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  The new Impact Factor (IF) of the Brazilian Journal of Cardiovascular Surgery (BJCVS) is 1.239. The relationship was announced in late June, by ISI-Thomson Reuters. This represents a significant growth of 30% compared to last year's rate of 0.963.

  We are now ranked the 6th journal of national scientific publications and the 1st of the surgical area. The Immediacy Index is 0.329, the second highest among the top 20 Brazilian journals listed in ISI.

  For comparison, the Annals of Thoracic Surgery has IF = 3.741, the Journal of Thoracic and Cardiovascular Surgery has IF= 3.406 and the European Journal of Cardio-Thoracic Surgery has IF = 2.550. We are the fifth journal of the specialty in the world ranking. To CAPES, we are still classified in Medicine I-II and III as B2 stratum = 40 points without limits, however we are B1 = 60 points, without limits, in the areas of Physical Education, Nursing and Veterinary Medicine. To reach BI in Medicines I - II and III we will have to reach an IF above 1.599. That is our goal for 2013. Figure 1 shows the journals that cited the BJCVS and Figure 2 compares the number of citations from other journals in BJCVS and vice versa, we cite a lot more than we have been cited in most journals. We note, however, that we are being cited in foreign journals, which should increase with the facilities that have implemented this year, as the EPUB and FLIP.
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  In addition to celebrate the new IF, this edition of the Brazilian Journal of Cardiovascular Surgery (BJCVS) marks the beginning of a new stage. After long deliberations between the Editorial Board of the Journal and the Board of the Brazilian Society of Cardiovascular Surgery (BSCVS), with the approval of the General Assembly during the 39th Brazilian Congress of Cardiovascular Surgery, it was decided to perform a drastic reduction in the number of copies printed.

  As the matter was of interest to the members, statutorily, the question was under discussion during the General Assembly. By overwhelming majority, it was chosen to accept the suggestion, however, before consulting the partners so that those who wished to continue receiving the printed version could manifest.

  The consultation was made by electronic means in the month of May. With those who chose to continue to receive the printed version, educational institutions, sponsors, peers, Scielo, Pubmed, Thompson Reuters, EBSCO, SCImago and others, in addition to copies that will be in the collection of BSCVS and BJCVS, it totalized the demand of 200 copies. This corresponds to about one sixth of that volume was printed until issue 27.1 and will provide considerable savings in printing and postage, funds to be invested in the acquisition of software to enhance and streamline the electronic edition, as well as improve the structure and professionalize the translation of articles into English, a fundamental factor to be more readable and therefore cited.

  Furthermore, this decision follows the current world trend of keeping electronic editions as the primary means of disseminating scientific journals. It also contributes, of course, to preserve the environment by saving paper.

  The electronic BJCVS in its online edition, can be accessed in full and free, in many ways, in the sites www.rbccv.org.br or www.bjcvs.org or even www.scielo.br/rbccv in various formats (HTML, PDF, and FLIP, desktops and laptops). Ii is also available in full version in modern and universal ePub (Electronic Publication) for iPads, iPhones and the like, enabling the use of advanced information technologies.

  This includes unimaginable electronic benefits before scanning. An immediate consequence is the enormous benefit of no longer depending exclusively on the "Keywords" to find the item or service, since we can make the search for the desired subject by submitting just one word that describes it. In the English edition of BJCVS, there is a difference of great value. For any term that is not understood, the reader can just press it with his finger and choose the option "set", then displays an English-English dictionary with the meaning of the word. There are many other facilities, which will soon be perceived by our attentive readers.

  This diversity of electronic media in which BJCVS is available has as a consequence, an increase in the number of potential readers, which together with the provision in the various databases, such as SciELO, Google Scholar, PubMed, Scopus, EMBASE, EBSCO and ISI-Thomson, among others, allows the increase in the number of articles cited, reflecting the impact factor.

  These innovations we have implemented, always with the support of the Boards of BSCVS, since I assumed the post of Chief Editor of BJCVS in 2002, reinforce our commitment to deliver a publication increasingly robust in terms of content and form.

  Over time, it manifested itself as a vehicle for the dissemination of Brazilian Cardiovascular Surgery, which since the middle of last century [1] has shown vigorous and active, even if not always providing the ideal conditions for working of professionals.

  On the other hand, international integration is gradually being established, by the recognition of experts around the world.

  That confidence was evident at the 39th Congress of the BSCVS in Maceió. The Board of BSCVS and Organizing Committee, coordinated by Dr. José Wanderley Neto, did a tireless work, which was reflected in the high-level scientific activities, besides the continuity of skills sessions: Hands On, thanks to the dedicated work of many, led by the indefatigable former president Gilberto Barbosa.

  The Techno College also proved to be useful for members, offering a quick and proactive update of the latest techniques.

  All these innovations have become tradition, incorporating the very latest in learning teaching methods.

  Always concerned with the updating of surgeons in Brazil each year, the Board of BSCVS seeks new models of education in different areas, so that we can always be renewed with the knowledge, an example for other medical societies.

  Another point of outstanding importance is a result of fraternization among peers, allowing us to continue united in the ideal inherited from the pioneers, striving together for the best patient care, ideal working conditions for colleagues and behavioral harmony essential to the welfare of community that surrounds us.

  With each passing year, the congress is no longer "exclusivity" of cardiac surgeons, adding professionals of related fields, such as nurses, physiotherapists, psychologists, engineers and perfusionists. Academics have also greatly participated, presenting studies of high scientific value, demonstrating that the future is in good hands.

  Among the studies of heart surgery, Free Themes winners were: 1st place: "Comparison of cardiac histology and left ventricular function after transplantation of purified endothelial progenitor cells and expanded in the infarcted myocardium of rats", presented by former President, Dr. Paulo Brofman (PR) and colleagues, 2nd place: "Autologous bone marrow stem cells and physical activity after myocardial infarction in rats", presented by Dr. Luiz Cesar Guarita Souza (PR) and colleagues; 3rd place (tied): "Meta-analysis of 6136 patients treated with percutaneous coronary intervention with drug-eluting stents or coronary artery bypass surgery for stenosis of unprotected left main coronary artery", presented by Dr. Michel Pompeu Sá (PE) and colleagues, and "Activity of the enzyme glucose 6-phosphate dehydrogenase in acute right ventricular hypertrophy underwent banding of the pulmonary trunk in adults",presented by Dr. Leonardo Miana (MG) and colleagues.

  Posters: 1st place: "Follow-up and evolution of the Braile's Inovare transcatheter prosthesis implantation" presented by Dr. Diego Gaia (SP) and colleagues, 2nd place: "In vitro study of the effect of crimping on pericardium fibrillar structures of the Inovare transcatheter bioprostheses" presented by Dr. Marcus Gimenez (SP) and colleagues, 3rd place (tied): "Hybrid procedure in treating the syndrome of hypoplastic left heart (HLHS) and anatomic variants: results in 35 neonates", presented by Dr. Marcelo Jatene (SP) and colleagues, and "Benefit from the elimination of early vs late CNI and introduction of everolimus in HTx recipients, long-term follow-up", presented by Dr. Arnt Fiane (Norway) and colleagues.

  The BSCVS Award of Professional of the Year was awarded to Dr. José Wanderley Neto for his brilliant work in favor of cardiac surgery in the Northeast and Brazil over the past decades. To him, my compliments. The time now is wait for the 40th Congress, which promises to be an even bigger success.

  I register with joy, the gratitude for the homage, at the Closing Dinner, to me, to Editor, Ricardo Brandau, and editorial assistant, Rosângela Monteiro, by dedication and competence shown by the Journal of Cardiovascular Surgery (BJCVS), positioning it among the top five Journals on Cardiovascular Surgery of the world. This homage is a great honor for us and encourages work harder for the Journal.

  We are making available to interested parties a further category of manuscripts: "Images in Cardiovascular Surgery". The text should be up to 300 words, including title and references, and a maximum of two images, which are currently below the required standard (wider than 1000 pixels and DPI equal to or greater than 200). All contributions and suggestions are welcome.

  In this edition, there are four items available for testing by the system of Continuing Medical Education (CME): "Comparison of electrophysiological parameters of septal and apical endocardial cardiac stimulation", page 195, "Risk factors for low cardiac output syndrome after coronary artery bypass grafting", page 217, "Use of an intra-aortic balloon in the trans-and postoperative cardiac surgery: analysis of 80 consecutive cases", page 251, and "INR Point-of-care test (POCT): Hope or Illusion?" , page 296.

  With the certainly that the Brazilian Cardiac Surgery is a marker of the viability of our country, I wish all good reading.

  My warmest regards,
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   BJCVS

   

  REFERENCE

  1. 	Braile DM, Godoy MF. História da cirurgia cardíaca no mundo. Rev Bras Cir Cardiovasc. 2012;27(1):125-34. 





  EDITORIAL

  
    Gomes WJ. On-and off-pump coronary artery bypass surgery. The heart surgeon should master both techniques. Rev Bras Cir Cardiovasc. 2012;27(2):V-VIII

  

  
    On-and off-pump coronary artery bypass surgery. The heart surgeon should master both techniques

  

   

   

  Walter J. Gomes

  Associated Professor; Full Professor of the Discipline of Cardiovascular Surgery. Escola Paulista de Medicina - Federal University of São Paulo. Associated Editor of the Brazilian Journal of Cardiovascular Surgery and São Paulo Medical Journal. President of the Brazilian Society of Cardiovascular Surgery, São Paulo, SP, Brasil

   

  Correspondence address: Walter J. Gomes. Rua Borges Lagoa, 1080 cj 608 - São Paulo, SP, Brasil - CEP 04038-002 E-mail wjgomes.dcir@epm.br

   

   

  Coronary artery bypass grafting (CABG) has reinforced its importance in the treatment of coronary artery disease (CAD) with the latest scientific evidence, proving to be the most effective in improving patient outcomes when compared to other therapies, such as drug or interventionist, especially in high risk patients. However, controversy remains as to the technique to be employed, particularly with regard to employment or not of cardiopulmonary bypass (CPB).

  The OPCABG emerged as an alternative technique to avoid the deleterious effects of CPB, which negatively affect the outcome of MRI, notably the systemic inflammatory response syndrome, which leads to complications, inducing organ dysfunction, and the need for cannulation and aortic clamping which increases the incidence of cerebrovascular accident (CVA). With the increasing complexity of cases referred for surgery, these complications can compromise the expected result and the implicit benefit for patients, especially those with higher morbidity and older.

  However, OPCAB surgery has been questioned regarding its efficacy and safety in comparison to the conventional technique, especially with the outcomes related to incomplete revascularization and quality of grafts.

  In this issue of BJCVS, the findings of the study by Cerqueira Neto et al. [1] [pg. 283] reinforce that the quality of the anastomosis of the left internal thoracic artery (LITA) to left anterior descending artery (LAD) is similar, with fluxometric data showing no difference between them, either performed with or without CPB. Unfortunately, there was no comparison with the grafts to other areas of the heart, what would allow additional information and verifying that the results also apply. However, the anastomosis of the LITA to LAD stands today as the only strategy in CABG surgery that increases survival.

  The quality of anastomosis in off-pump surgery is implicitly related to surgeon experience. While experienced surgeons performing the technique reported the same degree of patency of the techniques over 8 years of followup [2,3] in assays in which less experienced surgeons operated, the results were inferior and high intraoperative conversion rates as described in the Rooby study [4]. Similarly, while more experienced surgeons tend to perform more complete revascularization, other surgeons reported low outcomes.

  Meta-analyzes that compared the two strategies have shown similar results, with a tendency to favor survival and other outcomes in OPCAB [5], although other studies have shown negative results. The Rooby study demonstrated worse prognosis with this technique and a published meta-analysis suggested a higher mortality rate with off-pump technique [6].

  The most recent published meta-analysis examined 59 trials, comprising 8966 patients and showed that off-pump surgery reduces the incidence of stroke by 30% compared to the conventional technique, with no difference in the outcomes of 30-day mortality and perioperative infarction, which were not affected by age, gender and number of grafts [7].

  The concept of incomplete revascularization has been changing and new knowledge brought have changed this dogmatic and stereotyped plea, whose different settings involved in controversies about results in the medium and long term.

  Although complete revascularization is considered superior to incomplete revascularization, with better survival and lower reintervention in the long term, it is not yet clear whether this difference is a direct consequence of incomplete revascularization or if this approach is merely a marker of more severe coronary disease and complex with more rapid progression. Currently, it is discussed if indeed incomplete revascularization may negatively affect longterm outcome or may be the optimal treatment strategy in selected cases of high-risk patients, minimizing risk of perioperative mortality and morbidity and possibly allowing a safer revascularization.

  Thus, the analysis of the follow-up of 5 years of MASS III study comparing 308 patients undergone surgery with and without CPB, showed that the number of grafts per patient was higher in the on-pump group than in the off-pump group (2.97 vs. 2 , 49, P <0.001), but no difference between groups in long-term outcomes (death, myocardial infarction, new revascularization or stroke). [8] In the BARI trial, complete or incomplete revascularization had no impact on results in 7 years follow-up of patients [9].

  Likewise, data from three years of the SYNTAX trial reported the incidence and predictors of incomplete revascularization after percutaneous coronary intervention (PCI) or CABG, while incomplete revascularization was associated with adverse events after PCI, and compared to MRI there was no difference between groups. The rate of incomplete revascularization was 43% for PCI and 37% for MRI, reinforcing that the incidence of incomplete revascularization was higher in patients with more complex coronary artery disease, as patients enrolled in SYNTAX, reflecting our current practice [10].

  In the study group of Leipzig, in a cohort of 8806 patients undergoing CABG with multivessel disease in which approximately 10% had incomplete revascularization (within the circumflex artery and the right coronary artery, but with all the LITA grafted to the LAD) there was no difference in survival at 3 years follow-up compared to those with complete revascularization. The incomplete revascularization was five times more frequent in patients with more complex coronary heart disease. The authors conclude that, in the presence of LITA grafted to the LAD and other arteries (circumflex and right coronary) of poor quality, incomplete revascularization did not affect survival in the short or long term and may be a good therapeutic option and should be balanced with the risks [11].

  The anatomical criteria (SYNTAX score) and ischemic functional tests have been challenged in the estimation of the risk profile in incomplete revascularization. The FAME study randomized 1005 patients with multivessel CAD to complete anatomic revascularization (PCI in vessels of adequate size, with stenoses of 50% to 100%) against physiological incomplete revascularization based on fractional flow reserve <0.80. The anatomically incomplete revascularization, but configuring a complete ischemic revascularization resulted in a 34% lower relative risk of death or myocardial infarction at one year [12].

  The CORONARY study, the largest prospective randomized trial performed so far comparing strategies for CABG with and without CPB, reported the results of 30 days involving 4752 patients and showed no significant difference in the primary composite endpoint (death, myocardial infarction, stroke or renal failure requiring dialysis) between the two techniques. The off-pump group showed a lower incidence of acute renal failure, reducing the duration of mechanical ventilation and the incidence of reoperation for bleeding, and lower rates of blood transfusions and decreased respiratory complications. However, there were fewer grafts and increased risk of repeated revascularization. Interestingly, for the composite endpoint in this study, patients operated in South America had statistically better with OPCAB than with CPB [13].

  The DOORS study randomized 900 patients elderly (> 70 years) for CABG with and without CPB, including surgeons with intermediate experience in off-pump surgery. Results at 30 days showed no statistical difference between the two techniques, the composite endpoint of death, MI and stroke [14].

  The guidelines for revascularization of the European Society of Cardiology 2010 and the American societies published in 2011 reinforce the indications for use of off-pump CABG in selected patients and with greater severity. They recommend OPCAB in patients with mild to moderate chronic renal insufficiency, with calcified aorta and consequent increased risk of intraoperative stroke (in this case, the technique of no-touch aorta is specifically recommended), after angioplasty without success and also in patients with coagulation disorders, where without using CPB may benefit the patient [15,16].

  Likewise, in 2011, the National Institute for Health and Clinical Excellence (NICE) has issued a document update in OPCAB surgery, which, after review of the published evidence, which reinforces that the safety and effectiveness are adequate to support its use, since the conditions for clinical use are provided, patient consent and data audit. The NICE document emphasizes that OPCAB may also be particularly useful in patients with left ventricular dysfunction, advanced aortic atherosclerosis and the elderly [17].

  It should be emphasized that the property of off-pump CABG in reducing stroke event is related to surgical technique, which effectively only the no-touch technique of the ascending aorta reduces the risk of neurological damage. The multiple manipulations of the ascending aorta required by conventional surgery promote atheromatous embolization, providing the probable mechanism for the increased risk of stroke. Depending on the particular technique used in OPCAB, there is elimination of 2 or 3 of these aortic manipulations maneuvers.

  Most studies comparing CABG with and without CPB used the partial clamping of the ascending aorta to the construction of the proximal anastomoses of vein grafts, eliminating the plausible protective power of OPCAB. Additionally, current guidelines also recommend the intraoperative measure of graft flow, which can be especially useful in OPCAB in order to reduce the incidence of early grafts occlusion.

  In the economic aspect, off-pump surgery has shown to reduce the cost of the procedure in our country, which constitutes an additional advantage in a country like ours, with serious constraints of health budget and with welfare hospitals tending to become budgeted. The substudy of MASS-III, comparing the costs of the two techniques showed that in OPCAB, there was decreased operating expenses and that the economy could increase the ability to care for patients by 25% [18,19].

  In short, the training, the experience of the surgical team and the organizational aspect is fundamental in achieving results on the MRI, but more sharply in OPCAB technique. Specific subgroups of patients may benefit from more than one technique or the other, while a patient with chronic renal failure may benefit most from OPCAB, another diabetic patient with very ill arteries might need complete revascularization with CPB using both ITAs. Both techniques should therefore be seen as complementary and not antagonistic, with property used to provide the best outcome for our patients.

  In this context, the emerging data suggests that an additional beneficial to patients can be obtained if the surgeon and staff dominate the two techniques and, therefore, must now be trained in both.
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    Cardiac surgery has been available for many years in several developing countries, thanks to the creativity and hard work of individuals who were able to produce good work in spite of the limited resources.

    Rodolfo Neirotti 

  

  It is really evident how the lack of sustainable pediatric surgical services in developing or emerging countries is responsible for a significant number of preventable deaths and complications from heart disease potentially treatable. The more we approach the developed world, the more congenital heart disease contributes to the number of preventable deaths in the neonatal period and first year of life. In this context, pediatric cardiac surgery represents perhaps one of the biggest challenges for our country

  Taking into consideration all those facts, we started to ask what should be preserved, which can be done to improve, by whom, and how and what we must transform.

  What we must preserve

  Scientific contributions in pediatric surgery, as the arterial switch operation, the Teles technique for coarctation of the aorta, the Barbero-Marcial technique for correction of common arterial trunk in the past and more recently, the Cone technique, by José Pedro da Silva, for the treatment of Ebstein, are examples of the creativity, expertise and innovation of our surgeons. The labor force in our culture of care is very striking and made our surgery, while dependent on individual effort, always stand out in the local and global scenario. Leadership, tolerance, perseverance, dedication and adaptability have been the key to success, but not necessarily ensure sustainability. Making pediatric cardiac surgery a reality in Brazil is the work of "a few men for a great challenge" [1].

  What we must improve

  In countries as Brazil, where there are many priorities in public health, pediatric cardiac surgery is often considered a secondary problem to be solved. This explains the number of children undergoing surgery, which does not reach 40% of the demand population scenarios, depending on the region of the country [2]. This situation worsens when analyzing the numbers of newborns operated on the most complex procedures carried out. Few places are prepared to perform neonatal surgery and many have limited capacity due to excessive demand. It is hard to imagine the number of children progressing with secondary pulmonary hypertension to a non-operated interventricular communication or a myocardial dysfunction due to an obstructive lesion.

  The structural problems are not the only difficulties we have to face, since the shortage of human resources is obvious and concerning in many regions. It is not only the lack of surgeons, lack of pediatric cardiologists, specialist nurses and all other professionals. In a complex system such as pediatric cardiac surgery, the surgical outcome depends not only on technical factors, but it is the result of organizational, personal facts and their interactions [3].

  "No human investigation can claim to be scientific if it does not pass the test of mathematical proof." - Leonardo Da Vinci.

  In Brazil, the evaluation of surgical results is only possible through the government data, the DATASUS. A more detailed analysis of these data is very difficult to achieve, both by the procedures terminology used by the government, and the difficulty in risk stratification of procedures performed. We still do not a national data bank, and there are few centers that participate in international databases or have the culture to analyze their results. Information a bit more detailed, specific diseases, are presented in congresses or scientific articles, but often do not reflect the totality of the operated cases and do not represent the reality of care assistance. In addition, most of them have focused only on the success and rarely discuss the problems and the reasons for unsatisfactory results.

  This issue has caused much concern to the population and the government for being ignored for a long time, and especially the cardiovascular surgeon, who lives with the severity of the problem and realize that the current situation is unacceptable. The current system of care for children with heart disease is inefficient.

  What we must transform

  Transforming the model based on individual performance in a real program of pediatric cardiac surgery in a systematic way may be one of our biggest challenges. Recognizing the reality, accepting our failures and rethink the model seems to be a good start. Go beyond our technical qualities means rewriting our institutions, their processes and way of working in the high complexity health system.

  The need for collaboration in solving these problems is increasingly evident. The creation of the Department of Pediatric Cardiac Surgery, within our specialty society in 2003, allowed deeper discussion of the problems and the opportunity to find solutions adapted to adversity and regional differences. Since then, meetings have occurred in order to discuss the present scenario, education and training. More recently, a struggle in the search for solutions was triggered in conjunction with the Brazilian Society of Cardiology and the Brazilian Society of Interventional Cardiology. In order to build a national program of assistance to children with congenital heart disease to be submitted to the federal government, our society has proved to be in a well-defined and consolidated position.

  In this edition of the BJCVS, the article "Treatment of congenital heart disease in Sergipe: proposed rationalization of human resources to improve care," Milk et al. [4], represents the effort of a group of people to organize and structure the health system of a state, with regard to the care of children with congenital heart disease. It is so exemplary that the authors put into practice some important points, such as optimization of existing resources and the centralization of high complexity care. They present the data in a structured, distributed complexity, and perform a critical analysis of the results observed. They also objectively demonstrate superior results in the number of procedures performed, decreased mortality, increased number of children served and an increase in the number of complexity, after the centralization of surgery at a single hospital.

  That is the result of people's work that was not limited only to their prior technical contributions, but realized that they can go beyond the operating room and act directly in the government health system by creating, suggesting and implementing actions that can surely modify their own technical results.

  Unfortunately, solutions based on personal effort cannot be sustained. Only the interdependence of the components listed below can ensure the preservation, improvement and transformation of our current scenario (Neirotti RA, personal communication):

  % Local and federal government: through the implementation of health policies and ensuring the appropriate resources needed to finance it, considering that most of the patients depend on the Unified Health System.

  % Universities and other educational institutions: increasing its human capital through improving the quality of education.

  % Specialty societies: contributing their knowledge and ability to defend the practice of the specialty.

  % Hospital institutions: promoting the active participation of senior management in support to structural, organizational and personal specialty.

  % Non-governmental paying sources: understanding that the health system is unique and that the private sector is part of the problem and solutions must be solved together.

  % Health professionals: recognizing the importance of teamwork, because while knowledge and individual clinical practice are important to a high quality health care system, we now know that a professionals cannot practice a high quality Medicine working by themselves, even for good doctors.

  We can state that only the union of thoughts and objectives, beyond personal interests, can preserve, improve and transform our specialty.
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  The risk scores are predictive tools that can help patients and health professionals in decision-making, the report on the likely risk of complications or death of groups of patients with similar risk profile and subjected to the same procedure. The existence of risk scores goes back to the Collaborative Study in Coronary Artery Surgery (1980), but what really sparked the creation and proliferation of risk scores was the publication by the Health Care Financing Administration (1986), the results without adjustment to the risk of mortality in Medicare hospitals in the United States. The advantage of the score is its practicality, because it expresses the overall risk of the patient, represented by the sum of the values assigned to each of the independent variables. In Brazil, Ribeiro et al. [1] brought in the same context, memories of a crude mortality, impossible to be accepted in modern cardiac surgery. Over time, the incorporation of the EuroSCORE [2] in the main services from Europe brought the sight of the Hawthorne effect, explaining that nothing has improved, neither the results of cardiac surgery at the beginning of the century, nor monitoring by the EuroSCORE.

  However, we must be careful in the incorporation of risk models, because we must respect the principles of statistical validation. Validating a model means to investigate the calibration and discrimination against a particular population under certain conditions. For this, the study variables must be defined similarly to those described by the model and the sample should include at least 100 deaths. The recording data should preferably be prospective and binding. In the validation, calibration evaluates the accuracy of the model to predict risk in a group of patients and discrimination measures the ability of the model to distinguish between patients at low and high risk. A suitable calibration and especially good discrimination are the basis for a good performance of the model. So to have a model with high discriminatory power in general there must be many variables, bringing the risk of overfitting. Moreover, smaller models, but including such variables as those described by Jones et al. [3], tested by Tu et al. [4] and confirmed by Ranucci et al. [5], show good calibration, but unfortunately decreased the power of discrimination. Yet we must not forget that "fewer variables as possible" is better for a model. Another important characteristic for the incorporation of the model is that it must be comprehensive, therefore the methods are important. Among the techniques, the bootstrap is the most efficient way to find true independent predictors [6].

