disease
Aortic & cerebrovascular disease, fixed dilated pupil,
R170H hypotonic bladder, gut malrotation, hypoperistalsis & 1151
pulmonary hypertension
R179H More severe vasculopathy, thoracic aortc aneurysm & | (¢ 1
brachial artery occlusion
pR118Q, pR149C Coronary artery disease
Primary pulmonary hypertension, persistent ductus
p-R179C amino acid substitution (c.535C>T in exon 6) arteriosus, extensive cerebral white matter lesions, fixed 311
dilated puplls, intestinal malrotation & hypotonic bladder
C772C/T, p.RISBC; €773 G/A, p.R25BH ; R1TOH, 536
R (Exon';) P Moyamoya disease [EE]
p.R25BC/H Strokes
p.R39H (SD2 domain) Stroke (before the age of 20)
Cerebral developmental defects (underdeveloped corpus
R170H substitutions callosum & vermis hypoplasia), vascular fragility & ductus | [31]
arteriosus rupture
Neonatal seizures due to multfocal infarcts, asymmetric
R170H motor defiits, global developmental delay, spasticity, 1301

congenital bilateral mydfiasis & patent ductus arteriosus

pR149C, p.R118Q & p.T353N (within the hydrophobic
cleft of a-smooth muscle actin)

Premature coronary artery disease

PRIBSQ Perturb adenosine triphosphatase hydrolysis
Skin rash caused by dermal capillary and small artery.
R140C occlusion referring to as livedo reticularis & with iris

floccul, patent ductus arteriosus & bicuspid aortic valve

ATP=adenosine triphosphate; TAAD=thoracic aortic aneurysm and dissection.
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Abbreviations, acronyms & symbols

ACTA2 = Actin, alpha 2, smooth musdle, aorta
bFGF = Basic fibroblast growth factor

CAD = Coronary artery disease

HH  =Hamburger - Hamilton stage

MYH11 =Myosin heavy chain 11
MYLK = Myosin light chain kinase

PDGF = Platelet derived growth factor
SMA = asmooth muscle actin

SMCs = smooth muscle cells

TAAD = Thoracic aortic aneurysm and dissection

TGF = Transforming growth factor

TGF-8, =Transforming growth factor beta 1
TGFRR1 = Transforming growth factor beta-receptor 1
TGFRR = Transforming growth factor beta-receptor 2
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Jable 1. Group Analysis related to Contrast Volume Use, Total Operative Time and Blood Loss.

Groups of EVAR planning Historic Current Total Pvalue
Vol. of Contrast (mL)

Mean (Stand. Deviation) 2845 (151.2) 318(162) 996 (137) <0.001#
Median (Minimal - Maximum) 250 (120-550) 28(10-85) 33(10-55)

Total " 30 a1

Operative Time (minutes)

Mean (Stand. Deviation) 2075 (78.7) 1404 (38.4) 1722 (69.2) <0.001#
Median (Minimal - Maximum) 185 (100 - 415) 130 (85 - 240) 155 (85 - 415)

Total 27 20 57

Blood Loss (mL)

Mean (Stand. Deviation) 798.1 (420.1) 2043 (151.6) 4856 (428.4) <0.001#
Median (Minimal - Maximum) 800 (100 - 2000) 150 (50 - 500) 300 (50 - 2000)

Total 27 20 57

¥ t.Student tect





OPS/images/a01img01.png





OPS/images/a15img03.png
g

€I55%) ofmean conrae volume use (mt)
L] §

Groupsof EVAR planning

H
H
f

e oot
Groups of EVARplaning

166 ot mean bl
§ 8

§

roupsof EVAR panning

Fig. 2 - Comparison of surgical variables related to EVAR
preparatory study (Historic vs. Scriptbased current  group)
contrast volume use (mL), operative time (minutes) and blood
loss (mL).
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Table 3. Intraoperative of patients undergoing CABG according to gender variables in HUPD, 2007-2008.

Sex
Variables Total Pvalue
Male Female

Prolonged Cardiopulmonary | Yes 137 72 209 0300

bypass time No 3 3 6
Yes 79 57 136

Intraoperative transfusion o P T I 0003
Yes 133 & 197

Internal Mammary use o 3 b T 0.160
Full 110 55 165

Revascularization Incomplete 29 17 a6 0213
Information ignored 1 3 a

Total 140 75 215

CABG=Coronary artery bypass graft; HUPD=Hospital Universitario Presidente Dutra
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Table 4. Postoperative of patients undergoing CABG according to gender variables in HUPD, 2007-2008.