  Clearly models derived risk and validated at a location usually have lower performance when applied at another location and even the same location over time. On this, Ivanov et al. [7] stated that in applying a risk score, it must first be remodeled (adaptation of the variables and their weights) or at least recalibrated (adjusting the weights of the variables) and never used the ready-made form (without adjustment of variables and their weights). Over time, the remodeling EuroSCORE would be necessary. That way, gave rise to the EuroSCORE II [8]. However, the concept of Ivanov took force when external models were applied locally and reshaped. Thus, Antunes Coimbra, followed by Billah, Australia, Shih, Taiwan, Berg, Norway, and Qadir, Pakistan, worked on this aspect.

  In Brazil, at the local level to merit the work of Cadore et al. [9] presented the first model for preoperative coronary surgery. At InCor-HCFMUSP remodeling all the model-2000Bernstein EuroSCORE and Parsonnet, through the bootstrap technique gave the InsCor [10,11]. This model has similar performance to the EuroSCORE and was simpler than this and that-Parsonnet 2000Bernstein to predict mortality in patients undergoing coronary and / or valve at InCor (Figure 1).
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  But without doubt, the concept of BraSCORE ((Brazilian System for Cardiac Operative Risk Evaluation) goes further, will provide a predictive reference curve of the impact of the structure and resources available for programs on the results in morbidity and mortality of patients operated on cardiac surgery in Brazil. The BraSCORE will become the challenge to be overcome by teaching us the weaknesses of the practice.

  Thus, from the InsCor to the BraSCORE there is a long, but important, way to go.

  At the end, national or international reference, which will be easier, cheaper and appropriate?
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    ABSTRACT

    OBJECTIVE: To validate the 2000 Bernstein Parsonnet (2000BP) and additive EuroSCORE (ES) to predict mortality in patients who underwent coronary bypass surgery and/or heart valve surgery at the Heart Institute, University of São Paulo (InCor/HC-FMUSP).

     METHODS: A prospective observational design. We analyzed 3000 consecutive patients who underwent coronary bypass surgery and/or heart valve surgery, between May 2007 and July 2009 at the InCor/HC-FMUSP. Mortality was calculated with the 2000BP and ES models. The correlation between estimated mortality and observed mortality was validated by calibration and discrimination tests.

     RESULTS: There were significant differences in the prevalence of risk factors between the study population, 2000BP and ES. Patients were stratified into five groups for 2000BP and three for the ES. In the validation of models, the ES showed good calibration (P = 0.596), however, the 2000BP (P = 0.047) proved inadequate. In discrimination, the area under the ROC curve proved to be good for models, ES (0.79) and 2000BP (0.80).

     CONCLUSION: In the validation, 2000BP proved questionable and ES appropriate to predict mortality in patients who underwent coronary bypass surgery and/or heart valve surgery at the InCor/HC-FMUSP.

    Descriptors: Risk factors. Cardiovascular surgical procedures. Risk assessment. Hospital mortality. Validation studies.

  

   

   

  INTRODUCTION

  Risk stratification informs patients and professionals about the likely risk of complications or death for the group of individuals with similar risk profile undergoing the proposed procedure [1]. However, in order to compare results using the same risk score, we would also have similar levels of accuracy and adequacy of the model in the populations studied [2].

  Currently, the use of risk scores in decision making in coronary artery bypass surgery is considered IIa recommendation, with level of evidence B [3]. However, to be used, the risk models should be validated. Validating a model means investigating its calibration and discrimination in another population of which was developed [4]. The analysis of calibration requires that the use of the model is strict, without artificially increasing the weight of each variable, and the data is collected from all patients during a given period. Assessment of discrimination power requires no loss of outcome (death) in the calculations. The sample size and number of events are the most important aspects in the validation of a model, where at least 100 deaths should be considered [5]. Unfortunately, several studies performed in order to validate a score involving disabled people, making difficult the applicability of the models and therefore the interpretation of the results.

  In Brazil, no score predictor of mortality in cardiac surgery has been adequately validated, although several have already been used. Differences in clinical presentation due to socioeconomic, cultural and geographic reasons, unequal distribution of medical facilities, and high endemicity of subclinical inflammation, infection and rheumatic disease are evident, which could alter the performance of the models. For this, the EuroSCORE [6] and the 2000 Bernstein-Parsonnet [7] in several publications demonstrating its applicability in Brazil [8-11], were finally validated in patients undergoing coronary and/or valve surgery at the Heart Institute of the Clinics Hospital of Faculty of Medicine of the University of São Paulo (InCor/ HCFMUSP).

   

  METHODS

  Sample

  This prospective, observational study was performed at the Division of Cardiovascular Surgery, Department of Cardiology InCor/HCFMUSP.

  To calculate the sample size for validation of risk scores (minimum 100 deaths), the publication of Lisbon et al. [12] on the results of Incor-HCFMUSP in the past 23 years, reports an overall mortality of 6.9% and 4.8% for elective CABG and 8.4% for elective valve surgery. As in our study patients undergoing coronary and/or valve surgery were included, we considered reasonable to use lower mortality as a parameter, in this case the elective coronary surgery, resulting in a minimum sample size of 2084 patients.

  Inclusion and exclusion criteria

  Inclusion Criteria

  We included all consecutive patients who underwent surgery between May 2007 and July 2009, in the modality elective, urgent or emergency:

  • Valve surgery (replacement or repair);

  • coronary surgery (with or without the use of cardiopulmonary bypass);

  • Associated surgery (CABG and valve surgery).

  Exclusion Criteria

  Other types of associated surgery were excluded.

  Collecting, defining and organizing the data

  Data were collected preoperatively to clinical assessment and electronic medical records of the institution (SI3) and stored in a single spreadsheet. This spreadsheet has been adapted in order to include all the variables described by the model of the 2000 Bernstein Parsonnet and EuroSCORE. Sixty preoperative variables (demographic, clinical and laboratory) per patient were collected. All definitions assigned to variables for both scores were observed with their respective values, according to their relevance to the death event. Thus, after calculating the value of 2000BP and ES for each patient, they were ordered according to risk groups established by the scores and placed in the database made on Excel for this purpose. All patients were followed until hospital discharge. No patient was excluded from analysis due to missing data. The outcome of interest was in-hospital mortality, defined as death occurring in the time interval between surgery and discharge.

  Validation of the 2000 Bernstein Parsonnet and EuroSCORE

  To assess the performance of 2000BP and ES in predicting mortality, we performed a validation of predictive models in 3000 patients. The assessment was performed by testing calibration and discrimination.

  Calibration

  Calibration evaluates the accuracy of the model to predict risk in a group of patients. In other words, the model proposes that mortality in 1000 patients would be 5% and observed mortality is 5% or thereabouts, we say that the model is well calibrated. The force calibration was assessed by testing the goodness of adjustment by the Hosmer-Lemeshow test[13]. The P value > 0.05 indicates that the model fits the data and predicts mortality properly.

  Discrimination

  Discrimination measures the ability of the model to distinguish between patients at low and high risk. In other words, if the majority of deaths occurring in patients that the model identifies as high risk, we say that the model has good discrimination. Conversely, if the majority of deaths occurring in patients that the model identifies as low risk, we can say that the model has poor discrimination. The discrimination is measured by using the statistical technique called area under the ROC curve (sometimes called c-statistic-index or c). Thus, excellent discrimination refers to values above 0.97, very good discrimination is in the range from 0.93 to 0.96, good discrimination between 0.75 and 0.92; below corresponds to 0.75 models deficient in the ability of discrimination. [14] In practice, the models rarely exceed 0.85.

  Statistical analysis

  Statistical analysis was performed using SPSS software, version 16.0 for Windows (IBM Corporation Armonk, New York). Continuous variables were expressed as the mean ± standard deviation and categorical variables as percentages. The logistic regression analysis for the outcome of inhospital mortality was performed by using the value given to each patient by the 2000BP and ES scores. Calibration and discrimination were measured for each value of the score in the patient population. The performance of the models was also measured by comparing the observed mortality and expected mortality in risk groups established by the models. The Fisher exact test was used for contingency tables. The value of P <0.05 was considered significant.

  Ethics and Written Informed Consent

  This study was approved by the Ethics Committee for Research Projects Analysis (CAPPesq), Clinics Hospital, University of São Paulo, under number 1575.

   

  RESULTS

  Casuistry

  All patients undergoing coronary and/or valve surgery, between May 2007 and July 2009, at InCor/HCFMUSP, were included in the study. Of the 3000 patients who underwent surgery, 268 (8.9%) died. Of the total procedures, 57.7% (1731) underwent surgery for coronary, 36.8% (1104), valve and 5.5% (165), coronary and valve.

  For descriptive purpose, we show in Table 1 the prevalence of risk factors in the study population and the population of the ES. Similarly, Table 2 shows the prevalence of risk factors in the study population and the population of 2000BP. Because these populations are potentially comparable, we assessed the statistical difference in the prevalence of risk factors in ES and 2000BP, with respect to the study population.
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  Outcomes of 2000 Bernstein Parsonnet and EuroSCORE validation.

  Calibration Results

  2000 Bernstein Parsonnet

  Association was found between model 2000BP and death with OR: 1.079 (P <0.001). The Hosmer-Lemeshow test showed a goodness-of-fit statistic = 15.678 with 8 degrees of freedom, P = 0.0472 (Table 3). For a better suitability analysis, the 2000BP was divided into five categories (Table 4). The 2000BP shows a poor fit in the subgroups established.
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  EuroSCORE

  Association was found between ES model and death with OR: 1.337 (P <0.001). The Hosmer-Lemeshow test showed a goodness-of-fit-statistic = 5.5301, with 7 degrees of freedom, P = 0.5956 (Table 5). For a better suitability analysis, the ES was divided into three categories (Table 6). The ES presents an appropriate fit in the subgroups established.

  
    

    [image: Table 5. Observed and expected mortality]

  

  
    

    [image: Table 6. Percentages of observed and estimated]

  

  Outcomes of Discrimination (ROC curves, Figure 1).
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  2000 Bernstein Parsonnet

  Assessing the discriminative power of 2000BP, we observe that the area under the ROC curve was 0.800 (95% CI, 0.772 to 0.827, P=0.014) (Table 7).
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  EuroSCORE

  Assessing the discriminative power of ES, we observe that the area under the ROC curve was 0.796 (95% CI, 0.766 to 0.826, P=0.015) (Table 7).

   

  DISCUSSION

  Only predictive models consisting of preoperative variables can be used in making decisions, by not including variables per and/or postoperative. Thus, several publications for the use of 2000BP and ES models in predicting mortality in cardiac surgery, even in our country [8], consolidated the importance of these models.

  One of the first analysis was published in Saudi Arabia in 2004 by Syed et al. [15] comparing the ES model with the initial Parsonnet, in 194 patients. The areas under the ROC curve were 0.77 for the ES model and 0.69 for the initial Parsonnet. However, the sample size, with only 13 deaths loses in credibility and statistical power. In the same year, an assessment made in Taiwan by Chen et al. [16] used the ES in 801 consecutive patients with coronary artery bypass graft (CABG). With just over 80 deaths, the area under the ROC curve reached 0.75.

  One of the best study was performed by Berman et al. [17] in Israel in 2006. The 2000BP was compared to ES. They assessed 1639 consecutive patients with coronary and/or valve disease. The area under the ROC curve was 0.83 for 2000BP and 0.73 for the ES. This result was similar to our initial analysis performed in InCor/HCFMUSP [8] in 744 patients using the same risk scores. In this analysis, the Hosmer-Lemeshow test for 2000BP (P = 0.70) and the ES (P = 0.39) indicated good calibration. Also, the ROC curve for the 2000BP = 0.84 and = 0.81 for the ES was suitable for predicting mortality. However, the interpretation of model validation was limited by the number of deaths. In the final analysis, with 3000 patients, we can see that for this sample size the calibration is reversed, the 2000BP no longer calibrates (P = 0.047) and ES increases its calibration (P = 0.597). However, good discrimination persists with an area under the ROC curve of 0.80 for ES and 0.81 for 2000BP.

  In this context, the literature shows that the origin, nature and evolution of these models are in favor of better performance of ES in larger populations, while the 2000BP makes smaller groups. One explanation for this is known in statistics as overfitting of the models when presenting many variables [5.18]. This was confirmed by an analysis of 1000 patients in the same sample, where 2000BP presented a calibration with P = 0.157 and P = 0.593 with ES (unpublished data). Therefore, since the sample size increases, the calibration of ES improves, and the 2000BP, worsens. Thus, we recommend that in the calibration, the 2000BP is chosen to populations up to 744 patients, and from that, the ES is preferred. Even then, the persistence of discrimination adequate for both models indicates that the variables contained in the models are true predictors of mortality [19].

  One of the first studies performed in Brazil, Pernambuco, is authored by Moraes et al. [9] who in 2006, retrospectively assessed the applicability of the ES in 752 patients undergoing CABG. With only 13 deaths, the sample had an area under the ROC curve of 0.70, lower than that found in our study, which also assessed valve and associated surgery. In 2008, Campagnucci et al. [10] published in Brazil, a retrospective analysis with ES in 100 consecutive patients undergoing CABG. The sample size limited the statistical analysis, hampering proper conclusion of the study. In 2009, Ranucci et al. [18] published in Italy, an analysis of 11,150 patients undergoing cardiac surgery, demonstrating that limiting the number of variables used by EuroSCORE would decrease the risk of overfitting, multicollinearity and human error. The best accuracy was obtained with five variables (age, ejection fraction, creatinine, emergency surgery and CABG combined), with an area under the ROC curve of 0.76 compared to 0.75 of the logistic EuroSCORE. In this study it was shown that models of few variables, but with strong association with mortality, could provide good calibration, obviously the expense of proper discrimination.

  In 2010, Malik et al. [20] published in India, the validation of the ES in 1000 consecutive patients after cardiac surgery. The area under the ROC curve was 0.827. In calibration, the Hosmer-Lemeshow test showed P = 0.73. The difference in the clinical profile of patients between both populations was marked by a high prevalence of variables associated with late presentation of the disease. The data from this analysis are very similar to those of our study, both in methodology, results and prevalence of risk factors. In March 2011, Shih et al. [21] published in Taiwan, the performance of the ES in 1240 patients undergoing cardiac surgery. The area under the ROC curve was 0.839. In calibration, all subgroups except for CABG, demonstrated good application of the model. A study published in Pakistan in April 2011, by Qadir et al. [22] retrospectively assessed the ES in 2004 patients undergoing CABG. The area under the ROC curve was 0.866. In calibration, it was yielded a P value = 0.424. The model overestimated mortality in the group of low and medium risk.

  Currently, the use of risk scores is made preoperatively, to aid in making decisions (questionable in indicating new technologies) and postoperatively, for the prevention of adverse effects and cost control, mainly in intensive care unit. It is logical to think that, in time and space, variations in the systems of prevention, diagnosis and treatment of risk factors can alter the accuracy of the models. Thus, in order to use these mathematical models, we must first validate them with the principles of proper statistical analysis.

  In our reality, the lack of proper validation of external models, required in developing a population with high prevalence of rheumatic disease and Chagas, was impairing the knowlegement about the risk assessment of patients undergoing cardiac surgery in Brazil. As can be evidenced in Tables 2 and 3, in most validation studies, there is a significant difference in the prevalence of risk factors between the study population and the populations of the analyzed models. Even so, the appropriate application (respecting the statistical principles) for accurate risk models consisting of variables strongly predictive of mortality can succeed. Certainly, the fact of recalibrating the model (adapting the weights of the variables according to their importance in the study population), or better yet, reshaping the model (adding new variables related to mortality or removing variables that may hinder the stability of the model), would lead to a more sophisticated and accurate for the population under study, with larger areas under the ROC curve [23].

  A Brazilian model (even without external validation), published in 2010 by Cadore et al. [24], in Rio Grande do Sul, brings a proposal for a local model to predict outcomes in coronary artery bypass surgery. This model demonstrates a practical and simple good area under the ROC curve of 0.86. However, it is derived from a retrospective database of patients who have undergone surgery in 1996-2007 (> 5 years) and that with a mortality of 10% could overestimate results.

  In 2010, Sá et al. [11] published in Pernambuco, a retrospective analysis of 500 patients on the ES, including 65 deaths. In addition to the limited number of events in the study, difficulty in defining and collecting data for the retrospective nature of the analysis, may have hindered the allocation of patients to the risk group established by ES. In our study, the mortality of 20% (including coronary and/or valve surgery) in high-risk patients was similar to that expected of 19.41%, even though between 75 and 80% of patients who have undergone surgery at InCor/HCFMUSP are served by the Unified Health System (SUS). This high mortality was confirmed by ES, considering the high prevalence of risk factors in this group of patients.

  Therefore, controlling and decreasing the prevalence of risk factors result in lower values of observed mortality. Moreover, for the calibration of the models, it is recommended to use the Hosmer-Lemeshow test. The Kappa index depends on the prevalence of the disease under study. A high prevalence results in high level of agreement expected by chance, resulting in lower k value. Therefore, we may make the mistake of basing this index on a comparison of two studies with different prevalences.

  Limitations of this study were: first, although as unicentric, the most important limitation is the generalizability of the results, about 50% of patients attending the hospital are from different states of Brazil. Secondly, because of its nature, the additive EuroSCORE tends to underestimate risk in high-risk patients, although this has not been shown in multicenter studies [25]. Finally, although hospital mortality (up to 30 days after surgery) appears to be more complete than the in-hospital mortality, the current definitions suggest that both have equivalent accuracy, and in-hospital mortality was more practical and easy to use [26].

  Thus, also the advances in perioperative care in cardiac surgery could be better assessed with the remodeled EuroSCORE (EuroSCORE II) [27], especially in places where the EuroSCORE lost calibration. But even so, we should be careful about the limitations of the new model, because it was the inappropriate use of the first version which led to a dramatic expansion of the market for transcatheter aortic valve implantation.

  Finally, it is important to clarify that the scores assess only a tiny part of the multiple variables known and unknown to the patient and the health care structure, which directly influence the outcome of the process. Therefore, the conclusions derived from its application must be carefully assessed.

   

  CONCLUSIONS

  The 2000 Bernstein Parsonnet proved to be poor in calibration and good discrimination, being questionable in validating to predict mortality in patients undergoing coronary and/or valve surgery at InCor/HCFMUSP.

  The EuroSCORE proved to good both in calibration and discrimination, with appropriate validation to predict mortality in patients undergoing coronary and or valve surgery in InCor/HCFMUSP.
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    ABSTRACT

    BACKGROUND: The conventional right ventricle (RV) endocardial pacing leads QRS widening and myocardial desynchronization compromising ventricular function. With the need for less deleterious stimulation, RV septal pacing has been used more. Eventually have been reported higher thresholds and smaller R waves in the septal stimulation.

     OBJECTIVE: To compare the parameters of the septal and apical stimulation, intra-patient, if there are any differences that may affect the choice of the point of stimulation.

     METHODS: A prospective controlled study. We included 25 patients, 67.2±9 years, 10 (40%) women with indications for pacemaker for bradyarrhythmias. Etiologies were degenerative in nine (36%), Coronary disease in eight (32%), Chagas disease in seven (28%), and valve disease in one (4%) patient. Electrodes were active fixation and assessed the thresholds of command, impedance and R wave in uni-and bipolar implant and after six months.

     RESULTS: The average acute threshold command, R wave and impedance unipolar / bipolar septais x apicais were respectively 0.73 x 0.73V and 0,74V x 0,78V; 10 x 9,9mV and 12,3 x 12,4mV; 579 x 621Ω and 611 x 629Ω. Comparisons between parameters with septal and apical two-tailed paired t-test showed a P > 0.1. After six months, the mean control thresholds, R wave impedances and unipolar/bipolar septais x apicais were respectively 0.5V x 0 72V and 0.71V x 0,87V; 11.4 x 9,5mV and 12x11,2mV; 423x426 Ω and 578x550 Ω, with P > 0.05, except compared to unipolar pacing threshold septal apical unipolar P 0.02.

     CONCLUSION: Using intra-patient comparisons, no significant differences between electrophysiological parameters septal and apical pacing and there are no restrictions for choosing the right ventricular septal pacing.

    Descriptors: Pacemaker, artificial. Bradycardia. Cardiac resynchronization therapy.

  

   

   

  INTRODUCTION

  The normal QRS duration is < 120 ms owing to the very rapid ventricular activation mediated by the His-Purkinje system and by the subendocardial branches of Purkinje. This organized activation also determines the location of the normal QRS axis to the left (between -30 and +90 degrees) and backwards, pointing to the left ventricle (LV) due to its electrical predominance. Apart from speed and synchronism, the normal course of the cardiac conduction favors the optimum maintenance of the intramyocardial tensions. These benefits are lost when the QRS widens, which results in significant damage of the cardiac function [1-3]. The wide QRS (mainly with morphology of left bundle branch block-LBBB) promotes ventricular desynchronization. Thus, while part of the cells is contracting the other part is still relaxing, blunting the increase in intraventricular pressure which creates a high preload in lately activated cells. Eventually, the desynchronized activation of the papillary muscles worsens or even provokes mitral regurgitation. These abnormalities result in significant loss of ventricular effectiveness, especially in cases with cardiomyopathy.

  The conventional cardiac pacemaker with the implanted lead in the right ventricle (RV) apex promotes an important widening of the QRS which is similar in morphology and mechanical dyssynchrony to the one caused by LBBB [4-6]. This phenomenon is an important factor which promotes an unwanted ventricular remodeling [7-9]. Great progress has been achieved to prevent, correct or reduce the ventricular desynchronization, such as biventricular (BiV) pacing [10,11] or the bifocal right ventricular pacing [12,13] which depend on placement of one more ventricular lead. Septal pacing has been widely used in the search for a less deleterious right ventricular pacing, but preliminary data have possibly shown isolated cases with higher thresholds and shorter R waves.

  Primary Endpoint

  To compare apical and septal pacing during acute and chronic phases in the same patient. It aims to identify any significant differences in threshold, R wave and impedance which may reject or recommend any pacing point.

  Secondary Endpoints

  1. To compare the QRS durations originated by septal and apical pacing;

  2. To check if the QRS axis is more or less physiological (between -30 degrees and +90 degrees) in septal pacing in relation to apical pacing;

  3. To evaluate the stability of the septal lead and the risk of displacement.

   

  METHODS

  The features of the patients of this trial are summarized in Table 1.
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  The pacemakers indications were determined according to SOBRAC-DECA and American Heart Association [14] guidelines.

  Implantation Technique

  In each patient two leads were intravenously implanted, one in the RV apex, in the classical position of the conventional endocardial pacing, and another in high portions of the intraventricular septum next to His Bundle, called septal in this trial, searching for the best command and sensitivity parameters. The lead was placed in high, mid-septal or para-Hisian region, and that of narrower QRS was chosen. The endocardial injury current in endocavitary electrogram was registered and evaluated in both septal and apical implantations, searching for a good myocardial viability and for the best placement of the lead.

  In order to access the high septum, it was used a manual modeling of a steel guide in two planes, so that it could be directed to the high portions with its tip turned backwards. This position was confirmed by radioscopy in left anterior oblique position (Figure 1), aiming to prevent unintended and unwanted implantation into the RV free wall.
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  It was used endocardial leads from three manufacturers with the following features: active fixation by screw-in, narrow diameter, short distance between the poles and similar impedances. Biotronik DR Philos II and Entovis were used because they were the only pacemakers allowing programming to a DVIR mode with an very short AV interval of 15 ms. These resources are indispensable for the RV bifocal pacing, since it allows virtually simultaneous activation of the two points being the high septum 15 ms prior to the RV apex. Additionally this mode of pacing enables a noninvasive and independent programming of the two points, at any stage of the follow-up.

  Unipolar and bipolar parameters - threshold, R wave and impedance - in both positions were evaluated by Biotronik ICS-300 system during the implantation and six months later by telemetry.

  The 12-lead electrocardiograms (EKG) were recorded by the TEB ECG PC computerized electrocardiograph.

  During the follow-up all the patients were kept with RV bifocal pacing as this stimulation was the one with the narrower paced QRS.

  The patients were observed for 60 days to check possible complications associated with the implantation.

  Statistical Analysis and Informed Consent

  Data were inserted on Excel-2010 spreadsheet and means, standard deviation, maximum and minimum values, confidence intervals as well as median were established. The continuous variables were evaluated by two-tailed paired t test. The differences with P value < 0.05 were considered significant. Informed consent was obtained from all patients for pacemaker and lead implantation and for all the measurements during the follow-up.

   

  RESULTS

  The pacing thresholds, R wave and impedances unipolar and bipolar, acute and chronic at the sixth month of followup are shown in Table 2.
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  The means of septal and apical values unipolar and bipolar were very similar without significant statistical difference (P > 0.09) except when comparing unipolar thresholds in chronic phase, in which the mean of unipolar ones was slightly lower in septal pacing than in apical pacing, 0.5Vx 0.72V, (P=0.02).

  Table 3 shows the comparisons of QRS duration obtained from the 12-lead ECG in the chronic phase, in apical and septal pacing. The mean of QRS duration obtained by septal pacing was clearly lower than the mean of QRS duration of apical pacing with highly significant difference (P<0.01).
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  Incidentally, were observed that the mean of QRS duration obtained by RV bifocal pacing (being septum 15 ms before apex) was even lower.

  In terms of the QRS axis there was a clear tendency of keeping the axis inside the normal limits under septal pacing, while the apical pacing caused complete non-physiological QRS axis, (Table 4). This difference was statistically very significant.
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  Although being not the objective of the study, bifocal QRS axis were measured to determine the best method to stimulate the enrolled patients.

  Complications

  There was one lead displacement from the septal position and one hematoma caused by the oral anticoagulant use as these patients presented permanent atrial fibrillation. The lead was replaced with one with longer screw-in system and the hematoma was easily solved with surgical repair before the hospital discharge.

   

  DISCUSSION

  Many patients who suffer from heart failure (HF) due to dilated cardiomyopathy (DCM) show bradyarrhythmia with cardiac pacemaker indication. However, classical ventricular pacing of the RV apex with wide QRS causes systolic and diastolic function impairment, besides mitral regurgitation [7]. Consequently, although the bradyarrhythmia be solved, the classical (apical) pacing worsens or even triggers HF. The functional impairment is even greater in patients with cardiomyopathy who are long-term pacemaker dependent and usually show widen QRS such as LBBB, reaching even more than 250 ms. The same unwanted hemodynamic phenomenon is observed in spontaneous complete left branch block.

  Actually, the classical pacing is deleterious for the myocardium and it is even used in hypertrophic obstructive cardiomyopathy, situation in which the functional impairment reflects on the desired reduction of the intraventricular gradient.

  Problems of RVApical Pacing

  Ventricular endocardial pacing in the RV apex (apical) is broadly used worldwide since the Sixties' and is the most widespread method of artificial cardiac pacing. However, although it has been revolutionary, safe and efficient to correct bradyarrhythmias, it induces a functional left branch block and promotes a serious desynchrony of the LV walls [15]. This undesirable "side effect" may cause or even worsen the HF, whose symptoms may not be completely taken into account since they are blunted by the increase in the cardiac output obtained by the bradyarrhythmia correction. However, if sustained , this condition promotes an undesirable myocardial remodeling which predisposes the patient to the appearance or worsening the HF, reduces the quality of life and leads to an increase in mortality, even in normal functioning AV sequential pacemakers [16].

  In addition, several multi-center randomized trials have shown valuable information of the RV apical pacing damage, although they have been intended for another objective. MOST [17], DAVID [18] and MADIT-II [18] trials showed that the longer the time of RV apical pacing, the higher the HF, hospitalization, atrial fibrillation (AF), ventricular arrhythmias and mortality incidence.

  These considerations make us to conclude that regardless these problems the RV endocardial pacing is the most frequently used treatment for bradyarrhythmias, although it causes several and unwanted consequences such as:

    • Structural and histological remodeling of the myocardium

    • Favors the AF

    • Promotes or increases mitral regurgitation

    • Promotes myocardial dysfunction

    • Favors the HF progression

    • Reduces quality of life

    • Increases mortality

  Alternative Pacing of the RV with one lead

  Several areas of the RV may be safely stimulated by using modern active fixation leads (Figure 2).
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  In an experimental trial comparing the hemodynamic result of different points of pacing in the RV [19], His Bundle pacing showed the best result as expected. However, the most important observation is that the worst outcomes were obtained from the RV apical pacing, namely conventional stimulation.

  Although the stimulation of the His Bundle is more physiological and enables the maximum resynchronization with normal QRS which prevents the impairment of systolic and diastolic functions and mitral regurgitation, there are practical limitations which have been hindering its common use, such as: it is technically more difficult; it has higher thresholds; it needs special leads and introducers; it is susceptible to oversensing of atrial far-field and it may not be recommended in cases of previous His-Purkinje system lesions.

  Considering the problems of apical pacing and to the limitations of currently using the His Bundle pacing it makes sense to pay greater attention to the septal pacing. lead, Modern active-fixation electrodes have low profile and are highly flexible which makes it relatively easy to lead the implantation by using the pre-shaped guide-wire to the midseptal or para-Hisian region. The electrocardiographic benefit is usually the first consequence observed during the pacemaker implant: the narrower QRS and the QRS axis closer to normal condition (positive or isodiphasic QRS in D1 and positive in D2, D3 and aVF). In addition, there is a significant echocardiographic improvement followed by clinical benefit that is usually reflected bythe reduction of the quality of life score.. These findings are strengthened by the experimental study of Karpawich et al. [20] who obtained great histological benefit from septal pacing in relation to apical pacing. They showed a very significant and udesirable histological remodeling by RV apical pacing that was prevented by the RV septal pacing (Figure 3).
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  Implantation Technique and Complications

  Although it depends on a more accurate surgical procedure, no significant difficulty with the septal implantation or to para-Hisian implantation was observed since the technique and the radiological confirmation are taken into account during the lead placement. In general, the implantation was fast which did not increase the risk of infection and of radiological exposure.

  One case of generator pocket hematoma caused by the chronic use of oral anticoagulants was observed. It was completely solved by surgical drainage before the hospital discharge. The sole complication directly associated with the septal implantation was an acute dislodgement which was corrected by lead repositioning during the same hospitalization. This fact deserves additional comments since they were associated with the use of an endocardial active fixation lead with a short screw. After this observation, this kind of lead was changed and only a model with longer fixation screw started to be used.

  Threshold

  The means of the unipolar and bipolar septal thresholds were 6.8% lower than the means of the unipolar and bipolar apical thresholds in the acute phase, but there was no statistically significant difference (P = 0.17 and 0.39 [twotailed paired t test] respectively) (Table 2). In the chronic phase (six months later), the means of the unipolar and bipolar septal thresholds were 44.4% (P =0.02) and 22.5% (P = 0.12) lower than the means of the unipolar and bipolar apical thresholds (Table 2). In this case, although the means are quite similar, the chronic unipolar septal threshold was statistically lower (two-tailed paired t test). In relation to the pacing threshold, these results suggest that the septal pacing can be used or even preferred with no additional risk.

  RWave

  Septal and apical R waves of 21 patients with bifocal implantation in RV were compared. Four patients were completely dependent on the artificial pacing, which made it impossible to measure R wave. The results are shown in Table 2. It was observed that the unipolar and bipolar septal R waves are on average 1.1% and 0.8% higher and lower than the unipolar and bipolar apical R waves, respectively. However, these differences were not statistically significant, P = 0.80 and 0.93 (two-tailed paired t test).

  These findings suggest that despite the septal position shows a slightly lower R wave, the means obtained with this cohort demonstrated excellent values: unipolar and bipolar 10.0 and 12.3 mV, respectively.

  In the chronic phase, the means of the unipolar and bipolar septal R waves were 20% and 7.1% higher than the means of the unipolar and bipolar apical R waves, respectively, not showing statistically significant difference P = 0.09 and 0.50 (two-tailed paired t test) (Table 2). Accordingly, the amplitude of the R wave does not impose a limitation on septal implantation.

  Impedances

  Impedances were compared among 25 patients and it was observed that unipolar and bipolar septal impedances were on average 13.2% and 2.8% lower than the unipolar and bipolar apical impedances, respectively. However, these differences were not statistically significant, P = 0.09 and 0.34 (two-tailed paired t test). In the chronic phase, the means of the unipolar and bipolar septal impedances were respectively 0.6% and 5.1% lower and higher than the mean of unipolar and bipolar apical impedances, not showing statistically significant difference P = 0.8 and 0.24 (twotailed paired t test) (Table 2). These results demonstrate that in relation to the impedance, the septal pacing and the apical pacing are indifferent.

  QRS Duration (QRSd)

  Notwithstanding being a secondary endpoint of this study, an extremely relevant finding is that the QRS obtained with septal pacing was significantly narrower than the QRS resulted from the apical pacing (P < 0.01) (Table 3). Several studies demonstrate that in patients with cardiomyopathy, the longer the QRSd, the higher the mortality [21]. Furthermore, a number of evidences indicate that the myocardial desynchronization is proportional to the QRSd. In addition, recent observations corroborate less desynchrony of the LV with septal pacing [22].

  Since these facts are now confirmed, we have definitely changed the ventricular pacing from conventional to septal pacing, starting from the 1990s when the advances in technology enabled the use of more suitable active-fixation leads [23].

  In all the cases, the RV bifocal paced QRS was the narrowest, so that all the patients of the study could remain with this type of stimulation.

  QRS AXIS

  As secondary endpoint, electrical axis of paced QRS from septum and apex of the 25 bifocal implantations in the RV were also compared. The outcomes are shown in Table 4.

  It was observed that the electrical axis of the septal paced QRS was positive and closer to the normal axis. The same situation was observed in relation to the QRS axis of bifocal pacing. Conversely, the mean axis of the QRS resulting from the apical pacing showed great difference in relation to the normal QRS axis. These differences were statistically significant, P = 0.0004 (two-tailed paired t test, measured between septal and apical positions); P1 = 0.0013 (two-tailed paired t test, measured between bifocal and apical positions); P2= 0.001(two-tailed paired t test, measured between bifocal and septal positions). These findings suggest that the electrical axis is more physiological when the QRS results from the septal in relation to the apical pacing. Hence, considering the electrical axis of the paced QRS, the septal pacing should be preferred in relation to the classical pacing, since the physiological progression of the myocardial activation reduces the histological remodeling of the wall of the LV [20], besides improving its hemodynamic performance [24].

   

  CONCLUSION

  The data yielded for this study demonstrate that the septal thresholds were slightly lower than the apical ones in an intrapatient comparison. This difference was not statistically significant. The electrical axis obtained in septal position was closer to the normal axis in relation to the apical position with important statistical significance.

  The measurements of R waves and impedances in septal and apical positions did not show statistically significant differences. The QRS of the septal pacing was significantly narrower than the one produced by apical pacing.

  These data show that the septal pacing may be regularly used with no electrophysiological objection.

  Thus, according to the electrophysiological parameters studied here, besides there having no restrictions, there are even advantages in septal pacing, and it must be considered whenever as possible in cases with sole RV lead implantation.
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    ABSTRACT

    BACKGROUND: Longitudinal median sternotomy is the most common surgical approach for access to heart disease treatment. The deep wound infections in postoperative period of cardiovascular surgery are a serious complication requiring high costs during treatment. Different studies have indicated some risk factors for the development of mediastinitis and preoperative variables are currently under investigation.

     OBJECTIVE: The aim of this study is to identify the preoperative risk factors for postoperative development of mediastinitis in patients undergoing coronary artery bypass grafting and valve replacement.

     METHODS: This observational study represents a cohort of 2768 consecutive operated patients. The period considered for analysis was from May 2007 to May 2009 and there were no exclusion criteria. Analysis was performed by univariate and multivariate logistic regression model of 38 preoperative variables.

     RESULTS: Thirty-five (1.3%) patients developed mediastinitis and 19 (0.7%) associated with osteomyelitis. The patient age average was 59.9 ± 13.5 years and the EuroSCORE of 4.5 ± 3.6. Hospital mortality was 42.8%. The multivariate analysis identified three variables as independent predictors of postoperative mediastinitis: intra-aortic balloon pump (OR 5.41, 95% CI [1.83 -16.01], P = 0.002), hemodialysis (OR 4.87, 95% CI [1.41 to 16.86], P = 0.012) and extracardiac vascular intervention (OR 4.39, 95% CI [1.64 to 11.76], P = 0.003).

     CONCLUSION: This study showed that necessity of preoperative hemodynamic support with intra-aortic balloon, hemodialysis, and extracardiac vascular intervention were risk factors for development of mediastinitis after cardiac surgery.

    Descriptors: Mediastinitis. Postoperative complications. Surgical wound infection. Preoperative care.

  

   

   

  INTRODUCTION

  Median sternotomy is a surgical approach most commonly used in the repair of heart disease. The deep surgical wound infections in cardiovascular surgeries are a serious complication due to morbidity and high costs that are required for the treatment. Its incidence varies between 0.4% and 5%, and even with existing early diagnosis and different treatment modalities, it is still a serious complication. It has high morbidity and mortality, with numbers ranging between 14% and 47% [1].

  According to Horan et al. [2], mediastinitis is defined as an infection that affects sternotomy superficially and deeper tissues, occurring within the first thirty days postoperatively and with the presence of the following criteria: (a) pain or sternal instability associated with at least one of the findings: purulent drainage through the retrosternal area, blood positive culture or drained secretion and increased in the mediastinal imaging test (b) positive culture of secretion from the mediastinum, (c) evidence of retrosternal infection during operation or histological analysis. Most deep infections occurring between one and two weeks after surgery [3]. If there is suspicion of osteomyelitis, confirmation should be performed by pathological examination of a fragment of the sternum removed during the surgical procedure of cleaning.

  The most frequent clinical findings are the signs of inflammation such as redness, warmth, swelling and pain in the wound. The dehiscence and drainage of wound secretion occurring in about 70% to 80% of cases, and may or may not be related to instability of the sternum. The patient may present with fever and clinical signs of sepsis or shock, multiple organ failure, if the diagnosis is delayed.

  Mediastinitis can manifest itself until the first six weeks postoperatively. After this period, its occurrence is rare, but when present, the resolution is more complex [1]. Complementary research is performed by thoracic (mediastinal widening, unilateral or bilateral pleural effusion and sternal dehiscence), complete blood count and blood cultures (leukocytosis with a shift to the left of young cells and identification of the causative agent), computed tomography (collection present in the mediastinum and may be with or without peristernal abnormalities such as edema or blurring of soft parts, separation of the sternum and marginal bone resorption, bone sclerosis or indirect signs of osteomyelitis) and bone scintigraphy (identifies signs of inflammatory activity and process infection in the sternum).

  Different studies have chosen some risk factors for the development of mediastinitis [4-7], which are listed in Chart 1.
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  Therapeutic options for the treatment of mediastinitis include debridement with early or late closure of the chest, debridement and closure with continuous irrigation using 0.9% saline solution, partial or total sternectomy associated to reconstruction of muscle flaps or caul, in addition to adjuvant therapies, such as the system of vacuum-assisted therapy and hyperbaric oxygenation [8-12].

  The aim of this study is to identify risk factors for preoperative development of mediastinitis in patients undergoing coronary artery bypass grafting and valve replacement.

   

  METHODS

  This study represents an observational cohort. The data of 2768 consecutive patients were collected retrospectively and operations in this group are distributed as follows: 1216 (44%) valvular treatment and 1552 (56%) CABG. The period considered for the analysis was from May 2007 to May 2009 and there were no exclusion criteria.

  We performed univariate and multivariate logistic regression model for the 38 preoperative variables studied and listed in Chart 2.
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  Statistical Analysis

  For statistical analysis, we used quantitative variables (EuroSCORE, age) the Student's t test for comparison of independent groups according to the presence or absence of osteomyelitis and mediastinitis. For qualitative variables (gender, congestive heart failure, chronic obstructive pulmonary disease, diabetes mellitus, left ventricular ejection fraction, obesity, reoperation, intraaortic balloon, aortic and mitral valve replacement, coronary artery bypass grafting associated to valve replacement, cardiogenic shock, treated endocarditis, post-infarction ventricular septal defect, resectable left ventricular aneurysm, tricuspid valve replacement, ventricular tachycardia, ventricular fibrillation and sudden death, pacemaker dependency, acute myocardial infarction within 48h of evolution, asthma, preoperative intubation, pulmonary hypertension (> 25 mmHg), cirrhosis, dependence on hemodialysis, carotid artery disease, blood reactions, neurological disorders, preoperative vasoactive drug, unstable angina, emergency surgery, thoracic aortic operations, preoperative cardiac massage, MI infarction <90 days, creatinine (> 2.26 mg/dl), abuse of illicit drugs, intervention in the abdominal aorta, carotid artery or branch), we used the chi-square, and when it was not possible, by theoretical constraint, the Fisher exact test to compare groups according to the presence or absence of osteomyelitis and mediastinitis (Table 1).
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  By univariate analysis, the variables intra-aortic balloon, hemodialysis and intervention in the abdominal aorta, carotid or arterial branch are variables associated with mediastinitis. The variables diabetes, ejection fraction of the left ventricle and creatinine showed P values between 5% and 10%. Thus, these variables were selected for multivariate logistic model. To obtain the final model, we used the stepwise selection process, whereby the following variables selected were: intra-aortic balloon, hemodialysis and extracardiac vascular intervention.

  Table 2 presents the odds ratios and 95% CI for each variable and for the final model.
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  RESULTS

  Of the 2768 patients who underwent surgery, 35 (1.3%) patients developed mediastinitis and 19 (0.7%) with osteomyelitis. Most patients were male (72.4%). Of the 35 patients with mediastinitis, 24 (68.5%) had undergone CABG and 11 (31.5%), valve replacement. Among the 18 patients with osteomyelitis, 13 (72.2%) underwent CABG and five (27.7%), valve replacement. The mean age of patients was 59.9 ± 13.5 years and EuroSCORE of 4.5 ± 3.6. Hospital mortality was 42.8%. The univariate analysis identified the following risk factors: diabetes mellitus (OR 1.84-95% CI [0.94 to 3.6], P = 0.074), left ventricular ejection fraction (OR 0.98 - 95% CI [0.96 to 1.00], P = 0.108), intra-aortic balloon (OR 4.83-95% CI [1.66 to 14.07], P = 0.004), dialysis (OR, 5.48-95% CI [1.62 to 18.53], P = 0.006), creatinine> 2.26 mg / dl (OR 2.54-95% CI [0.89 to 7.31], P = 0.083) and extracardiac vascular intervention (OR 4.13 - 95% CI [1.57 to 10.86], P = 0.04). After multivariate analysis, we selected: intra-aortic balloon (OR 5.41-95% CI [1.83 16.01], P = 0.002), dialysis (OR 4.87-95% CI [1.41 - 16.86], P = 0.012) and extracardiac vascular intervention (OR 4.39-95% CI [1.64 to 11.76], P = 0.003).

   

  DISCUSSION

  Access to the structures of the anterior mediastinum by longitudinal median sternotomy and its synthesis with wires were first described by Milton in 1897, and gained widespread since the advent of cardiopulmonary bypass, and currently is one of the most commonly used surgical incisions in the world [13 , 14]. While providing an excellent approach to the heart and great vessels, it is difficult to immobilize this opening safely, due to the constant movement and effort to breathe and cough.

  The pathophysiology of mediastinitis is complex and multifactorial. The excessive handling of inpatient, as prolonged use of central venous catheters and hemodialysis, venous and arterial punctures for collection of repeated examinations in immunocompromised patients or in a poor state of nutrition, favors the entry and action of pathogens. Cardiac transplantation is presented as additional risk factor for the development of mediastinitis, by the presence of immunosuppression [15,16]. Furthermore, the involvement of sternal irrigation after dissection of left internal thoracic artery, right or both, in patients with low tissue perfusion consequent to a state of low cardiac output, also facilitate the action of bacteria [17].

  Recent studies indicate that the male patient is more prone to develop mediastinitis and is an independent risk factor for its development [18-20]. In the present study, as well as that published by Sá et al. [21], there was a higher incidence of mediastinitis in male patients. One of the probable mechanisms relates to the anatomy of man. Recent studies have shown that females exhibit greater collateral circulation, which gives greater protection to women, and hair follicles in the sternotomy region present in greater numbers in men favor the growth and bacterial infection [22,23]. Furthermore, the male presents higher rates of diabetes mellitus [24,25]. The presence of diabetes impairs wound healing and cellular and humoral immunity, which leads to increased risk of infections, especially in patients who take insulin to control blood glucose [26].

  In the present study, were identified as risk factors in the univariate analysis, diabetes mellitus, ejection fraction, intra-aortic balloon, hemodialysis, creatinine greater than 2.26 mg/dl and extracardiac vascular intervention. After multivariate analysis, there was a statistically significant incidence of sternal complications in patients using preoperative intra-aortic balloon, hemodialysis and those who underwent extracardiac vascular interventions. It is believed that the first two risk factors are associated with invasive manipulation in the preoperative period through vascular punctures and the prolonged period between admission and surgery, beyond the state of tissue hypoperfusion caused by cardiogenic shock which led to insertion the intra-aortic balloon [27]. Regarding the third risk factor, the presence of peripheral artery disease associated with extracardiac vascular disease requiring surgical intervention relates to the state of tissue hypoperfusion that affected also the sternum. Rahmanian et al. [28] demonstrated a higher hospital mortality in patients with chronic renal deep sternal infection who were dependent on dialysis.

  Other studies confirm the relationship between increased mortality and renal failure alone or associated with other complications, which may vary between 30% and 80% [29,30]. Different studies were designed to establish risk scores for mediastinitis and, thus, act preemptively, decreasing morbidity and mortality, in addition to hospital costs resulting from prolonged hospitalization [31-34].

  Magedanz et al. [35] assessing 2809 patients, identified five risk factors for mediastinitis in patients undergoing coronary artery bypass grafting, which include chronic obstructive pulmonary disease, obesity, multiple blood transfusions in the postoperative, surgical intervention and angina class IV. The need for surgical intervention was a risk factor for mediastinitis most important in this group of patients. From these data, the authors formulated a risk score for postoperative mediastinitis in myocardial revascularization, which was later validated by Sá et al. [20].

  Another recently published study examined 107 patients who developed mediastinitis in a cohort of 18,532 patients who underwent CABG and with a mean follow up of 10.3 years [36]. The authors identified as independent risk factors for developing mediastinitis: COPD, age, male gender, stenosis of the left main coronary artery, diabetes mellitus and obesity (BMI> 30 kg/m2). These last two were also identified as risk factors for mediastinitis after coronary artery bypass surgery by Sá et al. [37], and they reinforced also in other publications [38.39], the importance of obtaining the internal thoracic artery grafting with skeletonized dissection technique in high-risk groups, in order to reduce the incidence of this complication.

  Limitations of the Study

  The study was limited to the analysis of preoperative risk factors, not including intraoperative or postoperative variables, without identifying other risk factors for developing mediastinitis. Despite being performed in a hospital of national reference, it only involves a single center, where routine of preoperative care is the same for all patients. It is an observational study and presents some limitations of the drawing itself, and therefore, further studies with larger samples are needed.

   

  CONCLUSION

  The need for the use of preoperative intra-aortic balloon, hemodialysis and extracardiac vascular surgery present as statistically significant risk factors for the occurrence of postoperative mediastinitis in CABG and valvular treatment. Based on the analysis of the results obtained in the present study, we observed that patients using preoperative intra-aortic balloon present chance of occurrence of mediastinitis 5.4 times higher than patients without intra-aortic balloon.

  Patients undergoing hemodialysis and preoperative extracardiac vascular intervention also present increased odds of mediastinitis with rates of approximately 4.9 times and 4.4 times greater than the other, respectively.
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    ABSTRACT

    BACKGROUND: Valvar heart disease is an important public health problem, more common in developing countries, especially in younger.

     OBJECTIVE: To evaluate the epidemiological features of patients and its influence on the prosthesis type choice used on patients who underwent valve surgery.

     METHODS: Cross-sectional. Data such as age, sex, provenance, surgery procedure and prosthesis type were retrospectively analyzed. We reviewed 366 charts of all patients submitted to heart valve surgery during three years in a public health cardiovascular treatment center.

     RESULTS: 52% of patients were female. The age range was from 5 to 82, the median was 41 years old. In regards 37.7% of patients came from Salvador (Bahia, Brazil) and 62.3% from countryside. Valve replacement was performed in 73% of patients, whereas 7.38% underwent valvuloplasty and 18.3% underwent valve repair and replacement. Regarding type of prosthesis, 70.0% received bioprosthesis and 30.0% received metal prosthesis. On note bioprosthesis were more used in younger (66 vs. 14; P<0,001).

     CONCLUSION: Biological prostheses were used predominantly in younger. This might be possible due to a low social-economic status, avoiding metal valve implantation and the consequent anticoagulation therapy.

    Descriptors: Heart valve diseases. Prosthesis implantation. Socioeconomic factors.

  

   

   

  INTRODUCTION

  Most valvular heart disease can cause valvular stenosis with obstruction to anterograde flow, valvular failure with retrograde flow, or both [1]. The valve abnormalities may be caused by congenital disorders or by a variety of acquired diseases, such as, for example, rheumatic fever [2], which occurs at an early age, reproductive and active labor phase of individuals, marking significant differences in the socioepidemiologic aspect when compared to developed countries [3].

  Rheumatic disease remains a major public health problem in developing countries [3]. In Brazil, rheumatic disease is a disease with a higher cost to the Unified Health System (SUS). It is estimated that 30% of cardiac surgeries in the country are associated with valvular sequelae of rheumatic fever [1]. Over a period of 18 months between 1995 and 1996, 18,500 cases of rheumatic disease were treated, resulting in 1.8 million doctor visits and 4,500 surgical procedures, with an estimated cost of R$ 19 million [4]. According to latest data from the Ministry of Health, in 2010 there were 12,917 hospitalizations for rheumatic disease, resulting in an approximate cost of R$72 million [5].

  In a study performed in Rio Grande do Sul, the heart valve diseases are around 12% to 15% of outpatient and the incidence of valvular heart disease is approximately 220 patients/year [6].