Sex
Variables Total Paalue
Male Female

Yes ) £ 23

ek i o - = 7 0764
Do not apply 1 o 1
Yes s 1 2

eath No 122 7 203 088
Yes 3 2 8

Mechanical Ventiation | No 65 7 % o

> agh Do ot apply 67 30 106
Information ignored 2 o 2
Yes 37 8 3

Bleed No 37 2% 65 0.1%0
Do not apply 66 30 105

Hemodynamic e * i =

e No 30 17 s6 0590
Do not apply 66 3 105
Yes 20 2 2

Arthythmia No 51 2 78 0633
Do not apply 66 30 105
Have kidney disease 3 21 sa

cicrt 0141
Do not have kidney disease 3 33 3

TOTAL 13 2 167

CABG—Coronary artery bynass araft. HUPD—Hospital Universitario Presidente Dutra.
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Table 1. Demographic characteristics, risk factors and comorbidities by sex in patients undergoing CABG in HUPD, 2007-2008.

Gender

Variables e o Total Pvalue
150 T 0 b
50-160 5 13 B

Age 50-170 5% 27 8 o027
70-182 ) s 53
Yes 2 20 82

Dyslpidemia o 2 @ 2 0001
Yes 28 2 30

Previous AMI No 2 73 185 0000
Yes 5 2 7

Peripheral vascular disease o s ES s 0534
Yes ) 1 50

Tobacco o bt u o 0001
Total 140 i3 215

AMI=acute myocardial infarction: CABG=coronary artery bypass graft: HUPD= Hospital Universitario Presidente Dutra
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Table 2. Risk factors and comorbidities by sex in patients undergoing CABG in HUPD, 2007-2008.

Sex
Variables Total Paalue
Male Female
Angina xf 23 ?3 '9205 0398
Previous Cerebral | Yes 9 1 10 0820
Vascular Accident | No 131 74 205
Yes 2 3 2
Angioplasty with | No 116 68 184 0.120
P Information ignored 2 4 6
Left main coronary artery lesion 32 9 51
Commitment Uniarterial 15 6 2
Comm! Biarterial 21 18 30 0219
i Triarterial 6 28 a7
Missing information 3 4 7
Total 120 75 215
CABG—coronary artery bypass araft; HUPD=Hospital Universitario Presidente Dutra
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Table 1. Characteristics of participants by allocated group.

s AP Pualue
Sample size (n) 10 14

Age (years)” 632111 | 582281 02
Male sex 80.0 714 05"
BMI (kg/m?)" 250:42 | 273227 03

SP=Standard Protocol; AP=Alternative Protocol; BMi=Body Mass
Index: *Variables with normal distribution: **Fisher exact test
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Table 2. Comparison of maximum distance walked and mean difterence in the pre e post-intervention in the intra-group (line) and
inter-group (column). Mean 5D or IC 95%

MDW Pre MDW Post Mean Diff Intra P* Value
5 21222696 2097614 37501508317 <0001
AP 207.0:714 3122:806 1043 (65,210 139.4) <0001
427 6247
Mezn Diffnter (649 10 56.4) (5.1101300) N N
P Value 08 006 B B

SP=Standard Protocol, AP=Alternative Protocol, MDW=maximum distance walked, P* { test paired sample; P* 1 test independent

sample. Mean Diff Intr:

rean difference in the intra-group; Mean Diff Inter

‘ean difference between Qroups.
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Abbreviations, acronyms & symbols

AMI = Acute myocardial infarction

AR = Acute renal failure

CABG = Coronary artery bypass graft

PB = Cardiopulmonary bypass

QVA = Cerebrovascular accident

HUPD = Hospital Universitario Presidente Dutra
SUS = Unified Health system
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Fig. 1 — Flow chart.
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Table 3. Intra and intergroups analysis of mean predicted
distance of six minute walk test in patients undergoing CABG.

Preoperative | Hospital P
discharge
Control (%) 592111 |506=09 0016
Intervention (%) [54.1=227 _ |525=155 _ [042
P 0.18 096

Data showed as mean = standard deviation. Mann-Whitney test
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Fig. 2 - Functional capacity pre-exercise, and post-exercise in the intervention and control groups
Mann-Whitney test.