  Still, the Brazilian data of prevalence and epidemiological studies in the population are scarce and controversial, particularly in the city of Salvador, Bahia, Brazil.

  The aim of this study was to assess the impact of socioepidemiologic profile of patients undergoing valve surgery and its relation to the types of prostheses used in a public reference center of Salvador, Bahia, Brazil.

   

  METHODS

  This is a descriptive cross-sectional study of prevalence, which were retrospectively assessed data as gender, origin, age, length of hospital stay, etiology, main valves involved, echocardiographic data, the type of surgery the patient underwent and type of prosthesis used in cases of replacement, through the review of 366 medical records, transcribed in standard form. For this purpose, samples were defined as all patients undergoing cardiac surgery for valve repair or replacement from January 2007 to December 2009 in a public referral center located in the city of Salvador, Bahia, Brazil.

  The variables were tested for normality and as mean ± standard deviation (SD) when classified as normal distribution, and median when the distribution was abnormal. For categorical variables we used the analysis with chi-square and, for continuous variables, means were compared using Student's t test. Data were assessed using SPSS version 17.0.

  The project was approved by the Ethics Committee of Hospital Ana Nery, under protocol 59/10.

   

  RESULTS

  General Characteristics

  The sample was constituted by 366 patients who underwent cardiac surgery for valve replacement or repair, of which 176 (48%) were male and 190 (52%) were female. The patients' ages ranged from 5 to 82 years, averaging 41.7 ± 17.8 years. As regards origin, 138 (37.7%) were from the state capital, while 228 (62.3%) were from the countryside. The number of days of hospitalization ranged from 1 to 163, with a median of 24 days.

  As for valve lesions, 714 valves were affected, of these, 470 valve presented failure, 185, double lesion, and 59 stenosis. The valve lesion and lesion type (stenosis, failure or double lesion) are detailed in Figure 1.
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  Regarding the simultaneous involvement of the valves, the prevailing association occurred with the tricuspid and mitral valves in 186 patients, followed by the simultaneous involvement of aortic and mitral valves in 176 patients. The remaining patients had other possible combinations, with values much less expressive.

  Rheumatic disease was the main cause of valve disease, and 211 (57.6%) patients had rheumatic etiology and 128 (35%), non-rheumatic valvular heart disease. In the population studied, we found that the etiologies of valve disease of 27 (7.4%) patients were not defined.

  Of the 176 male patients, 76 (43.18%) had rheumatic valve disease, while 82 (46.59%) had non-rheumatic lesions, 18 (10.23%) patients had no records on the cause of valve disease. Among female, 135 (71.05%) had rheumatic valve disease and 46 (24.21%) patients had non-rheumatic lesions (P <0.001). Nine (4.74%) women had no clear cause (Table 1).
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  Echocardiographic data

  Ejection fraction (EF) was 62.68 ± 12% by the Teicholze method. The valve echocardiographic analysis found that when excluding the values of EF in patients with mitral failure, the mean ± SD was 66.05 ± 11.74%, with no statistically significant difference when compared to the general population.

  Figure 2 shows the distribution of lesion severity.
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  Characteristics of the surgical procedure

  Among the operated patients, 267 (72.95%) underwent valve replacement, 27 (7.38%) underwent only valve repair, 67 (18.31%), both repair and replacement, five (1.36% ), other procedures such as aortic or mitral commissurotomy.

  Of the 334 patients who underwent valve replacement, 188 (56.29%) were of mitral valve, 89 (26.65%) aortic valve and 57 (17.06%) replacement. We used 234 (70.06%) bioprostheses, 121 (51.70%) in female patients and 113 (48.3%) males (P> 0.001). We used 100 (29.94%) prosthesis of metallic type, with a distribution of 55 (55%) for male patients and 45 (45%), female (P> 0.001) (Table 2).
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  In a total of 94 patients who underwent valve repair, 56 (59.57%) were tricuspid, 21 (22.34%) mitral, six (6.38%) aortic valve, three (3.19 %) aortic and mitral and eight (8.52%) mitral and tricuspid valves.

   

  DISCUSSION

  Valvular diseases are common in our environment, and rheumatic fever the main cause of valve lesions referred for cardiac surgery in developing countries. The dominance of etiologic profile and severity of clinical presentation often determine the choice of valve prostheses.

  The sample included patients of both genders and the results showed a predominance of females. The age ranged from 5 to 82 years, with a median of 41 years. The number of days of hospitalization ranged from 1 to 163, with a median of 24 days of hospitalization. We observed that more patients were coming from the inner cities of the state. We can infer social implications of these findings for public health, because it is a relatively young population, aged productive labor, providing a great economic impact calculated by years of productive life lost. Furthermore, these results imply higher costs for both the health system and to the families of patients who undergo limited resources and have extra transportation costs, meals and lodging, to move around in search of assistance in the capital the state, emphasizing here the lack of public referral centers in inner cities, able to diagnose and properly treat these patients, promoting overcrowding in specialized hospitals in the city of Salvador.

  The association between lesion type and site of commitment differs from pre-existing information in the literature. The stenosis of the aortic and mitral valves are responsible for two thirds of all valve diseases [2], however it was found in our study, more cases of failure or double lesion. Literature data on the prevalence of specific lesion sites and valve are scarce, precluding proper comparison with the sample in question, however, this study showed prevalence of tricuspid regurgitation, compared to the rates of mitral and aortic insufficiency. This finding may be due to a hemodynamic overload on the right ventricle [1], secondary to left heart disease, and may be an indication of late diagnosis of valvular disease (Figure 1).

  As for combined valvular disease in clinical practice it is very common for the simultaneous involvement of aortic and mitral valves [7], as was found in our study, however, the number of patients with mitral and tricuspid simultaneous involvement was slightly higher when compared the number of patients with a concomitant mitral and aortic valve.

  In developing countries, rheumatic disease is the leading cause of heart disease from 5 to 30 years6, and one of the two leading causes of death in young people, being costly to the health system and families [1]. The data from this study are consistent with the literature, and rheumatic disease was the leading cause of valvular heart disease, mainly affecting younger age groups (5-55 years) in both genders, implying a socioeconomic burden to society.

  A recent Brazilian study [8] showed that 22% of patients with rheumatic disease had school-age school failure, and that 5% of parents of patients lost their jobs due to absenteeism from work. Therefore, investment and effective control measures are urgent in our environment, minimizing their consequences, since the disease is clearly linked to socioeconomic conditions and the decline of rheumatic fever in developed countries is related to improving the quality of life, easy access to health care, special attention to primary prophylaxis of rheumatic disease, early diagnosis and treatment of infections of the upper airways [6].

  Echocardiographic data

  In this study, the vast majority of patients seeking specialized health services showed moderate to severe injury (Figure 2), raising the possibility that these patients undergo surgery later, probably due to difficult access to adequate medical care in a timely manner. The delayed access to surgical treatment promotes greater involvement of the valve or subvalvular apparatus, and consequently, the worse the chances of success and limited surgical benefit in the long term [9].

  Characteristics of the surgical procedure

  More than 30 years after the introduction of modern prostheses, the choice between biological and mechanical remains controversial [10]. Few randomized trials, controlled and with large numbers of patients to guide a definitive treatment of valvular heart disease. Most evidence of the international guidelines is C-level, i.e. based on studies of less impact [11]. For this reason, doctors are forced to draw conclusions and make recommendations based on incomplete information, limited data on clinical experience and common sense [12].

  The choice between the types of prostheses in adults is determined primarily by assessing the risk of anticoagulation related bleeding versus the risk of structural valve deterioration, but the clinical decisionmaking becomes increasingly challenging with the increase in life expectancy and the presence of comorbidities such as advanced age, congestive heart failure, coronary artery disease, pulmonary disease and renal failure [10].

  In this study, the vast majority of patients underwent valve replacement (72.95%) and among the records of the type of prosthesis used, 70% were biological and only 30% metal.

  According to the recommendations set by the American College of Cardiology and American Heart Association, the main indication for valve replacement by a metallic one is the long survival of patients, as it presents a longer lasting [13]. Regarding the use of the bioprosthesis, its main indications are patients who cannot or do not accept treatment with blood thinners, reducing the risk of bleeding associated with such therapy, and/or patients older than 65 years [3]. At this age, there is a lower rate of deterioration in biological valves and increased risk of bleeding with anticoagulant therapy if mechanical valves were implanted. The use of biological prosthesis is considered inappropriate in adolescents during growth in patients with renal failure and hyperkalemia [13].

  In this study, in all age groups, there was a significant predominance of the use of bioprostheses. It is noteworthy that, on average, in 10 years young subjects will undergo a new surgical procedure, in view of the life of this type of prosthesis [14]. However, these results can be attributed to a difficult access to health services for the population as a result of low socioeconomic status and provenance predominantly from the countryside of Bahia (Brazil), precluding adequate anticoagulation therapy, adherence and appropriate medical monitoring. On the other hand, the large percentage of female patients of reproductive age interfere in the choice and family planning as a result of anticoagulation [14], the risk of bleeding and potential teratogenic effects of coumarin. Moreover, the hypercoagulable state of pregnancy may favor thrombosis, the main complication of the use of metallic prostheses [15].

  In relation to the mitral valve, this is the procedure of choice for mitral valve disease of degenerative cause, due to its lower rate of reoperation, thromboembolism and infection, when compared to mitral valve replacement. However, the repair in rheumatic disease is technically more difficult, and late results may be interfered by new exacerbations. The quality and long-term results in rheumatic disease are controversial and therefore a limiting factor is the evolving character of valve degeneration in this disease. However, the repair in rheumatic patients, when feasible from a technical standpoint and valve morphology, have satisfactory results in the long term, and must always appear as an alternative surgical [16,17].

   

  CONCLUSION

  The present study demonstrates that biological prostheses are preferentially used in younger individuals, possibly due to low socioeconomic status and high rates of women of reproductive age. Actions for intervention and prevention in public health to improve early access to control measures of streptococcal infections and epidemics, the efficiency of hospital services and postoperative follow-up can improve the choice of valve prostheses in this population.
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    ABSTRACT

    OBJECTIVE: This study aims evaluate the treatment of congenital heart disease conducted from 2000 to 2009.

     METHODS: The sample consisted of all patients undergoing surgical correction for congenital heart disease for ten years in Sergipe, Brazil. The patients were operated in three hospitals located in the city of Aracaju, capital of the state of Sergipe (Brazil). The study was divided into two periods defined by the start date of centralization of surgery. The variables collected were: age, sex, postoperative diagnosis, destination, type of surgery and hospital where the procedure was performed and the classification RACHS -1.

     RESULTS: In the period I, the estimate deficit of surgery was 69% decrease occurring in the period II to 55.3%. The postoperative diagnosis was more frequent closure of the interventricular communication (20.5%), closure of patent ductus arteriosus (20.2%) and atrial septal defect (19%). There was a statistically significant correlation between the expected mortality RACHS-1 and observed in the sample. The evaluation of RACHS-1 as a predictor of hospital mortality by ROC curve showed area of 0.860 95% CI 0.818 to 0.902 with P <0.0001.

     CONCLUSION: The results of this study indicate that the centralization and organization of existing resources are needed to improve the performance of surgical correction of congenital heart diseases.

    Descriptors: Heart defects, congenital. Cardiovascular surgical procedures. Health policy.

  

   

   

  INTRODUCTION

  The many advances made in cardiac surgery in the world last year [1] are often not accessible to people in developing countries [2].

  Recently, in several developing countries, strategies were proposed for correction of congenital heart diseases, such as transfer of patients to developed countries, arrangement of cardiac surgeons' trips to these countries or the creation of a local cardiovascular surgery program [3-6].

  Brazil has several developments within cardiac surgery [7], but when comparing to other countries, shows a deficit of surgery for correction of congenital heart disease estimated at around 65%, depending on the region, with the northern region (93.5%) and Northeast (77.4%) with the major deficits [8-10].

  In Sergipe, since 2007, through an agreement with the Health System all surgical correction of congenital heart disease are performed in an institution, which previously was distributed in three services. The aim of this study is to assess the treatment of congenital heart disease performed from 2000 to 2009, comparing the periods before and after the surgeries centralization.

   

  METHODS

  Sampling was performed consecutively, collected retrospectively, and all patients underwent surgical correction for congenital heart disease from January 1st, 2000 to December 31th, 2009 in Sergipe.

  The patients underwent surgery in three hospitals located in the city of Aracaju, capital of Sergipe State, being designated hospital 1, 2 and 3, for ethical reasons. Data from these patients were collected from the records of cardiopulmonary bypass (CPB), of compulsory filling, stored in single file, pertaining to all departments of cardiovascular surgery of Sergipe. The study was divided into two periods defined by the starting date of the agreement between SUS (Unified Health System-UHS) and the hospital 3, the period called I runs from January 1st, 2000 to December 31, 2006 and the period II from January 1st, 2007 to December 31th, 2009. The hospital is a charity institution that serves mostly UHS patients. The hospital 2, private, serves mostly patients from health plans and private, having an agreement with the UHS to perform heart surgery. Due to difficulties encountered in these hospitals for surgeries in pediatric patients, an agreement between UHS and the Hospital 3 was signed centralizing all procedures in the pediatric population in this service.

  The data collection of surgical correction was performed from July to December 2010. The variables collected were: age, gender, postoperative diagnosis, destination (discharge or death), type of surgery and hospital where the procedure was performed.

  The age range was established in the neonatal period (1-28 days old), 1st year of life (29 days to <1 year), children (from 1 year to 12 years) and adolescents and adults (over 12 years). We adopted the definition of the Brazilian Statute for Children and Adolescents establishing pediatric patients up to 12 years. For analysis of hospital mortality, child age was grouped with the adult, for statistical reasons, because there were no deaths in the latter.

  In the CPB record there was description of the pre-and postoperative diagnosis being considered in this study only the latter. From the postoperative diagnosis and the type of surgery were categorized in the classification of surgical risk for congenital heart disease according Risk Adjustment for Congenital Heart Surgery (RACHS-1) [11].

  For death, we considered those occurring during the hospitalization and so-called hospital mortality.

  Were requested from the Health Secretary of Sergipe official birth certificate from 2000 to 2009.

  Due to difficulties in the diagnosis of congenital heart disease, we chose to assess the deficit of corrective surgery of congenital heart disease through estimates of disease incidence in relation to the number of live births, according to the methodology used in the literature [12].

  We calculated the estimated deficit of surgery, where from the prevalence of the disease, 8 in 1000 live births, and the need for surgery in 80% of cases (7.2 per 1000 live births), we calculated the number of surgeries performed each year and subtracting the number of surgeries performed, it was the annual deficit.

  Categorical variables were described as single frequency (count) and percentages and their 95% CI (confidence interval for an estimated 95%) when appropriate.

  To assess the association between categorical variables we used the chi-square test. The analysis of expected mortality and by RACHS -1 and that observed in the sample were performed by Pearson correlation. For assessment of hospital mortality and RACHS-1 was constructed ROC curves and estimated the area under it.

  We considered the significance level as P <0.05, power 0.80 and the tests as two-tailed.

  The statistical software used was SPSS version 17 for testing.

  This study was submitted to the Ethics in Research Involving Human Committee at the Federal University of Sergipe and approved in May 2010.

   

  RESULTS

  There was a deficit reduction of surgeries of 75.6% in 2000 to 54% in 2008, the year with lowest deficit. There was significant reduction of the surgery deficit over the years with P <0.0001. In relation to the periods of study, in the period I the estimated deficit of surgery was 69%, with decrease in period II to 55.3% (Table 1).
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  In terms of age we observed a higher frequency of surgery in the age group 1-12 years, followed by over 12 years, with the smallest percentage in the neonatal period. Comparing the periods of the study, 15.5% of patients younger than one year underwent surgery in the period I and 20.3% in period II (Table 2).
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  According to the postoperative diagnosis, the most frequent correction was closure of interventricular communication (IVC) (20.5%), closure of the ductus arteriosus (20.2%) and interatrial communication (IAC) (19%) (Table 3).
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  In the classification of surgical risk for congenital heart defects by RACHS-1 there it was more common in categories 1 and 2, not occurring in category 5 in the ten years of follow-up (Table 4).
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  Of the 932 patients undergone surgery, 77 (8.3% CI 95% 6.5 to 10.1) have evolved to death during hospitalization, and the neonatal age group had the highest rate of death (56.6%) and death not occurring in patients over 12 years (Table 5).
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  Regarding the RACHS-1 risk classification the higher frequency of hospital mortality occurred in higher risk categories (4/6), however, with statistically significant difference between the periods, with reduced mortality in the period II, P <0, 0001 (Fig. 1).
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  There was a statistically significant correlation (adjusted R2 = 0.977 and P< 0.0001) between expected mortality by RACHS-1 and observed in the sample.

  The assessment of the RACHS-1 as a predictor of hospital mortality by ROC curve showed area of 0.860 95% CI 0.818 to 0.902 with P <0.0001 and statistically significant and comparable to that found in the literature [9] (Fig. 2].
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  DISCUSSION

  In the present study data, the number of surgeries over the years shows the increasing trend year by year from 2000 to 2003. Between 2004 to 2006 there was a decrease with increasing number of surgeries after 2007. This represents, numerically, the crisis experienced by the pediatric cardiac surgery between 2004 and 2006 which led to the centralization of infrastructure and human resources in the hospital 3, making productivity returned in 2003, Table 1.

  There was reduction in surgery deficit to 56% in period II, a value close to the estimated deficit in the Southeast region, site of the largest number of surgeries and centers for cardiovascular care [10].

  Most surgeries occurred between age 1-12 years in two periods, being always the neonatal age group with the lowest ratio, followed by the age of 29 days to one year, according Table 2. This data serves as another indicator of deficit, because half of the repairs should have been performed up to the 1st year of life [13]. With the centralization of activities in the hospital 3, this increased proportion of children who underwent surgery before 1 year of 15.5% to 20.3% after the agreement, however, not statistically significant, probably due to sample size (Table 2).

  As described in the literature, 20% of patients undergoing repair of congenital heart disease were in the adult age group (table 2), a fact that did not change between periods (Table 4). This finding reinforces the deficit of surgical correction, since no patient had to postpone the procedure to adulthood, when some changes are already irreversible [12].

  In period II a partnership with the Service of Mobile Emergency Care was organized, responsible for transport between units and hospitals for the early return of newborns to neonatal intensive care, generating turnover of intensive care beds and, consequently, increasing the number of surgeries.

  With respect to postoperative diagnosis, the frequency of correction of the interventricular septum defect was 20%, slightly below the described in the literature [14]. However, the frequency of IAC (19%) and PDA (20%) were well above those described in the literature [15,16]. Probably the surgeries deficit associated with the fact these more benign pathologies bear the delay in repair caused the cumulative frequency of these pathologies.

  Tetralogy of Fallot, with 12.3% of cases, was similar to the frequency found in the literature [17], also the Total Atrioventricular Septal Defect with 3.3% and Pulmonary Atresia with 3.6% of cases [18]. The aortic coarctation, with frequency in the literature of 5-8%, appears lower than expected with 2.1% of cases [19].

  The pulmonary stenosis with 4.1% and transposition with 2.3% of cases were below the reported in the literature [18]. However, as the study approached surgical repairs and it is very serious diseases, probably the difference is the number of patients who progressed to death before surgical opportunity.

  The agreement with UHS reflected the reduction in hospital mortality of 9.8% in the pre-agreement to 5.4% in the post-agreement (Table 5), mainly with a reduction in the neonatal period, where there was statistical significance and in the other age groups there was no statistical significance probably due to the number of cases, but the total number of surgeries we realize the impact of the reduction with P <0.02.

  The association between higher volume of cases and better patient outcomes has been demonstrated for several surgical procedures and medical treatments, including surgery for children with congenital heart disease. In this context, centers with fewer than 70 procedures per year are considered low productivity, between 70 to 110 of productivity average and more than 110 procedures are considered as high productivity. The centers with higher productivity present better results [20,21].

  The agreement between UHS and Hospital 3, which divides the study periods, promoted the centralization of the flow of patients with congenital heart disease in the pediatric population for this institution. The number of surgeries performed in the period I was of low productivity, because it was divided between the Hospital 1, which received more complex patients, and Hospital 2, which admitted patients with better prognosis. In period II, the surgeries of patients under 12 years were performed at Hospital 3, and the number of procedures already ranks as of average productivity.

  With increase in the number of surgeries per year the support team becomes well prepared, which for major surgery and the need for adequate infrastructure is of great importance, impacting the outcomes. Grouped by RACHS-1 risk classification between the periods, it is clear the reduction in mortality, especially among the categories 2, 3 and 4, lower risk class, Table 5.

  Therefore, the centralization of material and human resources had as benefit the increasing number of surgeries, as well as the surgical outcomes with reduced hospital mortality rates, even when assessing the severity of cases.

  In linear regression between the RACHS-1 risk classification and hospital mortality it is clearly demonstrated that there are statistically significant correlation and that is a valid instrument for use in our country [9].

   

  CONCLUSION

  The outcomes of this study indicate that the centralization of both human resources and infrastructure are important for surgery of congenital heart disease, and the organization of existing resources is necessary to improve the performance of the service.
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    ABSTRACT 

    OBJECTIVE: Evaluate the quality of life in patients undergoing myocardial revascularization using the six-minute walk test. 

    METHODS: This is a prospective observational study with patients undergoing CABG. We recorded the following clinical variables: the six-minute walk test and the SF-36 test. The patients were evaluated at the preoperative time and at 2 months of the postoperative period. Patients were evaluated preoperatively and divided into two groups according to the 6-minute walking test: the group with a walking course of >350 meters and the group with a walking course of less than 350 meters at the preoperative time. 

    RESULTS: The study population included 87 patients. Mean age was similar in both groups (59 ± 9.5 years vs. 61 ± 9.3 years, respectively, P = 0.24). Distances walked were significantly longer in the group with a walking course of >350 meters compared to the group with a walking course of <350 meters after 2 months of operation (436 ± 78 meters vs. 348 ± 87 meters; P <0.01). The quality of life was lower in the group with a walking course of <350 meters compared to the group with a walking course of >350 meters in the preoperative period in the following domains: functional capabilities, limitations due to physical aspects, overall health feelings, vitality, and social aspects. Quality of life improved after two months in both groups. 

CONCLUSIONS: The six-minute walk test at the preoperative time is associated with the quality of life after two months of coronary artery bypass grafting. In overall, quality of life has improved in all patients. The improvement in the quality of life was greater in those patients with a walking course of >350 meters at the preoperative time. 

    Descriptors: Physical therapy modalities. Indicators of quality of life. Quality of life. Myocardial revascularization. 

    

     

 

INTRODUCTION 

  Thoracic/Cardiac surgery comprises a series of changes in patients' lives. As it is an invasive procedure, it causes pain and anxiety in both patients and family. In addition, thoracic/cardiac surgery is associated with morbidity and mortality. It includes chronic physical and functional disabilities, that impact on quality of life (QOL) of these patients. 

  The coronary artery bypass grafting (CABG) aims to increase survival, to relieve symptoms of myocardial ischemia, to improve ventricular function, to prevent myocardial infarction, to recover the patient physically, psychologically, and socially, as well as to prolong patient's life and QOL [1-6]. 

  The improvement of QOL is considered as an outcome to be reached after care practices, as well as public policy actions in health promotion and disease prevention [6]. A melhoria da QV é considerada como um desfecho a ser obtido após práticas assistenciais, bem como nas políticas públicas nas ações de promoção à saúde e de prevenção de doenças [6]. 

  The evaluation and measurement of QOL are important in the process of clinical decision making and determination of therapeutic benefits, a perception the patient has about his/her illness. Besides, it also provides a way to evaluate patient survival [7]. Several reports have demonstrated improvement in the QOL postoperative period of thoracic/cardiac surgery compared to the preoperative period [8-10]. Thus, objective ways to evaluate the QOL are important in the overall treatment of patients. 

The six-minute walk test (6MWT) is a tool to measure QOL, once its performance may reflect the ability to perform daily activities [11]. This test has been correlated as a prognostic marker in various situations, especially in patients with pulmonary embolism [12,13], for example. The 6MWT is widely used in cardiac rehabilitation in several categories of patients, such as after heart surgery, myocardial infarction, and chronic heart failure. It is also an indicator of the functional state of these medical situations [14]. 

  The objective of this study was to evaluate the usefulness of the 6MWT as a prognostic indicator of QOL in patients undergoing Coronary Artery Bypass Grafting surgery. 

   

  METHODS

  Design and Setting

  We conducted a research of prospective observational analysis. We studied 97 patients undergoing elective CABG surgery with or without another associated surgical procedure. We included in the study patients admitted from February 2009 to April 2011. The study was approved by the Research and Ethics Committee of the Unicamp's School of Medical Sciences (CEP-FCM-UNICAMP), under Opinion Report Nr. 718/2008, CAAE: 05770146000-0. 

  Patients were evaluated in two periods of time: the preoperative period and the postoperative period (two months after the operation). All patients were treated by the same surgical and physical therapist team. There were no changes during the treatment before and after surgery that could interfere with the postoperative outcome. 

  Inclusion criteria were age between 18 and 90 years; elective CABG surgery with or without associated surgical procedures, and patients who agreed to participate by signing the written consent form. 

  Exclusion criteria were patients undergoing other surgical procedures without associated CABG, unstable angina, or those with medical contraindications to 6MWT. 

  Measurement of the QOL

  In order to perform the measurement of QOL, we used The Medical Outcomes Study 36 – Item Short Form Health Survey (SF36). This is a multidimensional questionnaire, consisting of 36 questions covering eight domains. It aims to reflect the impact of disease on patients' lives in a wide range of populations [8]. The domains evaluated by the questionnaire are: physical functioning, role-physical, bodily pain, general health, vitality, role-emotional, social functioning, and mental health. The questions are based on the perception the patients have of their health status over the past four weeks. In order to reach the results in each domain, the questionnaire analyzes the score obtained on each question, which is then transformed into a scale from zero (lowest score) to 100 (highest score) [15]. The questionnaire was administered by interview on two occasions: preoperatively, and two months after the operation. 

  The Six-Minute Walk Test (6MWT)

  The 6MWT is a submaximal test that measures the distance the patient can quickly walk on a flat surface in a period of 6 minutes [13]. The test was performed preoperatively and two months after the operation, following the guidelines of the American Society of Thoracic Surgery [16]. Briefly, the test was interrupted at the patient request, and the distance walked was measured. 

  Analysis Groups

  Patients were divided into two groups based on the distance walked in the 6MWT in the preoperative period. We used a cutoff value of 350 meters. It is the closest value to the average distance walked preoperatively for all patients. In the literature, it is considered a representative value of good or poor functional capacity [17-19]. Thus, data from both groups of patients was compared: the group with a walking course of >350 meters and the group with a walking course of <350 meters. In this way, we were able to compare both groups. 

  Statistical Analysis

  Continuous variables are expressed as mean ± standard deviation. Discrete variables are expressed as frequency and percentage. Both groups were compared when variables were normally distributed. The Student's t test or the Mann-Whitney test was used to compare the groups, as appropriated. Discrete variables were assessed using the Chi-square test. 

  In order to assess the different domains of the SF-36 questionnaire, we performed a partial correlation analysis two after the operation using the distance walked in the 6MWT before the operation. Next, we performed a correlation analysis. The partial correlation analysed the following variables: age, gender, body mass index (BMI) and the use of beta-blockers preoperatively. Statistical analysis was performed using SPSS for Mac version 18 (SPSS, Chicago, IL, USA). 

   

  RESULTS

  Ninety-seven patients were initially included in the study. Ten of these subjects were excluded because three died and seven due to lack of adherence to medical evaluations. The final pool of patients comprised 87 patients. 

  Table 1 shows demographics data of patients. In demographic variables, we observed differences between the groups only in relation to gender. There were more male patients within the group with a walking course of >350 meters and more women within the group with a walking course of <350 meters. According to the EuroScore, all study patients were of low and medium risk with no difference between groups. 
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  Table 2 shows the drugs used pre and postoperatively, such as beta-blocker, diuretic, digitalis, angiotensin II conversing enzyme, calcium channel blocker, statin, platelet antiaggregant, nitrate, vasodilator, anticoagulant, angiotensin II receptor blocker and antiarrhythmic. 
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  Table 3 shows details on the operation data. It was verified the type of surgery, duration of mechanical ventilation, cardiopulmonary bypass time, ischemia time and aortic clamping. 
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  Among the complications found in the postoperative period are wound dehiscence of the lower limb, acute pulmonary edema, hemothorax, atrial fibrillation, pleural effusion and pneumonia (Table 4). 
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  Table 5 shows the partial correlation with the distance walked in the 6MWT preoperatively, and the data from the SF-36 QOL questionnaire postoperatively. There was a positive correlation with physical functioning (P <0.01), pain (P = 0.04) and vitality (P = 0.01) postoperatively. 
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  Data on 6MWT are shown in Figure 1. There is an improvement in the distance walked in the postoperative period only in the group with a walking course of <350 meters (233 ± 106 meters vs. 348 ± 87 meters, P = <0.01) and in the group with a walking course of >350 meters (428 ± 47 meters vs. 436 ± 78 meters, P = 0.40). When comparing the distance walked between groups, it was observed that the group with a walking course of >350 meters walked longer in both phases. 
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With regard to the SF-36 QOL questionnaire, it was observed a significant improvement in QOL in both groups. The group with a walking course of <350 meters presented a marked improvement. The group with a walking course of >350 meters showed improvement in the following domains: pain, general health, vitality, social functioning and mental health. The group with a walking course of <350 meters presented improvement in the following domains functional capacity, role-physical, pain, general health, vitality, social functioning, role-emotional, and mental health. When comparing data from SF-6 between groups (>350 meters vs <350 meters), there was a difference in almost all domains, both preoperatively and postoperatively (Table 6). 
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  DISCUSSION

  CABG surgery is a complex operation, and it has an impact on QOL. Changes in QOL may lead to organic, emotional, behavioral, social, and functional alterations. The application of instruments regarding physical or mental evaluation is useful to measure possible changes in QOL after certain medical interventions [20]. The SF-36 questionnaire proved to be useful for the assessment of QoL in this study. 

In the present study, we found that QOL 2 months after the surgery is associated with 6MWT in the preoperative period. In general, patients who completed a walking course of more than 350 meters preoperatively had better QOL 2 months after surgery. We have also demonstrated that patients who walked less than 350 meters in the 6MWT preoperatively showed improvement in all domains of the SF-36 questionnaire. Nevertheless, these patients still had a QOL inferior to the patients who walked more than 350 meters in the preoperative period in four domains of the SF-36 questionnaire. 

  We could not perform a second evaluation two months after the operation in seven patients. In this study, we also observed three deaths in the perioperative period. 

The use of the 6MWT proved to be effective. It allows evaluating the patients with a walking course of more or less than 350 meters. This cutoff value used for group analysis was based on several reports found throughout the literature. 

  Bittner et al. [18], studying patients with chronic heart failure and the 6MWT, observed that patients with a walking course of less than 350 meters had a higher risk of death compared with those with a walking course of than 450 meters in the same walk test. In order to assess prognosis and mortality, other authors also used a distance of 350 meters as a cutoff point for patients with chronic obstructive pulmonary disease, chronic heart failure, and pulmonary hypertension [21,22]. 

  Opasich et al. [14] studied patients undergoing cardiac surgery. They found that the distance walked in the 6MWT and a left ventricular ejection fraction greater than 50% in patients aged 61 to 70 years was on the averaged 330 ± 98 meters for men and 255 ± 93 meters for women. Finally, in our sample, the average distance walked was 349 ± 122.8 meters. For these reasons, we should use the value of 350 meters as a pattern of analysis of the patients. 

  The use of the cutoff value of 350 meters allowed an objective analysis of both groups of patients and their associations with QOL in the postoperative period two months after surgery. 

  In the present study, we observed that the preoperative 6MWT was associated with QOL after two months of the operation in patients undergoing CABG. This association was positive in the following domains: physical functioning (P <0.01), pain (P = 0.04), and vitality (P = 0.01). We used the partial correlation to control age, sex, BMI, and the use of beta-blockers because these variables could affect the distance walked. This mathematical feature allows us to observe the association between 6MWT and QOL without taking into account the variables mentioned previously [11,19]. 

  These findings are similar in patients who underwent the 6MWT during cardiac rehabilitation after acute myocardial infarction [23]. In this study, Hamilton & Haennel [23] observed that patients undergoing cardiac rehabilitation had a positive correlation of functional capacity, pain, general health, vitality, social functioning, and mental health and the 6MWT. 

Another finding of practical interest is that the group with a walking course of less than 350 meters showed an increase in distance walked after two months of the operation. Therefore, has its functional capacity improved (233 ± 106 meters vs. 348 ± 87 meters, P <0 01). 

  Both study groups showed improvement in QoL two months after of the operation. The group with a walking distance of less than 350 meters showed an improvement in eight domains of the SF-36 questionnaire, while the group with a walking distance of more than 350 meters showed an improvement in the following domains: pain, general health, vitality, social functioning, and mental health two months after the operation. 

  Patients with a short walking course in the preoperative period benefited most from the operation when considering QOL. We also observed an improvement in functional capacity only in the group with a walking course of less than 350 meters. In the preoperative period, these patients were weaker and when they had to answer the questions regarding the physical functioning domain, such as climbing stairs, sweep the house, bathing, crouching, walk a block and even up to one kilometer in the last four weeks, many of them could not perform most of these activities without getting tired, or even could not do the activities at all. 

  In the postoperative period, the patients reported an improvement to perform these activities. The group with the walking course of more than 350 meters had a higher score than the group with a walking course of less than 350 meters (P <0.01) in the physical functioning domain, a fact that reflected in their daily activities. 

  In the preoperative period, patients were more anxious and nervous and this reflected in the assessment of QoL. Postoperatively, patients were less nervous and/or anxious and when they answered the SF-36 questionnaire, they reported an improvement in almost all domains of the questionnaire. 

  For some authors, the patients experience a gradual increase of QoL after one, three, and six months after the operation [9,10,19,24,25]. Both groups improved their physical and mental health two months after the operation. The improvement was more evident in patients who were more debilitated preoperatively, i.e., the group with a walking course of less than 350 meters. The improvement of physical and mental components found in this study and assessed through the SF-36 questionnaire is consistent with previous studies in which patients were evaluated within 12 months after the operation [10.26]. 

  Nogueira et al. [27], studying a pool of patients similar to those in our study, compared the use or not of CPB in CABG surgery. They observed no differences in patients who did or did not undergo cardiopulmonary bypass. Nevertheless, they observed a consistently, progressively, and continuously improvement of the QoL [27]. These findings are similar to the present report. However, we did not evaluate patients who underwent CABG without cardiopulmonary bypass. Furthermore, we believe these findings are similar to that found in this work using the 6MWT. 

  There are reports in the literature regarding the differences in QoL when analyzing the gender of patients. The QOL is lower in women compared with men six months after cardiac surgery [9,23]. In the present study, we observed more men in the sample. The individual analysis by gender was not performed due to the limitations of the sample. 

  Both groups showed an improvement in pain after the operation, which reflected in QOL, once the pain ends up limiting the activities of daily living, physical health, mental, and social health of the patients. When patients were asked about the pain, they generally referred to the pain of angina pectoris. However, at the time of the evaluation, the patients did not have a clinical setting of unstable angina. This is due to the format of the questionnaire. The questions were design to know whether the patient felt pain in the last four weeks, which is the period of time the symptoms appeared. In a recent study evaluating QOL, the authors observed an improvement in patients undergoing cardiac surgery after one year in the following domains: pain, functional capacity, and physical and mental health [28]. 

  In the preoperative period, the SF-36 questionnaire showed the highest score in the group with a walking course of more than 350 meters in the following domains: physical capacity (P <0.01), role-physical (P = 0.03), general health (P <0.01), vitality (P <0.01), and social functioning (P <0.01). In other words, patients with a longer walking course before the operation have better QOL in these domains in the preoperative period. Two months after the operation, the group with a walking course of more than 350 meters continued to have better QOL compared with the group with a walking course of less than 350 meters in the following domains: physical capacity (P <0.01), vitality (P<0.01), social functioning (P = 0.01), and mental health (P <0.01). Patients with a short walking course in the 6MWT presented a worse QOL in both evaluation periods in most domains of the SF-36 questionnaire. 

  The application of the SF-36 questionnaire, in spite of being adapted to the Portuguese language, presented understanding difficulties for some of the patients. However, the observer was trained to assist the patient to answer the questionnaire. The observer was instructed to interfere as little as possible. 

  Data from this study contribute to the knowledge of QoL in patients undergoing CABG surgery and its relationship with the 6MWT. Although QoL assessments are to be carried out by a subjective questionnaire, they have provided us with important information about the patient's perception of their health. 

  The patients' follow-up was performed by the same team that started physical therapy and medical treatment. The interviews on QOL were conducted by the same researcher, what contributed to improve the reliability of the results. 

   

  CONCLUSION

  CABG surgery improved the QOL in all patients. The improvement was greater in patients who walked less than 350 meters preoperatively. The preoperative 6MWT has correlation with QOL only two months after CABG surgery. 
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    ABSTRACT

    BACKGROUND: The low cardiac output syndrome in perioperative period of cardiac surgery may occur in about 10 to 15% of patients; of this total, 2% require mechanical support for adequate hemodynamic control. 

    OBJECTIVE: This study aimed to describe the mortality of patients requiring intra-aortic balloon pump (IABP) in trans-or post-cardiac surgery, identifying preoperative variables associated with a worse outcome, as well as describe the postoperative complications and survival in the medium term. Patients and Methods: retrospective cohort study including 80 consecutive cases between January/2009 and September/ 2011. The patients had on average 62.9 ± 11.3 years and 58.8% were male. In the sample, 81.3% were hypertensive, 50% had previous myocardial infarction and 38.8% heart failure NYHA III/IV. The most common surgery performed was isolated coronary artery bypass grafting (37.5%). 

    RESULTS: Hospital mortality was 53.8% (95% HF: 42.7-64.9) and the cross-clamp time >90 minutes was an independent predictor of mortality in multivariate analysis (RR 1.52 95% HF: 1.04-2.22). Regarding complications, 71.3% (95% HF: 61.2 to 81.4) of patients had at least one additional complication: the lower limb ischemia was observed in 5.0% of patients. The 1-year survival was 43.6%, observing a plateau in the survival rate after an initial sharp drop, related to hospital mortality. 

  CONCLUSION: Patients who need the IABP form a group of very high risk for morbidity and mortality. Its use, however, allows many patients to recover an evolution that was invariably fatal, having the patients discharged home a good survival in the medium term.

    Descriptors: Intra-aortic balloon pumping. Cardiac surgical procedures. Cardiac output, low.

  

   

   

  INTRODUCTION

  The results of cardiac surgical procedures continue to improve despite the increasing number of patients older and sicker. Many deaths are linked to complications related to low cardiac output during the perioperative period [1]. 

  The low cardiac output syndrome in the perioperative period of cardiac surgery is defined as the need for inotropic support for more than 30 minutes in the intensive care unit or intra-aortic balloon pump (IABP) in the postoperative period, associated with a significant increase in morbidity and mortality [2]. This syndrome after cardiac surgery can focus on about 10 to 15% of patients; this total, 2% require mechanical support for appropriate hemodynamic control. The main reasons stand out hypovolemia, cardiac tamponade, right ventricular dysfunction, left ventricular failure consequent to poor myocardial protection and / or perioperative myocardial infarction. The hospital mortality of patients with low cardiac output syndrome is high, being the most common cause left ventricular failure secondary to acute myocardial infarction [3].

  The use of mechanical support in cardiogenic shock had its beginning in models of open heart surgery, where failures occurred on withdrawal of the heart-lung bypass, in the years 1950-1960. The development of the mechanism of aortic counter-pulsation has its first records in the early years of the 1950s, however, the biggest success story occurred in 1969, with publication of Kantrowitz et al. [4] and is still commonly used connected directly to surgical treatment, because its mode of implantation is also made so that limited and hampered its routine use. From the year 1980, there was significant gain in scientific knowledge, combined with important technical industrial investment, with development of the delivery system through the femoral artery puncture with sheath and dilator [5], universalizing the use of IABP in various hospital environments , associating with it a great development of control mechanisms, which today have become almost self-adjusting [6]. 

  The IABP is currently the device most widely used circulatory support in cardiac surgery, to result in a supply / demand ratio more favorable to heart failure [7]. \ In the U.S. alone, more than 70,000 patients annually receive hemodynamic support this device. The main indication of use in cardiac surgery is the use in the treatment of perioperative low cardiac output refractory to inotropic support usual [8]. 

The growing need of the use of the IABP during cardiac surgery in recent years has been reported by many centers, this is mainly due to the fact that the patient population has changed and now includes older patients with multivessel disease and a greater degree of dysfunction ventricular. On the other hand, there is a lower threshold for the use of this device, due to improved technology and relatively low complication rate [8]. 

  This study has as main objective to describe the mortality of patients who required the use of the IABP in trans- or post-cardiac surgery at the Institute of Cardiology of Rio Grande do Sul / FUC (IC / FUC) and identify preoperative variables associated with worse outcome. Secondarily, it aims to describe the postoperative complications and survival in the medium term this patient population. 

   

  METHODS

  A retrospective cohort study including all patients who required the use of the IABP in trans or post-cardiac surgery in the IC / FUC, from January/2009 to September/2011, due to difficulty in removing the cardiopulmonary bypass or cardiogenic shock refractory to vasoactive drugs. 

  The classification of heart failure (HF) was performed according to criteria established by the New York Heart Association (NYHA). Lesions of the left main coronary artery (LCA) was considered severe if greater than 50%. The presence of renal preoperative was defined in presence of serum creatinine of more than 2 mg / dl. Acute myocardial infarction (AMI) was considered recent if it occurred in the last 30 days. Current smoking was defined as smoking one cigarette in the last month. The diagnosis of lower limb ischemia was performed with a clinical basis. The mechanical ventilation time was considered prolonged if greater than 48 hours. The ischemia time was considered prolonged if greater than or equal to 90 minutes and cardiopulmonary bypass (CPB) is greater than or equal to 120 minutes. Hospital mortality was defined as the occurrence of death during hospitalization of the patient, regardless of its duration. 

  Patients were evaluated by consulting the records and the Mortality Information System of the State Health Secretariat of Rio Grande do Sul. Patients whose follow-up was lost were censored and were included in the survival analysis up to the date of the last day of hospitalization or outpatient visit last performed. 

  Data were collected from medical records retrospectively, being entered and analyzed with SPSS 15.0. The descriptive analysis for qualitative variables was performed from the distribution of absolute and relative frequency, and for quantitative, as the mean and standard deviation. In order to statistically assess the association between two qualitative variables, we used the chi-square or Fisher exact test when indicated. To evaluate the association between mortality risk and the variables we used Poisson regression with robust adjustment for variances, a method also used in the multivariate analysis, which included all variables with P <0.05 in univariate analysis. The description of survival was performed by Kaplan-Meier method. The confidence interval of 95% was calculated when it saw fit, as shown in parentheses. The level of significance for all tests was 5%. 

  This study was registered at the Research Unit of IC / FUC under number 4104/07 was approved by the local Research Ethics, on February 20, 2008. 

   

RESULTS

During the study period, 89 patients required the use of the IABP, nine (10.1%) in the preoperative period, 39 (43.8%) in the trans-operative, due to difficulty in weaning from CPB, and 41 (46.1%) in postoperative cardiogenic shock refractory to inotropic therapy, these last two groups, as already mentioned, objective analysis of this study.

The sample was therefore 80 patients, about 3.3% of the patients in the period. The mean age was 62.9 ± 11.3 years, 40 (50%) aged greater than or equal to 65 years. The preoperative characteristics of the sample are described in Table 1. 
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  During the study period, 2.1% of all coronary artery bypass grafting (CABG) performed alone required the use of the IABP in trans or post-operative, which constitutes a major surgical procedure performed in this series of cases (37.5%.) Table 2 describes the surgeries, as well as the degree of urgency and the operative times, noting that 31.2% of the surgeries were elective and non-surgical times were prolonged ischemia and CPB in 35% and 50% of patients, respectively, and all procedures performed with CPB. 
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      The hospital mortality rate was 53.8% (95% HF: 42.7 to 64.9). In univariate analysis (Table 3), heart failure NYHA III / IV, surgery and non-CABG prolonged surgical times were associated with higher mortality a statistically significant manner. In the multivariate analysis (Table 4), only the ischemia time> 90 min was an independent predictor of mortality, with the presence of heart failure NYHA III / IV only tend to be a predictor. 
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Regarding complications (Table 5), 71.3% (95% HF: 61.2 to 81.4) of patients had at least one additional complication in the perioperative period. Complications directly attributable to the IABP, the lower limb ischemia were the most described, observed in four (5.0%) patients: of these, two required amputation of the lower limb, one of whom had associated rhabdomyolysis. 
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  Following one year of the 37 patients who were discharged from hospital, two had died due to complications of their underlying diseases. Of the 35 remaining patients, 32 (91.4%) completed follow-up of 6 months and 25 (71.4%) to one year, the others being censored (10 patients, 12.5% of the total sample). Survival at 6 months was 45%, and 1 year, 43.6%, observing a plateau in the survival curve after the initial sharp drop, related to hospital mortality. The survival curve of Kaplan-Meier method is shown in Figure 1. 
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  DISCUSSION

  The offered by IABP counterpulsation produces hemodynamic effects that benefit the cardiac significantly as a result of increased myocardial oxygen supply and consequent improvement of diastolic perfusion as well as the reduction in oxygen consumption due to reduced left ventricular afterload [9]. Because of these hemodynamic effects, is ideal application in post-cardiotomy cardiac dysfunction, especially if coronary hypoperfusion is  suspected, their inclusion should be considered as soon as possible evidence indicating myocardial dysfunction, preferably during surgery, in order to avoid the need for excessive inotropic support [10]. 

Since its introduction in clinical practice, the IABP has become the most widely used means of mechanical circulatory support [11]. International registry data describe the most common indications for its use are hemodynamic support during or after cardiac catheterization (20.6%), cardiogenic shock (18.8%), weaning from CPB (16.1%), use pre surgery in high risk patients (13.0%) and refractory unstable angina (12.3%) [12]. 

  Patients who develop low cardiac output syndrome have significantly higher prevalence of perioperative myocardial infarction and a higher operative mortality. Thus, the development of this syndrome represents revascularization or inadequate myocardial protection and can act as a marker of perioperative myocardial injury [13]. The distinction between cardiogenic shock and myocardial stunning postoperative transient, as determined in 45% of elective patients, it is important, since they are associated with different outcomes: only patients with myocardial stunning can generally have quickly suspended his inotropic support [10]. 

  If a reversible myocardial injury occurs during a cardiac surgery, myocardial function can improve the myocardial work is reduced, the main goal of physiological circulatory assist devices [14]. The myocardial stunning is defined as a post-ischemic myocardial dysfunction prolonged, but transient, of a viable myocardium that was recovered by reperfusion, despite the cardioprotection afforded by administration of cold cardioplegia during aortic clamping, this dysfunction is a well recognized sequel of cardiopulmonary prolonged bypass [15]. Several reports have shown depressed ventricular function in the early hours after CABG: the dysfunction usually resolves within 24 to 48 hours and there seems to be dependent on changes in preload, afterload or temperature [16]. 

  The overall mortality of patients requiring IABP in intraand postoperative ranges from 21% to 73%. The insertion of these periods, as well as the occurrence of cardiogenic shock, has been identified as an independent predictor of mortality [1]. These rates have remained relatively stable over the past 10 years despite improvements in surgical techniques, myocardial protection and medical technology, a fact which is mainly due to increased average age of the patients, the frequency of reoperations and surgery emergency, and the severity of [17]. Complications related to the use of the IAB are frequent, with a reported incidence of 8% to 18%, and mortality related directly to the device ranged between 0% and 2.6% [7]. 

  In one case series published in Brazil, Jucá et al. [17] studied 98 consecutive cases of insertion of the IAB post-cardiac surgery, 8% describing the complications inherent in the balloon and 40% of other complications such as pneumonia, renal failure, coagulopathy and neurological diseases, and 44% of deaths. In the present study, the perioperative complication rate was high, as a major complication directly related to the IAB lower limb ischemia, observed in 5% of patients. 

  Several previous studies have focused on identifying prognostic factors for patients treated with the IABP without agreement on preoperative determinants of survival. As a result of the variability in the indications for insertion of the IABP and differences in patient populations, there is great variability in the results reported [18]. 

  The surgery is a major determinant of survival: the largest hospital survival and long-term patients undergoing CABG receiving IAB, compared with patients undergoing other cardiac surgical procedures, was confirmed by many studies. In a large series of cases, Torchiana et al. [19] demonstrated that the performance of CABG surgery was not associated with twice the risk of mortality. It is clear that patients with ongoing ischemia and shock do better than those with no shock and ischemia: the higher mortality of patients with valvular disease and cardiogenic shock who receive an IABP is a reflection of the fact that the problem of ventricular dysfunction is not reversible or partially reversible. Patients with deep hemodynamic persist after the insertion of the IABP are likely to survive on the use of a ventricular assist device (VAD) [1]. 

  In the present study, the more significant that the surgery was the time of the procedure, and surgery with prolonged ischemia time associated with increased mortality, perhaps related to post-ischemic myocardial stunning cited above. The myocardial protection in all procedures performed in this series was performed using crystalloid cardioplegia St Thomas II, coronary infusion every 30 minutes and maintained hypothermia with saline in the form of shapeless semi-liquid ice in the pericardial cavity during myocardial ischemia. 

  The lower limb ischemia is the most common complication of the use IAB reported in 8% to 42% of cases, this variation is largely dependent on the setting of ischemia and the intensity of observation of the patient. Several studies have examined risk factors for vascular complications, especially, among them women, peripheral vascular disease and diabetes, which have been identified as independent risk factors for vascular complications. Some other studies involve long-standing use of the IABP, smoking and hypertension as risk factors [1]. 