*P=0.016 between preoperative and hospital discharge in control group.
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Jable 1. Demographic, clinical, surgical and postoperative data, per group, of patients undergoing CABG.

Intervention Control Total
Varlables =17 =17 (%) 4
Gender 0.69°
Male 14 12 26 (76.5)
Female 3 5 8(23.5)
Age (years) 59.9+7 61.8+6.7 60.9+6.8 043
BMI (kg/m?) 26.4£3.1 249£33 25.7+33 017
Comorbidities
Hypertension 13 14 27(79.4) 1.00°
Smoke 13 9 22(64.7) 0.28
Myocardial infarction 10 8 18(52.9) 0.52°
Diabetes mellitus [ 8 1441.2) 0.73
Dyslipidemia 8 6 14(41.2) 0.73
EUROSCORE Il (%) 0.730.18 0.79£0.17 0.760.14 034
Number of bypass graftings (n) | 2.720.9 2704 27206 0.68°
CPB time (min) 8424359 77.6+208 80.2+28.2 0.88°
Aortic clamp time (min) 59.2+25 55£13.7 57.5£20.3 0.54
Surgery time (min) 22521446 243.1£60.3 23324538 0.30°
Intubation time (hours) 14278 143161 14.2+7 0.60°
ICU stay (days) 32£12 3309 3321 0.57°
Hospital stay (days) 63212 75827 6.9:2.1 0.10°

BMI=body mass index; ICU=intensive care unit; Fisher’s exact test. *Student’ t test. ‘Mann-Whitney test. Quantitatives variables
chowed a< mean + <tandard deviation.
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Table 2. Pulmonary tunction at baseline and atter early
resistance exercise and control groups.

Intervention| Control | P,
FVC (%)
Preoperative 77.7£133  |81.72169 |053
Hospital discharge  (49.7+13.3  |58.3213.9  |0.09
P <0.0001 _|0.0004
FEV1 (%)
Preoperative 830148 [892153  |0.65
Hospital discharge  (54.2:14.8  |61.8215.7 |0.14
P <0.0001 _ |0.0002
FEV1/FVC (%)
Preoperative 108.8:83 [107.2£12.9 094
Hospital discharge  [110.6x4.9 |106.7:0.7 |0.13
P 057 0.53
PEF (%)
Preoperative 649185 |60£222  |0.45
Hospital discharge  (44.5:14.8  |47.4216.2  |0.20
P 0.002 0.04

FVC—forced vital capaciy, FEVeforced expiratory volume i
the first second; FEVY/FVC~forced expiratory coefficient in the
first second; PEF=peak expiratory flow. Data showed as mean =

standard deviation. Mann-Whitney test.
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Table 1. Component 5F-36.

SF-36 Component

Physical

Mental

Domains

Functional capacity (10 tems)
Physical appearance (4 items)
Pain (2 items)

General health (5 items)

Vitality (4 items)

Social aspect (2 items)
Emotional aspect (3 items)
Mental health (5 items)

Subtotal of items

21

14

Evaluation of health changes one year ago (1 item)

Total items

36
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Table 2. Distribution of sociodemographic variables in patients
undergoing coronary artery bypass grafting or coronary
angioplasty, University Hospital President Dutra- HUUFMA. Sa0
Luis, MA, Brazil 2011

Sociodemographic variables n %
Sex Male 26 50.1
Female 18 209
Age (years) 6574 33 750
7485 i 250
Ethnic group White 17 386
Brown 17 386
Black 10 27
Education, Unschooled 14 318
Literate 12 273
Fundamental B 205
Average 5 14
Higher a o1
Marital status Single B 205
Married 19 432
Stable union 6 136
Widower 10 27
income. <1 salary 20 682
7to2 wages 10 26
2-3 wages 2 a6
3t04wages 21 a6
Cardiac procedure | CABG 12 273
PTCA 2 727
Total 2 1000

CABG=coronary artery bypass grafting; PTCA=percutaneous
transluminal coronary angioplasty
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Abbreviations, acronyms & symbols

sMWT
ACSM
AHA
BMI
cABG
FEVI

ix-minute walk test
American College of Sports Medicine
American Heart Association

Body mass index

= Coronary artery bypass grafting

orced expiratory volume in the first second

FEVIFVC = Forced expiratory coefficient in the first second

AVC

Peak expiratory flow.
= Upper limbs
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