  In a study involving 16,909 patients, 9179 underwent CABG, Ferguson et al. [12] identified the presence of peripheral vascular disease, female sex, body surface area <1.65 m 2 and age > 75 years as risk factors for major complications. In this study, this definition included increased lower limb ischemia, severe bleeding, balloon leak or death directly attributable to the insertion of the balloon or its failure. 

In this study, the occurrence of acute renal failure (ARF) was a complication not directly related to the IAB most common, occurring in 35% of patients. Brito et al. [20] analyzed factors related to the occurrence of ARF post-CABG, observed that the need for IABP was a risk factor, though not independent. 

  The identification of a subgroup of high risk for low cardiac output optimization can dictate the preoperative use of diuretics, afterload reduction and / or support with IABP [2]. Miceli et al. [21] developed a score to identify high-risk patients and predict the need for insertion of the IAB in patients undergoing CABG. Multivariate analysis identified age over 70 years, degree of ventricular dysfunction, previous cardiac surgery, emergency surgery, injury, TBI, angina CCS III / IV and myocardial infarction as independent risk factors for the need for insertion of the IABP. Similar studies also exist for aortic valve surgery [22] and isolated mitral valve [2]: these scores may help in the planning of subsequent surgery and postoperative management. 

  The definition of shock continues after cardiotomy variable but generally reflects patients who have inadequate performance after cardiac surgery, although inotropic support with IABP and [23]. Several studies indicate a correlation between hemodynamic parameters and the level of pharmacological support needed: the more inotropic drugs are required to restore hemodynamic stability, the worse the outcome [24]. The identification of the group of patients who are at increased risk of death when inserting IABP will help determine which patients may benefit from a temporary support, beyond what is offered by that device or other management strategies [18]: those patients with low cardiac output syndrome, despite the support of the IABP, the ventricular assist devices (VAD) have been used to achieve recovery of the circulatory system, with variable success, and different intentions. In some patients, this device was used as a bridge to heart transplantation, and in others as permanent replacement therapy [25]. 

  The "IABP score," described by Hausmann et al. [25], proved to be able to estimate survival at 30 days after 1 hour of implantation of the IAB, showing that the rapid recovery of the left ventricle predicts patient survival, suggesting that in individuals with high scores, implantation of a VAD should be considered. The parameters that make up this score are the needs of adrenaline, maximum urine output in diuretic therapy, mixed venous oxygen saturation and left atrial pressure. Another score for the same purpose was proposed by Saeed et al. [26], which, after six hours of implantation of the IABP has the power to predict survival at 30 days from the mean arterial pressure, epinephrine dose, central venous pressure and serum lactate concentration. 

  In general, patients at risk of low cardiac output has long history of coronary atherosclerosis with previous myocardial infarction resulting in reduced cardiac reserve, has one or more coronary revascularization and unstable, requiring emergency surgery. The incomplete revascularization and perioperative AMIs are common, in fact, previous studies showed that over two thirds of patients who die after the post-cardiotomy support and are subjected to autopsy had evidence of extensive AMI, this information is important because it allows the identification of patients at high perioperative risk, and may be used to select a device intraoperatively [27]. 

  The AMI, trans- and postoperative period, occurs in 5% to 15% of CABG. Analysis of autopsies indicate that the majority of grafts were patent, so that the pathophysiological mechanism of perioperative AMI appears to be related to the disproportion between supply and myocardial oxygen consumption, and not with occlusion of saphenous grafts, and supports the idea there may be benefit of prophylactic IAB in CABG [9]. 

  Small randomized trials, such as those conducted by Christenson et al. [28-32] and cohort studies have associated the inclusion of pre-operative IABP with better outcomes in high-risk patients undergoing CABG. The definition of "high risk" varies between these studies and include older age, low ejection fraction or symptomatic congestive heart failure, injury to the ECA, the second CABG surgery or urgent / emergency [11]. In recent Cochrane meta-analysis [33] observed that the evidence suggests that preoperative IABP may have beneficial effect on mortality and morbidity in specific high-risk groups undergoing CABG, however, there are many problems with the quality , reliability and validity of the tests. The available evidence is not robust enough to extend the use of the IABP for elective high-risk patients: define more precisely which groups of patients who may benefit will be the challenge for the future. 

Despite over 30 years of clinical use and the large scientific literature on IABP, several critical issues still need to be answered, such as the proper use and great device, its use preoperatively in high risk patients and the role of the IABP for support intra-and postoperatively on the use of VAD [1]. Patients who need the IABP form a group of very high risk for morbidity and mortality. Its use, however, allows recovering many patients from a development which would be invariably fatal. 

  Patients who require cardiac surgery IABP may have worse outcomes than patients who receive such preoperative circulatory support: in both groups, however, after an early peak in mortality, the midterm results are characterized by a plateau survival rates [11]. Although the early mortality rate in patients who need the IABP is high, the long-term prognosis is relatively good for those who survive the immediate postoperative period [18]: patients discharged from hospital seem to have good survival, determined by the underlying disease and comorbidities [1]. The higher mortality rate after hospital discharge occurs during the first year, especially in the first three months after the operation [18.34-36], as also observed in this series. 

  Patients who need the IABP form a group of very high risk for morbidity and mortality: in the present study, hospital mortality was 53.8% and the rate of postoperative complications of 71.3%, numbers that corroborate this claim. Using this device, however, allows many patients to recover a development which would invariably fatal, and the patient was discharged a good medium term survival.
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  ABSTRACT

  BACKGROUND: The increased longevity elevated the frequency of elderly requiring surgery, among them the correction of aortic stenosis. 

  OBJECTIVES: To evaluate medium-term mortality, need for reoperation for valve replacement and valve complications [systemic thromboembolism (STE) and prosthetic endocarditis (PE)] in patients over 75 years old who had undergone surgery for aortic stenosis. 

  METHODS: Retrospective study of 230 patients from 2002 to 2007. Mean age was 83.4 years and 53% were male. The prevalence of hypertension was 73.2%, atrial fibrillation 17.9% and previous cardiac surgery 14.4%. Another cardiac procedure was associated in 39.1% of the cases. 

  RESULTS: In a mean follow-up of 4.51 years the overall survival of the population studied was 57.4%. Death in the immediate postoperative period occurred in 13.9% (9.4% in the isolated aortic stenosis surgery group vs. 20.9% when another procedure was associated). Deaths in the medium term occurred in 28.7% of the patients (25.0% vs. 34.4%), with 34 of these because of cardiovascular causes. There were 6 cases of PE, 8 cases of STE and 6 reoperations. The predictors of mortality were ischemia time >90 min (OR 1.99 95% CI 1.06-3.74), ejection fraction <60% (OR 1.76 95% CI 1.10-2.81) and prior stroke (OR 2.43 95% CI 1.18-5.30). 

  CONCLUSION: Although the immediate surgical risk of the elderly is high, survival rates for surgical treatment of patients over 75 years old are acceptable and allow this intervention. The prognosis is worse especially because of the association with coronary artery disease. 

  Descriptors: Aortic valve stenosis. Mortality. Morbidity. Aged. 



   

   

INTRODUCTION

  The prevalence of cardiovascular disease is considerably higher in elderly patients, affecting approximately 40% of the elderly and constituting the main cause of death. Because aortic stenosis (AS) is a prevalent condition among older people, affecting about 5% of octogenarians [1,2] and causing very poor prognosis, increased life expectancy of the population has led to increased need for surgical interventions on the aortic valve [3]. 

  In Brazil, the elderly account for 10.8% of the population and approximately 26.7% of these have 75 years or more [4]. At the meeting of this progressive increase in the elderly population, the medical literature has demonstrated the growing number of patients older than 75 years operated in major heart surgery centers, emphasizing the valve replacement. 

  The natural evolution of patients with AS is associated with a long latency period, during which the severity of stenosis is only mild to moderate and survival is similar to that of the general population in that age group. However, since the symptoms are present survival decreases dramatically [5,6]. 

  Recent studies have shown that although the postoperative morbidity is higher in patients over 80 years, the late postoperative mortality is similar to younger patients, with 2-year survival comparable to that of the general population, matched for age and gender [7-9]. 

  In a previous paper we reported a hospital mortality of elderly patients with varying degrees of risk, in the period prior to the introduction of percutaneous methods. To contribute to better evaluation of surgical outcomes, it is appropriate to report the evolution of these patients [10]. 

  The objective of this study is to evaluate the medium-term mortality, and reoperation for valve replacement and the occurrence of valvular complications [systemic thromboembolism (ST) and infective endocarditis (IE) prosthesis] in patients aged 75 years undergoing surgery by AS alone or combined with other injuries.

    

  METHODS

  Retrospective study of consecutive case series. A total of 1873 valve procedures performed from January 2002 to December 2007, 230 (12.3%) were in people over 75 years undergoing cardiac surgery by AS, in a reference hospital in cardiology. 

  Data were collected directly from patients' records, entered and analyzed with SPSS 18.0. 

  Follow-up was conducted through telephone contact and consultation with medical records, and checked one last time in the first quarter of 2011. Failing these, he was made consulting the Register of Deaths of the Health Secretariat of Rio Grande do Sul, which revealed the existence of deaths among patients not contacted, as well as their causes. 

  The study included the following preoperative variables: age, sex, obesity, hypertension (HBP), renal dysfunction, atrial fibrillation, previous cardiac surgery, ejection fraction (EF) of the left ventricle less than 60.0% severe lesion of the mitral valve associated cerebrovascular accident (CVA) prior, current smoking, and functional class by New York Heart Association (NYHA) III / IV. The intraoperative variables were evaluated: cardiopulmonary bypass time, ischemia time, surgery (conservative surgery / valve replacement) and associated surgery. The term conservative surgery refers to the performance of surgical valvuloplasty with debridement of calcium. 

  In the preoperative clinical characteristics, the definition of obesity was performed by calculating the body mass index (BMI), being considered obese individuals with BMI ≥ 30.0 kg / m2. Patients who had a history of hypertension and were in regular use of medication (s) antihypertensive (s) were considered as having hypertension. Renal dysfunction pre-or post-operative was defined as serum creatinine greater than 2.0 mg / dl. The preoperative atrial fibrillation was defined by the presence of atrial fibrillation on resting electrocardiogram preoperatively. The classification of heart failure (HF) followed the criteria established by the NYHA. Previous stroke was defined as the presence of previous history of stroke, neurological disorders associated with localized. The low cardiac output was considered hemodynamic instability requiring vasoactive drugs, with or without the use of intra-aortic balloon. 

Hospital mortality was defined as any death occurring during hospitalization of the patient, regardless of its duration. Since mortality after hospital discharge only took into account the deaths occurred after hospital discharge (including early deaths - the time of hospital discharge until one year mean follow-up and deaths in the medium term - from one year mean follow-up after hospital discharge), and overall mortality the sum of the previous two. Cardiovascular deaths were analyzed only for the cases of mortality after hospital discharge and the occurrence of valvular complications. 

  Considering the methodology of this retrospective study, it would be natural to expect some loss of data and patients who could not be found. These losses totaled 15.65% of the patients initially enrolled, resulting from the abandonment of outpatient care and / or change of address and telephone number. 

  The descriptive analysis for categorical variables was performed by the distribution of absolute and relative frequency, and for quantitative as mean, standard deviation and median, as indicated. The description of the actuarial survival was performed by Kaplan-Meier method. The predictors of mortality were analyzed by Cox regression and those that were significant in univariate analysis or had clinical relevance were subsequently adjusted in the multivariate Cox confidence interval of 95% was calculated when deemed appropriate, should be provided between parentheses. The level of significance for all tests was 5%. 

  This study has no external source of financing; its financial support consists only of scientific initiation scholarship from CNPq and FAPERGS. 

  This study was approved by the Ethics Committee of the institution where it was performed (UP 4580/10).  

   

  RESULTS

  The patients' ages ranged from 75 to 94 years, mean (± SD) 79.5 ± 3.7 years, whereas 122 (53%) were male and 189 (82.17%) already had some degree of IC, with 44.8% (n = 103) belonging to class III or IV by the NYHA classification of HF. The clinical characteristics of the sample are shown in Table 1.
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Regarding the surgical procedure, 29 (12.6%) patients underwent breast-conserving surgery and 201 (87.4%), valve replacement with prosthesis being used in all these cases biological prosthetic implants. In 90 (39.1%) patients, surgery was associated with AS for other surgical procedures, and in 30.9% (71 cases) associated with coronary artery bypass grafting (CABG) and 3.47% (eight cases) mitral valve replacement. The mean cardiopulmonary bypass time was 84.1 ± 30.1 minutes and myocardial ischemia, 62.8 ± 22.1 minutes. 

  At median follow-up of 4.51 years (0 - 9.55 years), overall survival of the study population (n = 230) was 57.4%, with mean annual mortality of 9.44%. Of the 98 (42.6%) recorded deaths, 48 (34.3%) occurred in the group undergoing surgery for isolated AS and 50 (55.6%) in group associated with another cardiac procedure (OR 1.686 95% 0.827 - 3.436, P = 0.150). In the subgroup of patients who underwent CABG, overall mortality was 54.9% (n = 39). Figure 1 shows the survival curve adjusted for the variables found to be predictors of mortality in multivariate Cox regression and Figure 2 shows the actuarial survival curves of Kaplan-Meier method with the number of patients at risk each year of follow-up. 
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  Of the total of patients, 13.9% (32 cases) died during the postoperative hospital stay, and this rate of 9.3% (n = 13) in patients undergoing isolated aortic valve surgery and 21.1% (n = 19) when another procedure was associated, a difference that was statistically significant (OR 2.23 95% CI 1.16 to 4.29, P = 0.023). Risk factors for hospital mortality were low cardiac output (OR 10.1 95% CI 5.02 to 20.3, P <0.001), use of intra-aortic balloon (OR 6.6 95% CI 3.83 - 11.4, P <0.001), sepsis (OR 6.77 95% CI 1.66 to 9.48, P <0.001) and postoperative renal dysfunction (OR 6.21 95% CI 3.47 to 11, 1, P <0.001). The other factors analyzed were not significant in multivariate analysis. 

  Mortality after discharge was 28.7% (n = 66), with 35 deaths (25%) in the AS surgery group alone and 31 (34.4%) among patients with other associated cardiac procedure (OR 1.970 95% CI 0.831 to 4.672, P = 0.124). Of these deaths, 34 (51.51%) were due to cardiovascular causes, with 13 of them in AS surgery group alone and 21 in the group associated with another procedure (OR 3.146 95% CI 1.237 to 8.002, P = 0.016). Figure 3 shows the curve of multivariate Cox regression of cardiovascular mortality after adjusted hospital discharge.
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  We found six (2.6%) cases of IE, 2 (1.4%) patients in the AS surgery group alone and four (4.4%) in combination with another cardiac surgery, eight (3.5%) cases of systemic thromboembolism, four cases per group (2.9% vs. 4.4%). In addition, six (2.6%) patients required reoperation for valve replacement, five (3.6%) in AS surgery group alone and only one (1.1%) in group associated with other cardiac surgery. Figure 4 shows the curve of multivariate Cox regression survival free of adjusted valvular complications. 
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  Among the 66 deaths after hospital discharge, the main causes were septic shock (8, 12.12%) and 5 (7.57%) of them triggered by cardiovascular causes, heart failure decompensation (8, 12.12%), cancer (8, 12.12%), stroke (7, 10.60%) and acute coronary syndrome (5, 5.57%). 

  The predictors of mortality in Cox multivariate analysis were: ischemic time exceeding 90 min (OR 1.99 95% CI 1.06 to 3.74), left ventricular ejection fraction of less than 60% (OR 1.76 95% CI 1.10 to 2.81) and previous stroke (OR 2.43 95% CI 1.18 to 5.30). Since the predictors of mortality after hospital discharge were: left ventricular ejection fraction of less than 60% (OR 1.93 95% CI 1.11 to 3.34) and previous stroke. For the occurrence of valvular complications, associated serious mitral lesion was the only associated significant predictor (OR 3.768 95% CI 1.268 to 11.194). 

   

  DISCUSSION

  Whereas the data on in-hospital mortality of patients over 75 years undergoing surgery for AS have been discussed in detail in a previous article published by our group in 2010, this study we will address the discussion of data on mortality and surgical complications correction of EA in the medium term [10]. We note only that, currently, the hospital mortality of isolated aortic valve replacement in elderly people varies between 2 and 10% range that covers the 9.4% rate found in our study [11-13]. 

  Thus, this paper describes the survival rates after hospital discharge up to 4.51 years mean follow up of a consecutive series of 230 patients aged over 75 years undergoing surgery for EA alone or associated with other cardiac surgery , from January 2002 to December 2007, observing the overall mortality rate of 42.6%, with median survival of 57.4% in 4.51 years mean follow-up and a mean annual mortality of 9.44% , similar to that found in the general population in this age group (8.21% deaths / year), according to data from DATASUS [4]. 

  Once the AS is a prevalent condition among older people, increasing the life expectancy of the population has led to increased need for surgical intervention on the aortic valve in this age group, still considered the gold standard for the management of symptomatic patients. 

  It is known that the severity of the obstruction of the ventricular output gradually increases in 10-15 years, there is, thus, a long latency period during which the severity of the stenosis is only mild to moderate and survival is similar to the population generally in the same age [6]. 

  However, since symptoms, even mild, is present, survival decreases dramatically, with an interval between the onset of symptoms and death of approximately 2 years in patients with heart failure, those with syncope 3 years and 5 years in those with angina [ 6]. 

  The possibility of clinical treatment, a review article published in 2010 makes an interesting comparison between the risks of surgery and the dangers of clinical observation in asymptomatic patients with AS. The authors suggest that in patients with severe stenosis and very high risk factors, is increasingly accepted strategy not to delay surgical treatment, usually because the myocardial damage could be irreversible, symptoms may develop rapidly without the correct perception and the patient's risk of sudden death would increase sharply. They concluded by saying that the conduct must be individualized in these patients: in one extreme, for low-risk patients, the management is conservative, expectant, on the other extreme, for high-risk patients, the procedure is surgical, with aortic valve replacement [14]. 

  In symptomatic patients, the results are even stronger. A cohort study with a population above 80 years compared patients referred for aortic valve replacement and who agreed with the proposed treatment (group A), patients who require aortic valve replacement that did not agree to undergo surgery (group B) and patients who were unable to undergo surgical treatment and were managed conservatively (group C). The results showed that in group A, the 15 operated patients were alive after 3.6 ± 1.4 years of follow-up, while groups B and C had a mortality of 74% (24) and 76% (62) during follow-up, respectively. Among patients able to perform the surgery, with similar operative risks (Groups A and B), refusal to undergo surgery has increased by more than 12 times the mortality risk (OR 12.61, P = 0.001) [15]. 

Analyzing the results of surgery relating to the elderly, the work of Bakaeen et al. [7], developed in patients above 80 years undergoing aortic valve replacement, demonstrates that this group has a higher postoperative morbidity when compared to patients under the age of 80 years (21.1% vs. 15.5 %, P <0.03), however, the late postoperative mortality is similar in both groups (5.2% vs. 3.3%, P = 0.19). Likewise, Mihaljevic et al. [8] showed that, two years after aortic valve replacement, elderly patients have survival similar to that of the general population, matched for age, race and gender (85% survival at 2 years and 65% at 5 years for group of patients over 80 years). 

When comparing our results with one of the greatest records ever published by AS, the registry of New York, published in 2009 by Hannan et al. [9], which gathered 6,369 patients, we realize that our median survival of 30 months of 78.80% in patients undergoing valve replacement alone was slightly lower than that found in this study in patients above 75 years (86.2 %), a rate equivalent to other published studies [16-19]. 

  The data from the national literature, to analyze the long term evolution (up to 12 years of follow-up) of 287 patients undergoing isolated aortic valve replacement for bovine pericardial bioprosthesis in the period 1992 to 2003, Braile et al. [20] obtained an overall survival of 94.7 ± 1.7% in patients younger than 70 years (n = 252) and 58.1 ± 17.2% in patients older than 70 years (n = 35) ( RC 0.20, 95% CI 0.01 to 0.29, P = 0.0005). 

In our series, up to 9.55 years of follow-up, we observed 66 (28.7%) deaths occurred after hospital discharge, which indicates that the procedure can be performed with reasonable mortality. The association of other surgical procedure resulted in an increase in the mortality rate to 34.4%, difference, although clinically relevant when compared to the group that underwent isolated aortic valve replacement (25.0%) was not statistically significant (P = 0.124). 

  Among the surgical procedures associated with aortic valve surgery, the one which was present in most cases was the CABG, with 61 cases (26.51% of procedures), of which 12 (19.67%) died in-hospital and 21 (34.4%) after hospital discharge. A significant influence on the increased mortality related to aortic valve replacement when it is associated with CABG had already been reported by Oliveira et al. [21], which demonstrated that the presence of critical coronary artery disease in at least two arteries, significantly influences mortality rates. 

  We emphasize that cardiovascular causes accounted for 51.51% (n = 34) of 66 deaths occurred after hospital discharge, with 38.23% of those in the AS surgery group alone and 61.76% in the group associated with another cardiac procedure (OR 3.146 95% CI 1.237 to 8.002, P = 0.016). Thus, we can observe that, although the association with another cardiac procedure has not significantly increased rates of late mortality, increased, but, significantly, the rate of deaths from cardiovascular causes, the most reliable indicator of its impact. This increase probably denotes a more severe cases, as well as the frequent association between AS and coronary artery disease [10]. 

  In our series, the prognosis of surgery for AS was much aggravated by the presence of surgical factors (ischemia times greater than 90 min), and clinical trials of patients (EF less than 60% and a history of prior stroke), but mainly by association with coronary artery disease that required CABG. 

  Despite the significant increase in survival of patients with AS with surgical indication found in our study, it is estimated that one third of cases of severe symptoms associated with degenerative is not operated at high surgical risk [22]. Aiming precisely or very elderly patients with high surgical risk, there has been the alternative of percutaneous aortic bioprosthesis method feasible, safe and highly effective in this subgroup of patients [23-27]. 

  Although not serve as a comparison because it is a sample of cases selected by the severity and difficult decision for surgery was preferred state in which the percutaneous implantation, it is worth mentioning that in our institution over the past two years, 20 patients with high surgical risk aged between 62 and 99 years and high EuroSCORE (8-92%) underwent percutaneous aortic valve implantation. Throughout the following, we verified the occurrence of a perioperative death, sudden death and death from noncardiac causes, totaling 15% of the sample. The remaining patients showed improvement in functional class, significant immediate decrease in the gradients between the left ventricle and the aorta and increase in valve area [28]. 

  Limitations

  This report is retrospective and describes a series of cases operated in a single referral center for cardiovascular surgery, and its results can not be extrapolated to other centers. However, it should be noted that there was no pre-selection of patients, surgery was indicated when the clinical situation and in accordance with the attending physician. In addition, we search for patients in the Death Records Services, which helped to significantly reduce our losses, increasing, however, our rates of MACE. The experience reported here refers to a period prior to the availability of percutaneous implantation of aortic prostheses in our midst. Therefore, some high-risk surgical patients underwent surgery as the only treatment option at the moment, may have contributed to an increase in mortality observed. 

   

  CONCLUSIONS

  Although the immediate surgical risk of elderly is high, the high mortality rates for the non-symptomatic treatment of severe AS and acceptable survival rates for the surgical treatment in patients over 75 years, similar to the general population in this age group, consent to that intervention. The medium-term prognosis is worsened by the presence of comorbidities and surgical and clinical factors such as low left ventricular EF, longer duration of surgery and prior stroke, but above all, by association with coronary artery disease. These data should be taken into account in deciding the indications for intervention in elderly patients with AS. 

   

  REFERENCES

  1. 	U.S. Department of Commerce. Bureau of the census. Statistical Abstract of the United States: 1991. 111th ed. Washington: U.S. Department of Commerce; 991. 

  2. Nkomo VT, Gardin JM, Skelton TN, Gottidiener JS, Scott CG, Enriquez-Sarano M. Burden of valvular heart diseases: a population-based study. Lancet. 2006;368(9540):1005-11. 

  3. Di Eusanio M, Fortuna D, De Palma R, Dell'Amore A, Lamarra M, Contini GA, et al. Aortic valve replacement: results and predictors of mortality from a contemporary series of 2256 patients. J Thorac Cardiovasc Surg. 2011; 141(4):940-7. 

  4. Instituto Brasileiro de Geografia e Estatística IBGE [Internet]. Censo demográfico. Perfil dos idosos responsáveis pelos domicílios no Brasil. Disponível em: http://www.ibge.gov.br/ home/estatistica/populacao/ Acesso em: 4/11/2010 

  5. Frank S, Johnson A, Ross J Jr. Natural history of valvular aortic stenosis. Br Heart J. 1973;35(1):41-6. 

  6. Braunwald E, Zipes DP, Libby P. Braunwald's heart disease: a textbook of cardiovascular medicine. 9ª ed. São Paulo:Roca;2003. 

  7. Bakaeen FG, Chu D, Huh J, Carabello BA. Is an age of 80 years or greater an important predictor of short-term outcomes of isolated aortic valve replacement in veterans? Ann Thorac Surg. 2010;90(3):769-74. 

  8. Mihaljevic T, Nowicki ER, Rajeswaran J, Blackstone EH, Lagazzi L, Thomas J, et al. Survival after valve replacement for aortic stenosis: implications for decision making. J Thorac Cardiovasc Surg. 2008;135(6):1270-8. 

  9. Hannan EL, Samadashvili Z, Lahey SJ, Smith CR, Culliford AT, Higgins RS, et al. Aortic valve replacement for patients with severe aortic stenosis: risk factors and their impact on 30-month mortality. Ann Thorac Surg. 2009;87(6):1741-9. 

  10. Valle FH, Costa AR, Pereira EMC, Santos EZ, Pivatto FJ, Bender LP, et al. Morbimortalidade em pacientes acima de 75 anos submetidos à cirurgia por estenose valvar aórtica. Arq Bras Cardiol. 2010;94(6):720-5. 

  11. Akins CW, Daggett WM, Vlahakes GJ, Hilgenberg AD, Torchiana DF, Madsen JC, et al. Cardiac operations in patients 80 years old and older. Ann Thorac Surg. 1997;64(3):606-14. 

  12. Filsoufi F, Rahmanian PB, Castillo JG, Chikwe J, Silvay G, Adams DH. Excellent early and late outcomes of aortic valve replacement in people aged 80 and older. J Am Geriatr Soc. 2008;56(2):255-61. 

  13. Melby SJ, Zierer A, Kaiser SP, Guthrie TJ, Keune JD, Schuessler RB, et al. Aortic valve replacement in octogenarians: risk factors for early and late mortality. Ann Thorac Surg. 2007;83(5):1651-6. 

  14. Katz M, Tarasoutchi F, Grinberg M. Estenose aórtica grave em pacientes assintomáticos: o dilema do tratamento clínico versus cirúrgico. Arq Bras Cardiol. 2010;95(4):541-6. 

  15. Kojodjojo P, Gohil N, Barker D, Youssefi P, Salukhe TV, Choong A, et al. Outcomes of elderly patients aged 80 and over with symptomatic, severe aortic stenosis: impact of patient's choice of refusing aortic valve replacement on survival. QJM. 2008;101(7):567-73. 

  16. Chiappini B, Camurri N, Loforte A, Di Marco L, Di Bartolomeo R, Marinelli G. Outcome after aortic valve replacement in octogenarians. Ann Thorac Surg. 2004;78(1):85-9. 

  17. Elayda MA, Hall RJ, Reul RM, Alonzo DM, Gillette N, Reul GJ Jr, et al. Aortic valve replacement in patients 80 years and older. Operative risks and long-term results. Circulation. 1993;88(5 Pt 2):II11-6. 

  18. Straumann E, Kiowski W, Langer I, Grädel E, Stulz P, Burckhardt D, et al. Aortic valve replacement in elderly patients with aortic stenosis. Br Heart J. 1994;71(5)449-53. 

  19. Tseng EE, Lee CA, Cameron DE, Stuart RS, Greene PS, Sussman MS, et al. Aortic valve replacement in the elderly. Risk factors and long-term results. Ann Surg. 1997;225(6):793-802. 

  20. Braile DM, Leal JC, Godoy MF, Braile MCV, Paula Neto A. Substituição valvar aórtica por bioprótese de pericárdio bovino: 12 anos de experiência. Rev Bras Cir Cardiovasc. 2003;18(3):217-20. 

  21. Oliveira Júnior JL, Fiorelli AI, Santos RH, Pomerantzeff PA, Dallan LA, Stolf NA. Does the coronary disease increase the hospital mortality in patients with aortic stenosis undergoing valve replacement? Rev Bras Cir Cardiovasc. 2009;24(4):453-62. 

  22. Iung B, Baron G, Butchart EG, Delahaye F, Gohlke-Bärwolf C, Levang OW, et al. A prospective survey of patients with valvular heart disease in Europe: The Euro Heart Survey on Valvular Heart Disease. Eur Heart J. 2003;24(13):1231-43. 

  23. Cribier A, Eltchaninoff H, Bash A, Borenstein N, Tron C, Bauer F, et al. Percutaneous transcatheter implantation of an aortic valve prosthesis for calcific aortic stenosis: first human case description. Circulation. 2002;106(24):3006-8. 

  24. Piazza N, Lange R, Bleiziffer S, Grube E, Gerckens U, Windecker S, et al. Predictors of 30-day mortality after transcatheter aortic valve implantation: results from the expanded evaluation registry with the 3rd generation CoreValve revalving system. Am J Cardiol. 2009;104(6):47D-8D. 

  25. Gaia DF, Palma JH, Ferreira CBND, Souza JAM, Gimenes MV, Macedo MT, et al. Implante transcateter de valva aórtica: resultados atuais do desenvolvimento e implante de um nova prótese brasileira. Rev Bras Cir Cardiovasc. 2011;26(3):338-47.

  26. Gaia DF, Palma JH, Ferreira CBND, Souza JAM, Agreli G, Guilhen JCS, et al. Implante transapical de valva aórtica: resultados de uma nova prótese brasileira. Rev Bras Cir Cardiovasc. 2010;25(3):293-302. 

  27. Gaia DF, Palma JH, Souza JAM, Guilhen JCS, Telis A, Fischer CH, et al. Implante transapical de endoprótese valvada balãoexpansível em posição aórtica sem circulação extracorpórea. Rev Bras Cir Cardiovasc. 2009;24(2):233-8. 

  28. Bernardi GLM, Sarmento Leite R, Prates PRL, Quadros AS, Salgado Filho PA, Giusti I, et al. Implante valvular aórtico percutâneo (IVAP): dois anos da experiência inicial. Análise de seguimento de curto, médio e longo prazo. Rev Bras Cardiol Invas. 2011;19(2):40. 

   

   

  Article received on February 28th, 2012. Article approved on May 7th, 2012 

   

   

  Study conducted at the Institute of Cardiology of Rio Grande do Sul/University Foundation of Cardiology, Porto Alegre, Brazil.

   

   

  
    [image: Abbreviations acronyms & symbols]

  





  ORIGINAL ARTICLE

    
    Simioni C, Araújo Júnior E, Martins WP, Rolo LC, da Rocha LA, Nardozza LMM, et al. Fetal cardiac output and ejection fraction by spatio-temporal image correlation (STIC): comparison between male and female fetuses. Rev Bras Cir Cardiovasc. 2012;27(2):275-82

  

  
    Fetal cardiac output and ejection fraction by spatio-temporal image correlation (STIC): comparison between male and female fetuses 

  

   

   

  Christiane SimioniI; Edward Araujo JúniorII; Wellington P. MartinsIII; Liliam Cristine RoloIV; Luciane Alves da RochaV; Luciano Marcondes Machado NardozzaVI; Antonio Fernandes MoronVII

  IMD, Master of Science, Department of Obstetrics, Federal University of São Paulo, São Paulo, Brazil

  IIPhD, Associate Professor, Department of Obstetrics, Federal University of São Paulo, Sao Paulo, Brazil

  IIIPhD, Attending Physician, Department of Gynecology and Obstetrics, School of Medicine of Ribeirão Preto, University of São Paulo, Ribeirão Preto, Brazil

  IVPhD, Master of Science, Department of Obstetrics, Federal University of São Paulo, São Paulo, Brazil

  VMD, Postgraduate student, Department of Obstetrics, Federal University of São Paulo, São Paulo, Brazil

  VIPhD, Associate Professor, Department of Obstetrics, Federal University of São Paulo, São Paulo, Brazil

  VIIPhD, Professor, Department of Obstetrics, Federal University of São Paulo, São Paulo, Brazil

   

  Corrrespondence address: Edward Araujo Júnior. Rua Carlos Weber, 956 – apto. 113 – Visage Alto da Lapa – São Paulo, SP, Brazil – Zip code 05303-000 E-mail: araujojred@terra.com.br

   

  
    ABSTRACT

    OBJECTIVE: To compare the cardiac output (CO) and ejection fraction (EF) of the heart of male and female fetuses obtained by 3D-ultrasonography using spatio-temporal image correlation (STIC). 

    METHODS: We conducted a cross-sectional study with 216 normal fetuses, between 20 and 34 weeks of gestation, 108 male and 108 female. Ventricular volumes at the end of systole and diastole were obtained by STIC, and the volumetric assessments performed by the virtual organ computer-aided analysis (VOCAL) rotated 30º. To calculate the DC used the formula: DC = stroke volume / fetal heart rate, while for the FE used the formula: EF = stroke volume / end-diastolic volume. The DC (combined male and female) and EF (male and female) were compared using the unpaired t test and ANCOVA. Scatter plots were created with the percentiles 5, 50 and 95. 

    RESULTS: The average of DC combined, DC left, DC right, FE right and FE left, male and female were 240.07 mL/min, 122.67 mL/min, 123.40 mL/min, 72.84%, 67.22%, 270.56 mL/min, 139.22 mL/min, 131.34 mL/min, 70.73% and 64.76% respectively, without statistical difference (P> 0.05). 

    CONCLUSIONS: The fetal CO and EF obtained by 3D-ultrasonography (STIC) showed no significant difference in relation to gender. 

    Descriptors: Fetal heart. Cardiac output. Cardiac volume. Echocardiography, three-dimensional. Heart rate. 

  

   

   

  INTRODUCTION

  Congenital heart disease (CHD) accounts for significant portion of the rate of perinatal morbidity and mortality by both anatomical and functional cardiac defects. The DCC is the most common major malformations at birth [1,2], with a prevalence of 0.6 to 5% of live births [3]. Despite great efforts and technological advancement of two-dimensional echocardiography in the past two decades, the accuracy in detecting congenital heart disease in pre-natal is between 31% to 96% [4,5]. 

  Despite the two-dimensional ultrasound (2D U.S.) is used for the study of cardiac anatomy with good accuracy for the analysis of fetal cardiac function by means of this diagnostic modality is still limited [6]. The analysis of the stroke volume (SV) and ejection fraction (EF) uses the formula Teichholz, which can be applied to wells of any size, assuming the ventricle has an elliptical shape, or using only a constant (X x Y x Z x 0.52) [7]. The Simpson's method is also employed for this purpose, but even more complex by dividing the ventricle in multi-cylinder, calculating the EP to each medium and maintaining the total of the fractions isolated [8]. 

  The three-dimensional ultrasonography (3D U.S.) allows a more accurate volumetric evaluation that 2D ultrasound, especially for objects of irregular shapes, it allows the design of its outer surface [9], which may be of potential use for evaluation of fetal cardiac function. The Spatio-Temporal Image Correlation (STIC) is a software that allows a volumetric acquisition of the fetal heart with its vascular connections, and the images can be evaluated both on the multiplanar mode and surface (rendered). The images may be evaluated both a static and moving (4D) by means of a Cineloop sequence that simulates a complete cardiac cycle. The advantages of STIC to evaluate fetal heart are less dependent on operator's experience in obtaining diagnostic plans, shorter examination carried out with analysis of volumes in the absence of the patient, ability to assess structures by rendering mode to study their morphology and function [10-12]. With respect to cardiac evaluation at STIC, first study was performed by Messing et al. [13], who evaluated the volume of the ventricular chambers in both systole and diastole in 100 fetuses using methods Virtual Organ Computer-aided Analysis (VOCAL) associated with the inversion mode. Later, other authors also evaluated fetal cardiac function and Molina et al. [14] who used the STIC associated only with VOCAL, Uittenbogaard et al. [15] who used the STIC and 3D slice method and, more recently, Simioni et al. [16] and Hamill et al. [17], using only the VOCAL associated with STIC. However, no studies comparing cardiac function by means of 3D U.S. with STIC in relation to gender. It is known that in adults, by means of 3D echocardiography, women have a higher volume / ventricular mass than men of similar age [18]. 

  The objective of this study was to compare cardiac output (CO) and EF heart male and female fetuses by 3D ultrasound using STIC and VOCAL software in order to try to determine if cardiac function is already dependent on gender antenatal period. 

   

  METHODS

  We conducted a cross-sectional study, from May 2009 to July 2011, with healthy pregnant women between 20-34 weeks and 6 days. This study was approved by the Ethics Committee in Research of the Federal University of Sao Paulo (UNIFESP) No 0234/09, and the patients who consented to participate voluntarily signed a consent form. 

  Inclusion criteria were: 1) singleton pregnancy with live fetus, 2) gestational age determined by last menstrual period and confirmed by first trimester ultrasound, using as parameter the crown-rump length (CRL), with a difference less than 5 days. 

  Exclusion criteria were: 1) the fetal position with the dorsal anterior (between 11 and 1h), 2) excessive fetal movements, 3) severe attenuation of the sound beam (obesity, abdominal scars), 4) fetal malformation detected on ultrasound, 5) estimated fetal weight below the 10th percentile or above the 90th percentile, according to Hadlock et al. [19], 6) amniotic fluid index below the 5th percentile or above the 95th percentile, according to Moore & Cayle [20], 7) maternal chronic diseases that could interfere with fetal growth (chronic hypertension, diabetes mellitus and collagen) ; 8) cases in which it was not possible to identify the fetal external genitalia. 

  All patients were selected randomly, and these are coming from the Division of Prenatal Physiology, Department of Obstetrics, UNIFESP, or Basic Health Units of the metropolitan region of São Paulo (Brazil). Patients were evaluated only once, no data were obtained postnatally. 

  The following variables were evaluated pregnant women included: age, number of previous pregnancies and deliveries, gestational age, fetal weight, fetal heart rate (FHR), fetal gender, DC right ventricular and left ventricular EF and combined right and left. Age, number of previous pregnancies and deliveries of the pregnant women were obtained by questionnaires. The other variables were evaluated by ultrasonography. 

  The tests were conducted at Centro Paulista de Medicina Fetal (CPMF) and the Division of Three-Dimensional Ultrasound, Department of Obstetrics, UNIFESP, which were accomplished by only two investigators (CS and LLC), both with three years experience in 3D ultrasound in Obstetrics. All examinations were performed on branded handsets Voluson 730 Expert (General Electric Healthcare, Zipf, Austria) using a multifrequency convex volumetric transducer (RAB 4-8L). Initially, the observer, by means of 2D U.S., carried out the measurements of biparietal diameter, abdominal circumference and femur length to determine the estimated fetal weight [21]. The determination of the genus fetal was performed using the 2D U.S. [22]. The fetal heart rate (FHR) was determined by pulsed Doppler ultrasonography of the mitral valve. For the acquisition of the fetal heart volume, initially there was a two-dimensional evaluation in order to obtain an axial level of the four heart chambers. Then, with the fetus asking the home and pregnant breath for a few seconds, there was a 3D scan. Therefore, if the key-activated STIC, so that the region of interest (ROI) encompassing only the heart with their vascular connections. The sweep angle and speed of acquisition was determined by the examiner. The angle ranged from 20º to 25º in the first quarter, and 25º to 30º in the third quarter, while the acquisition time from 10 to 12.5 seconds. After the capture volume, it was found and the quality of that which is considered satisfactory, it was stored in the memory. After standardization of the position of the fetal heart Paladini proposed by [23], a single volume of each fetal heart was stored in the memory. Subsequently, volumes were recorded on compact discs (CDs) and transferred to a personal computer (PC). 

  The analyses were performed offline using the software 4D View version 9.1 (General Electric Healthcare). The axial plane of the multiplanar mode was selected as a reference. In order to evaluate the dynamics of the mitral and tricuspid valves, gradually reduce the speed of cinellop to obtain exact opening and closing of valves. The maximum diameter of the ventricle to the mitral and tricuspid valves determined the closed end of the ventricular diastole, whereas the smaller diameter end determined the ventricular systole. Then the key is activated VOCAL with a rotation angle of 30º (setting six consecutive planes). Thus, the reference point was moved to the center of the ventricle, and the axial plane rotated around the axis "y", so the cardiac apex is available within 12 hours. It was performed manually six planes defining the left ventricle after which the device provided the reconstructed image with the volume of the ventricular cavity. The same process was repeated for the right ventricle. Finally, there were obtained the volumes of the right and left ventricles, either at the end of systole and in the end of diastole. The stroke volume of each ventricle was determined by the formula: stroke volume = (ventricular volume at end diastole) - (ventricular volume at end systole). The DC each ventricle was determined by the equation: DC = (stroke volume) * (FCF). The combined DC was determined by adding the values obtained for the DC of the right ventricle and left. The EF of each ventricle was determined by the formula: EF = (stroke volume) / (ventricular volume at end diastole). 

  Statistical analysis was performed using the programs Excel 2007 (Microsoft Corp., Redmond, WA, USA), PASW (version 18.0, SPSS Inc., Chicago, IL, USA) and GraphPad (version 5.0, GraphPad Software, San Diego, CA, USA). The normal distribution was assessed using the Kolmogorov-Smirnov test. We compared maternal age, gestational age, fetal weight and FCF between the fetus pregnancies with female and male by means of the Student’s t-test. Number of pregnancies and parity between groups was compared using the Mann-Whitney test. The DC (right, left and combined) and EF (right and left) were compared between groups by unpaired t-test and also by ANCOVA, using gestational age and / or estimated fetal weight as covariates. Since we did not notice a difference in the evaluated parameters between fetuses were male and female, were determined curves of normal (5th percentile, 50 and 95) by the mean and standard deviation for the estimated gestational age [24], using data from all fetuses. 

   

  RESULTS

  We initially evaluated 290 pregnant women; however, 34 were excluded due to unfavorable fetal position, 5 per estimated fetal weight below the 10th percentile for gestational age and 35 for failing to identify fetal sex. So for the final statistical analysis we included 216 fetuses, with 108 of each sex. 

  There was no significant difference between the fetuses of pregnant women with male and female regarding maternal age, number of previous pregnancies and deliveries, gestational age, fetal weight and fetal heart rate (Table 1). 
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  No significant differences when comparing the CD and EF between the fetuses were male and female, both the analysis of initial data, even when adjusting for gestational age, estimated fetal weight, or both (Table 2). Thus, the percentiles for the CD and EF were calculated for gestational ages between 26 and 35 weeks, using data both from male fetuses as female (Tables 3 and 4, Figures 1 and 2). 
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  DISCUSSION

  In this study, we evaluated fetal cardiac function by means of 3D U.S., using the softwares STIC and VOCAL. We used the limit range of 20 to 34 weeks, because during this period the visualization of cardiac chambers is easier, providing better heart volume. In addition, below 20 weeks postnatal fetal viability is not possible, making it unnecessary to evaluation of their cardiac function. Used as standards for acquiring volumetric cutting four cardiac chambers, where possible position of the back in 6 hours, a sweep angle ranging from 20 º to 30 º according to the gestational age, as long as possible to acquire, in addition to exclusion of cases with back between 11 and 1am, as proposed by Gonçalves et al. [25]. 

  This study aimed to evaluate possible differences in cardiac function according to fetal gender. However, we could not demonstrate significant differences for both the DC and for the FE, both adjusted for gestational age and the estimated fetal weight. In a study using 3D transthoracic echocardiography, the volume / left ventricular mass was significantly higher in women than in men of similar age. Another cause could be the largest pulmonary resistance of women relative to men, as a possible consequence of increased left ventricular EF. A previous study by 2D echocardiography has shown that heart failure with normal EF is often more common in women than in men of similar age [26]. Possibly, external factors acting in the postnatal period may justify the difference in cardiac function in relation to gender, in adults of the same age. 

  In this study, 290 pregnant women were initially evaluated, 34 were excluded due to poor quality of packages corresponding to a rate of 11.7% loss. In a recent study by Schoonderwaldt et al. [27], 84 women were initially evaluated between 20-34 weeks, however, excluded volume 54, corresponding to a rate of 64% loss. This high rate of loss due to low quality of cardiac volumes is due to inclusion of the previous position back as an exclusion criterion and the small number of cases evaluated in comparison to the study conducted by us. 

  In our study, as we have not identified differences in cardiac function in male and female fetuses, we determined reference values only for both the DC (right, left and combined) and for EF (right and left). We opted for the determination of reference values from 26 weeks, taking into account fetal viability. In relation to the previous study by Molina et al. [14], who evaluated 100 fetuses of both sexes, between 12 and 34 weeks, we observed that their values were overestimated compared to ours. We believe that one possible reason is the inclusion in the endocardium volume calculation, while in this study only the area delimited anechoic (blood) present in the cardiac chambers, the same as in previous studies by our group [16.28] . In comparison with longitudinal study carried out by Uittenbogaard et al. [15] who used the technique 3D slice, we observed that in the range 26 to 30 weeks, our values were also underestimated the likely cause is possibly also the inclusion of the endocardium in the volumetric calculations performed in that study. In a recent study by Hamill et al. [17], who evaluated 180 cardiac volumes by STIC and VOCAL, we found that DC increased with gestational age and did not differ between the right and left ventricles, whereas EF decreased with gestational age and was higher in the left ventricle . These results are in agreement with those obtained in our study, with 216 fetuses of both sexes. 

  This study did not evaluate the reproducibility of the method STIC and VOCAL, because it has been proven in a previous study conducted by our group [16], as well as other studies [14,27,29]. 

  Limitations of this study relate primarily to the capture volume, which requires a fetal position right (back in 6 hours) or semi-ideal (back between 3 and 9), poor fetal movements and apnea in pregnant women, which sometimes makes testing extremely time consuming. Furthermore, the post-processing of images, with calculations of ventricular volumes at the end of systole and diastole, to obtain the CD and EF consumes a long time (10-12 minutes), making their use in clinical practice. Another limitation relates to biotype and the presence of maternal abdominal scars generating acoustic shadows difficult and sometimes impossible to capture a stroke volume to a satisfactory quality. The same limitations have already been described in a previous study carried out by Hamill et al. [29]. 

   

  CONCLUSION

  In summary, this is the first study that sought to assess differences in the intrauterine fetal cardiac function in relation to gender by US 3D. The lack of statistical difference observed in the CD and EF of male and female fetuses implies that external factors postnatal are responsible for these observed differences in adult life for people of different sex and same age. Further studies evaluating the cardiac function by means of 3D U.S. in childhood and adolescence are necessary to confirm our assumption.
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    ABSTRACT

    BACKGROUND: Off-pump coronary bypass grafting (OPCAB) has become a widely used technique. Coronary flowmetry is the most common method employed to assess graft patency, nevertheless, few studies compare flow patterns between ONCAB and OPCAB surgery. The objective of this study was to compare flowmetry data in left internal mammary artery grafts bypasses to the left anterior descendent artery.

     METHODS: From March to September of 2010, thirty-five consecutive, non-randomized patients underwent CABG and were retrospectively evaluated. Ten patients were located on group A (On Pump), and twenty-five on group B (Off Pump). The mean graft flow (MGF), pulsatile index (PI) and diastolic filling (DF) were obtained using Transit Time Flowmetry (TTFM). The Fisher exact test, and Mann Whitney test were used, and a P value of < 0.05 was considered to indicate statistical significance.

     RESULTS: There were no deaths, AMI, re-interventions or PTCA in a 30-day period. The number of bypasses performed per patient was 2.3 ± 0.8 in the OPCAB group, and 2.2 ± 0.6 in the ONCAB group, with no significant difference (P=0.10). The median of mean flow was 23 ml/min on group A, and 25 ml/min on group B (P=0.34). Diastolic filling percentage was 56% on group A, and 56.9% on group B (P=0.86). Pulsatile Index was 2.3 on group A, and 2.2 on group B (P=0.82).

     CONCLUSIONS: There was no difference between TTFM values (MF, PI and DF) in patients operated with or without cardiopulmonary bypass.

    Descriptors: Coronary artery bypass, off-pump. Myocardial revascularization. Coronary artery bypass. Flowmeters. Laser-doppler flowmetry.

  

   

   

  INTRODUCTION

  Coronary artery bypass graft (CABG) without the use of extracorporeal circulation (EC) has been used in order to reduce complications related to the inflammatory response to EC, but the literature has shown controversial results regarding the superiority of this technique [1-9].

  In 2009, ROOBY TRIAL [10] compared the clinical and angiographic outcomes of CABG with and without EC and concluded that only the anastomoses of the left internal thoracic artery (LITA) made in the anterior wall of the heart had similar patency rates after one-year follow-up period, while the saphenous vein grafts to other walls had lower results in off-pump technique.

  The Transit-time flowmetry (TTF) is the most common technique used for immediate intraoperative assessment of graft patency. The TTF measures the average flow in the graft (MGF), and provides a flow curve and derived variables such as the pulsatility index (PI) and the percentage of diastolic filling (DF). This technology allows quantification of the flow regardless of the size and shape of the vessel or use of the angle sensor [11-13]. However, there are few studies comparing the fluxometric data in the literature when performing on-pump or off-pump CABG.

  The objective of this study was to compare the fluxometric variables of internal thoracic artery grafts to left anterior descending artery (LADA) in patients undergoing CABG with and without EC.

   

  METHODS

  This study was conducted at Bahia Foundation of Cardiology (FBC) by only one surgical team. After the study was approved by the Ethics Committee of the FBC, between March and September 2010, 35 consecutive patients were retrospectively analyzed, not randomized, patients with coronary artery disease who underwent CABG.

  We excluded patients undergoing previous heart surgery that required associated intraoperative procedures, emergency surgery or those who required use of intra-aortic balloon.

  The patients were divided into two groups (Group A and Group B), according to the CABG. In group A, there were ten patients undergoing CABG with EC and in group B, 25 patients undergoing CABG without EC. The demographic and clinical groups are detailed in Table 1.
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  Surgical Technique

  All patients underwent CABG through median sternotomy. The LITA was dissected with preservation of vascular pedicle and wrapped with gauze soaked in papaverine.

  In the group undergoing CABG with EC, patients were heparinized with 400 IU / kg to maintain an ACT (activated clotting time) > 480 seconds. The installation of EC was performed in standard mode. The patients were operated on with hypothermia at 32ºC, and anoxic arrest was performed by infusion of cold blood cardioplegia which was injected into the aortic root. The anastomosis of the LITA in the ADA was the last to be performed. For other coronary branches, when indicated, saphenous vein grafts were prepared. The proximal anastomoses were performed with side clamping of the aorta. Finally, the heparin was reversed with the infusion of 1mg protamine sulfate per 100 IU heparin.

  In the group undergoing off-pump CABG, patients were heparinized with 300 IU / kg to maintain an ACT> 400s. Exposure of coronary arteries was obtained with use of the technique described by Lee et al. [14]. The segmental stabilization myocardium was obtained with Octopus 3 tissue stabilizer (Medtronic Inc., Minneapolis, MN). The visualization was facilitated by the use of CO2 jet. Coronary flow was maintained through the use of intracoronary shunts (Medtronic Inc., Minneapolis, MN, USA), compatible with the size of the vessel diameter. The anastomosis of the LITA in ADA was always the first one to be performed. The proximal anastomoses, when used saphenous vein grafts to other coronary branches, were performed by aortic-side clamping. In the end, heparin was reversed with the infusion of 1mg protamine sulfate per 100 IU of heparin.

  Transit-time flowmetry (TTF)

  The use of this technique was described by D'FMTT AOI et al. [13]. Transducers from Medi Stim brand were used (Oslo, Norway) and sterilized with ethylene oxide. A segment measuring approximately 2 cm of the LITA was skeletonized in its middle third to facilitate coupling with the transducer. Ultrasound gel was applied in the lumen of the probe, prior to its placement in the graft to optimize data collection. The electrocardiographic and flow curves were displayed in real time, on the Medi Stim BF 2004 display console (Figure 1).
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  The median graft flow (MGF), pulsatility index (PI) and the percentage of diastolic filling (DF) were obtained simultaneously, immediately before closing the chest, maintaining the mean arterial pressure between 70 mmHg and 100 mmHg with the use of vasoactive drugs.

  The median, maximum and minimum graft flows were measured in milliliters per minute. The PI was obtained by dividing the difference between the minimum and maximum by the median graft flow.

  Diastolic filling was defined as the percentage of the total graft flow occurred during diastole, achieved through real-time correlation with electrocardiographic curve and expressed as a percentage.

  Statistical Analysis

  Qualified variables were described by absolute and relative frequencies. The descriptive analysis of continuous variables was performed by measuring the minimum and maximum values, means and standard deviations. To compare categorical variables we used the Fisher's exact test, and for continuous variables we used the Mann-Whitney test. P-values <0.05 were considered statistically significant. The software SPSS version 19.0 (Inc., Chicago) was used for this analysis.

   

  RESULTS

  The groups studied were similar regarding demographic and clinical characteristics (Table 1). In 35 operated patients, 80 grafts were used, and among them, 35 LITA. Out of the 80 grafts used, 39 were intended to the revascularization of the anterior wall, 21 for the side wall and 20 for the inferior wall. There were no deaths, myocardial infarction or need for percutaneous interventions during a 30-day postoperative period. The average number of distal anastomoses was 2.3 ± 0, 8 per patient in the group without EC and 2.2 ± 0.6 in the group with EC, showing no significant difference (P = 0.10). The off-pump group showed a smaller proportion of patients with triple vessel pattern, but without any statistically significant difference. There was no need to redo the anastomosis in this series.

  The averages of the fluxometric anastomosis are shown in Table 2. The median graft flow ranged from 9 mL / min and 69 mL / min with a mean of 25.8 ± 2.1 mL / min. Compared to the on-pump group, the mean of the variable graft flow was 18.8% lower in the off-pump group, but without any statistically significant difference (Figure 2). The percentage of diastolic filling ranged between 17% and 86% with an average of 56.9 ± 2.7%. The average of the variable diastolic filling was 2.2% lower in the off-pump group (Figure 3). The PI ranged from 1.2 to 6.8, averaging 2.5 ± 0.2, and two patients had a PI> 5.0, a group with EC and without EC (5.6 and 6.8, respectively). The PI mean was 7.5% lower in the group without EC, but without any statistical significant difference (Figure 4).
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  DISCUSSION

  The use of EC produces a static and bloodless surgical field, allowing a safe anastomonic confection. However, this feature is identified as a major determinant of perioperative morbidity, length of stay and hospital costs [10,15]. As a result, off-pump CABG was reintroduced in surgical practice and its use encouraged by the availability of efficient epicardial stabilizers [16,17]. In Brazil, Lima et al. [14] reported the experience of over three thousand patients operated without EC, showing low morbimortality rates during hospitalization.

  In recent studies comparing the two methods in the treatment of patients with multivessel disease, patients operated without EC tended to receive fewer grafts than planned, and the rates of postoperative patency of saphenous vein grafts made in the lateral and inferior walls of the heart were significantly lower. In 2009, Shroyer et al. [10] demonstrated patency rates of 95% of the anastomosis of the LITA-ADA, with no statistically significant difference between patients operated with and without EC. Similar results were obtained in 2004 by Widimisky et al. [16], who reported patency rates of 91% in both groups, and by Puskas et al. [18], who reported a 94.1% patency in the off-pump group, and 98.1% in the on-pump group.

  The gold standard for evaluating the patency of anastomoses is the coronary angiography, which can also obtain other variables such as coronary flow using intracoronary ultrasound, but the need for hybrid operating rooms, familiarity with the method, use of nephrotoxic contrast agents and increased surgical time allow the application of this method for the postoperative period [19]. In the intraoperative period, methods such as thermal angiography and Doppler measurements are technically difficult and present a significant variation of results. In clinical practice, two methods remain as the most widely used nowadays in the intraoperative verification of anastomotic patency: an intraoperative fluorescence and transit-time flowmetry (TTF) [11].

  The present study was designed to compare intraoperative fluxometric values of LITA-ADA grafts by TTF in a homogeneous population of consecutive patients operated on with or without EC by a single surgical team.

  This method proves to be quite sensitive in detecting early anastomoses with moderate degree of stenosis, and its sensitivity is increased when the data are analyzed individually, taking into account the coronary arteries patterns [13].

  Flow values measured by TTF in groups of patients operated with and without EC were reported in previous studies. Schmitz et al. [20] reported graft flow values of LITA-ADA in the off-pump group, with an average of 27.92 ml / min, values which are smaller than those observed in the on-pump group, in which the average value was 40.25 ± 22.92 ml / min. This difference was attributed to secondary coronary vasodilation to acidosis during EC and less need for use of noradrenaline in this group. In this study, no difference was observed between the groups, similar to findings reported by Hassanein et al. [21] and Leong et al. [12]. The median graft flow of the LITA-ADA recorded by these authors was 42.9 ± 26.0 ml / min and 35.0 ± 24.4 ml / min in the on-pump group and 41.6 ± 25.3 ml / min and 39.6 ± 21.9 ml / min in the off-pump group, respectively. In 2004, Kjaergard et al. [15] found flow values lower than those found in the studies cited above, without any statistically significant difference between groups, values that were similar to those found in our study. These findings may be related to the measurement variability inherent in the method.

  The diastolic filling is the graft flow percentage which takes place during diastole, and this flow should be greater than or equal to 50% of the grafts flow [11]. In our study, we found that the median diastolic filling was greater than 50% in both groups, but no statistically significant difference was noticed.

  The PI is a dynamic parameter [13] that estimates the vascular resistance to the graft flow. In general, values above five are considered unsatisfactory and may be related to technical problems for anastomosis [11]. In the present study, we found PI mean values of 2.68 ± 1.52 in the on-pump group and 2.48 ± 1.05 in the off-pump group, without any statistically significant difference between them. In two cases, PI values> 5.0 were found, and due to the characteristic flow curve and the quality of the distal coronary bed, anastomosis was not redone. The PI is influenced by any factor that increases the flow resistance in patients with bad distal bed or with coronary microvascular disease [11]. Hassanein et al. [21] found values of PI of 1.98 ± 1.08 in the on-pump group and 2.06 ± 1.26 in the off-pump group, with no difference between groups, values similar to the findings in this study.

  In Brazil, there are no publications related to the use of TTF for evaluation of coronary grafts. Castro Neto et al. [19] evaluated blood flow in composite grafts of the LITA with radial artery using intracoronary ultrasound in the postoperative period, showing no statistical difference of the total flow offered to the territory of the left coronary artery revascularized with these grafts, when compared to single grafts. In 2004, Lobo Filho et al. [22] evaluated Y-composite LITA grafts with saphenous vein, using transthoracic echocardiography with Doppler, placing the transducer in the left supraclavicular fossa demonstrating an increased flow of the LITA graft compound, which may represent a positive remodeling during the postoperative period.

  The flow values obtained using the TTF are influenced by several factors such as blood pressure, hematocrit and graft diameter. Two factors are particularly relevant: the native coronary artery flow, related to your degree of stenosis, and the resistance of the distal vascular bed [11]. Moreover, the PI is a good indicator of the flow pattern and, consequently, the anastomosis quality, and the possible presence of this technical problem during its making increases in the presence of PI values above 5. It is relevant to emphasize that, the assessment of this variable should be individualized, taking into consideration the quality of the distal vascular bed, and the presence of electrocardiographic changes and hemodynamic instability in the decision to redo the anastomosis [21].

  The present study demonstrated through fluxometric data that there was no difference in the quality of the anastomosis between the LITA-ADA groups. This finding may be related to a greater accessibility of ADA compared to the sidewall and inferior heart arteries, regardless of the technique used, thereby reproducing the results of an on-pump surgery. We believe that cases of isolated intervention in ADA are in the best indication for off-pump CABG.

  Limitations

  This is an observational study with a small number of patients in the group with EC. Moreover, considering that the two groups were not randomized, it may have been a selection bias affecting the results. This study describes only graft flows in the operating room, thus the results may not necessarily reflect the flow rates in the long term, in both groups. Nevertheless, it is a pioneer study in Brazil, with fluxometric comparative data analysis in patients undergoing both on-pump and off-pump CABG.

   

  CONCLUSIONS

  There was no difference in the fluxometric parameters (FME, and IP ED) found at the anastomosis between the left internal thoracic artery and left anterior descending artery in patients undergoing CABG with and without CPB.
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  ABSTRACT 

  INTRODUCTION: The most common indication for surgical correction of giant left atrium is associated with mitral valve insufficiency with or without atrial fibrillation. Several techniques for this purpose are already described with varying results. 

  OBJECTIVE: To present the initial experience with the tangential triangular resection technique (Pomerantzeff). 

  METHODS: From 2002 to 2010, four patients underwent mitral valve operation with reduction of left atrial volume by the technique of triangular resection tangential in our service. Three patients were female. The age ranged from 21 to 51 years old. The four patients presented with atrial fibrillation. Ejection fraction of left ventricle preoperatively ranged from 38% to 62%. The left atrial diameter ranged from 78mm to 140mm. After treatment of mitral dysfunction, the left atrium was reduced by resecting triangular tangential posterior wall between the pulmonary veins to avoid distortion of the mitral valve or pulmonary veins anatomies, reducing tension in the suture line. 

  RESULTS:Average hospital stay was 21.5 ± 6.5 days. The mean cardiopulmonary bypass time was 130 ± 30 minutes. There was no surgical bleeding or mortality in the postoperative period. All patients had sinus rhythm restored in the output of cardiopulmonary bypass, maintaining this rate postoperatively. The average diameter of the left atrium was reduced by 50.5% ± 19.5%. The left ventricular ejection fraction improved in all patients. 

  CONCLUSION:Initial results with this technique have shown effective reduction of the left atrium. 

  Descriptors: Mitral valve/surgery. Atrial fibrillation. Heart valve diseases. 



   

   

  INTRODUCTION 

  Giant left atrium (AEG) is defined by most authors by the diameter of the cavity above 6.5 cm, although there is not a consensus, since some authors consider it its size ranging from 6-10 cm [1]. For Kawazoe et al. [2], the definition of this pathology is dependent on two echocardiographic findings: 1) left atrial (LA) greater than 65 mm and 2) signal compression of the posterobasal left ventricular cavity between the increased left atrial and left ventricular cavity. 

  The increase in atrial volume associated with the consequent possibility of compression of the bronchi, lungs or the left ventricle leads to a significant cardiopulmonary dysfunction, increasing the risk of a sudden death, justifying the need for better assessment and surgical intervention [1]. 

  According to the literature, the most common indication for surgery in cases of GLA is one associated with mitral valve insufficiency, with or without atrial fibrillation (AF). Several techniques for this purpose already described, as the LF plication, varying according to the technique of the approched atrial wall, the autotransplantation of the spiral partial heart resection and the association with the Maze procedure to any technique in order to treat AF. 

  We present our initial experience with a tangential triangular resection described by Pomerantzeff et al.

   

  METHODS

  Between 2002 and 2010, four patients underwent mitral valve surgery in combination with reduction of LA volume by the technique of tangential triangular resection at the Heart Institute, Hospital das Clinicas, School of Medicine, University of Sao Paulo. Three patients were female and one of them male. Ages ranged from 21 to 51, with an average of 37.25 years. In a patient, the congenital etiology was severe with mitral and tricuspid valve insufficiency and with GLA. In the other three, the etiology of mitral valve disease was rheumatic, in which one case was reoperation for mitral biological prosthesis replacement, and another case for second reoperation for intra-aortic and mitral prostheses replacement. 

  In one patient, there was mitral valve repair (posterior annuloplasty), and the other three, the mitral valve was replaced by biological prosthesis. The four patients were in AF rhythm, with oral anticoagulant therapy. Ejection fraction of left ventricle in the preoperative period ranged from 38 to 62%. The LA diameter ranged from 78 to 140 mm, measured by transthoracic echocardiography (Table 1). In all patients, the access to the LA is given by the conventional approach; however, an abnormal atrial growth has made access it more difficult in a patient, since the LA would be all over the cavity, displacing all other structures. 
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  All patients underwent surgery with extracorporeal circulation (EC) and moderate hypothermia (28 º C). EC was conventionally performed with cannulation of the aorta and superior and inferior vena cava. Myocardial protection was achieved with hypothermic blood cardioplegic solution. The LA was opened by conventional atriotomy (Figure 1). It was followed by operation with the mitral valve (Figure 2) and the treatment of dysfunction of the same (such as plastic or replacement). Then, the left atrium was reduced by means of tangential triangular resection of the posterior wall between the pulmonary veins, to avoid distortion of the mitral annulus or pulmonary veins anatomies, and then, reduce the tension on the suture line (Figures 3-6)

  
    

    [image: Fig. 1 - Left atriotomy]
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  Figure 7 schematically illustrates the reconstruction technique. 
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  The LA edges were sutured with the reinforcement of bovine pericardium in two patients, due to the friability of the tissues. In one patient, the tricuspid valve repair was performed through a right atriotomy bicuspidization. The patients had different follow-up periods ranging from 30 days to 8 years after surgery, in which all patients underwent intraoperative transesophageal echocardiography and transthoracic echocardiography before hospital discharge and outpatient care. 

   

  RESULTS

  The average hospital stay was 21.5 ± 6.5 days. The EC average time was 130 ± 30 minutes. There was no mortality in the postoperative period. There were not any cases of postoperative bleeding that required surgical rapprochement. All operated patients had sinus rhythm restored since the end of the EC, and maintained that pace in the postoperative follow-up period. The atrium diameter was reduced by 50.5 ± 19.5% after surgery. The ejection fraction of left ventricle significantly improved in all patients. The patient who has 8 years of follow-up remains an ejection fraction of 62%, and preoperative was 40%. There were no thrombi in the LA through the transthoracic echocardiography during the follow-up period. The cardiac area on chest radiographs showed a significant reduction in postoperative evaluation. 

All patients had improvement in New York Heart Association Functional Class. The pathological examination of surgical specimens showed atrial wall replacement with fibrous myocardial hypertrophy, diffuse and focal myocytolysis of the cardiomyocytes, and fibromuscular thickening of the endocardium in all operated cases. 

   

  DISCUSSION 

  The first description of GLA was made in 1849 [3] and in 1967, the first management of GLA in symptomatic patients was reported as successful. 

  The exact etiology of GLA remains unknown, despite the strong association with chronic rheumatic disease of the mitral valve, with consequent increase of intracavitary pressure and higher pressure and dilation of the chamber, and left ventricular failure, chronic atrial fibrillation and left-right shunts (patent ductus arteriosus, ventricular septal defect, etc.). [1]. There are also isolated reports of GLA, where the inherent weakness of the atrial wall may be responsible for changes. 

  According to Di Eusanio et al. [4], 19% of patients undergoing mitral valve surgery have GLA, demonstrating how common this abnormality is, therefore, besides the correction of valve dysfunction, we should also reduce the size of the LA. These patients usually have a long history of mitral valve disease, atrial fibrillation, palpitations, chest pain, dyspnea, hoarseness due to compression of the laryngeal nerve (Ortner syndrome) or other respiratory or hemodynamic complications. Several studies have described the correlation between the atrial diameter and atrial volume, proving that the blood stasis in the cavity leads to the formation of thrombi causing thromboembolic phenomena [5]. 

  The main organs affected by the LA increase are bronchial and lung lobes, causing respiratory dysfunction, and esophagus, causing dysphagia, or it also may compress the descending thoracic aorta, occurring asymptomatically. 

  The occurrence probability of intracavitary thrombus in patients with GLA associated with AF undergoing mitral valve surgery is increased [6]. 

  The idea that mitral valve surgery alone will result in remodeling and atrial size reduction is considered wrong by most studies. The LA size is an independent predictor factor for thromboembolism [7] and for morbidity and mortality [8]. 

  The main indications for surgery of the GLA are for those patients with indication of mitral valve surgery in cases of intra or extracardiac compression, presence of thrombi or thromboembolic events in association with Maze surgery. It is reported that patients who undergo radiofrequency surgery associated with reduced LA are more successful on the reversal to sinus rhythm than those patients who are treated with radiofrequency [1]. 

  The plication of the posterior wall of the LA or-annular, the heart partial autotransplantation [9], the spiral resection of the atrial wall [10] and the association with the Maze procedure for any technique in order to treat AF are most common procedures in the current treatment of GLA. The unsatisfactory reduction of the size of LGA, the great time of EC, the failure of surgical treatment of AF or postoperative bleeding are potential possibilities in those proceedings. Overall mortality in surgery of the LGA associated with mitral valve surgery varies from 8% to 23% [1]. 

  According to Kosakai [11], in patients with LGA and AF undergoing mitral valve repair procedure associated with Cox-Maze III, sinus rhythm was not restored in patients with LA diameter above 8.7 cm, while patients with a diameter of less than 4.5 cm, the LA gave 100% reversion of atrial fibrillation. 

  So far, there is not any standard surgical technique to reduce the LA. The principles of the LA are aneurysmectomy resection and reconstruction of the cavity without distortion of the mitral valve and pulmonary veins anatomies [12]. 

  In all cases operated in this work, the tangential triangular resection of left posterior atrial wall was carried out, following the principles of maintaining the anatomy of the atrial cavity, resulting in excellent rates of reduction of the cavity. Median sternotomy is the access of choice for reduction of the LA, especially in cases of large aneurysms, however, lateral thoracotomy or minimally invasive techniques are described in the literature [13] and use of off-pump surgical staples in isolated cases of GLA without thrombi [12]. 

  The suture reinforcement with bovine pericardium is suggested in cases of atrial tissue with friable or chronic inflammation [14]. 
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    ABSTRACT 

    In the last decade, point-of-care tests were developed to provide rapid generation of test results. These tests have increasingly broad applications. In the area of hemostasis, the international normalized ratio, INR point-of-care test (POCT INR), is the main test of this new proposal. This test has great potential benefit in situations where the quick INR results influences clinical decision making, as in acute ischemic stroke, before surgical procedures and during cardiac surgery. The INR POCT has the potential to be used for self-monitoring of oral anticoagulation in patients under anticoagulant therapy. However, the precision and accuracy of INR POCT still need to be enhanced to increase effectiveness and efficiency of the test. Additionally, the RDC / ANVISA Number 302 makes clear that the POCT testing must be supervised by the technical manager of the Clinical Laboratory in the pre-analytical, analytical and post-analytical. In practice, the Clinical Laboratory does not participate in the implementation of POCT testing or release of the results. Clinicians have high expectation with the incorporation of INR POCT in clinical practice, despite the limitations of this method. These professionals are willing to train the patient to perform the test, but are not legally responsible for the quality of it and are not prepared for the maintenance of equipment. The definition of who is in charge for the test must be one to ensure the quality control. 

    Descriptors: Thrombosis. Clinical laboratory techniques. Prothrombin time. 

  

   

   

  INTRODUCTION 

  Oral anticoagulants are used in secondary prevention of thromboembolic events in patients with venous or arterial thrombosis and those with heart disease that may predispose to thrombus formation. The indications for long term use of oral anticoagulants have been increasing as medical conditions that predispose to thromboembolic events are detected [1]. Silva et al. [2] found that prophylactic oral anticoagulation was safe and significantly reduced the incidence of venous thrombosis after implantation of electronic cardiac devices in high-risk patients (RR: 0.57, 95% CI: 0.33 to 0.98). In addition to ensuring the treatment efficiency, regular monitoring of oral anticoagulation should ensure the prevention of hemorrhagic phenomena [3]. 

  The prothrombin time test (PT) is sensitive to reductions in coagulation factors II, VII and X. The INR calibration model (international normalization ratio), adopted in 1982, has since been used in a standardized way to report the results of PT, measured with the thromboplastin used in each laboratory [4]. According to Rosendaal [5], control of oral anticoagulation should be performed by specialized clinics to minimize risks and improve the practice. Chiquette et al. [6] compared to conventional care anticoagulation control, the regular attendance at a clinic and a follow-up period at specialized clinics for anticoagulation control. Rates of occurrence of smaller events were found in specialized clinics, both for thromboembolic accidents and for bleeding episodes. 

  Campos et al. [7] proposed that the objectives of a specific follow-up clinic for oral anticoagulation would be achieved when patients remained most of the time with their INR within the desired ranges, or the percentage of tests with the desired INR increasing. 

  In the last decade, the point of care test were developed, known as near patient or bedside testing, aimed at the rapid generation of test results, to enable effective clinical decision making in a short time. These tests have increasingly broad applications. In the area of hemostasis, the PT expressed in INR, INR point of care test (INR-POCT), is the main consideration of this new proposal [8,9]. 

  Recently, several automated or semi-automated portable coagulometer have been developed to determine the INR samples collected by venous or digital puncture. The procedure consists of applying a drop of in a disposable cartridge containing thromboplastin which then is introduced into the coagulometer that detects clot formation. 

   

  PRINCIPLES OF DETERMINATION OF INR-POCT 

  Different principles have been used to detect clot formation in the portable coagulometer: 

  1. Monitoring thrombin generation by a substrate cleavage 

  A drop of blood is added to the reaction chamber of the equipment and the process of coagulation is triggered by the contact of the sample factor VII with calcium thromboplastin. The sequential activation of factor X, factor V in the presence of calcium ions results in conversion of prothrombin into thrombin. Thrombin acts on the formed HD-phenylalanyl-pipecolyl-arginine-p-amino-p-methoxydiphenylamine (Phe - pipecolic acid - Arginine NH - C6H4 - NH - C6H4 - OCH3) and cleave the amide bond on the carboxyl terminal region of the arginine residue. This region is structurally similar to that present in the molecule of fibrinogen, which is cleaved by thrombin to generate fibrin monomers. The thrombin-substrate reaction generates the electrochemically inert tripeptide (Phe - Pipecolina - arginine) and the electroactive compound (NH3 @ + - C6H4 - NH - C6H4 - OCH3), which is detected by amperage. This time represents the thrombin generation period [10]. 

  2. Monitoring capillary blood flow 

  A drop of blood is added to a single use cartridge which is inserted in a portable coagulometer. By capillarity, blood flows into the reaction chamber, which contains thromboplastin obtained from rabbit brain. Factor VII activation is present in the blood sample, triggering the coagulation cascade. When fibrinogen is broken into fibrin monomers, there is a reduction of blood flow velocity, which is optically monitored by a laser and displayed in seconds. This value is in seconds, then converted to INR [11]. 

  3. Motion detection of metal particles in a magnetic field and light reflection 

  The test strip contains thromboplastin and particles of iron oxide. The blood drop applied to the coagulometer, by capillarity, goes to the area of  reaction at 37 º C. The coagulation process is initiated by the contact of the sample factor VII with calcium thromboplastin. This machine has two magnets located below the test strip, a permanent magnet, which promotes the horizontal alignment of the iron particles, and an electromagnet, which promotes the vertical alignment of them originating a regular pulse magnetic field. A photodetector above the test strip records the change caused by this pattern of pulsation in the reflected light. Once initiates the formation of the fibrin clot, the movement of the iron particles decreases, and consequently reduces the light reflection. The coagulometer accurately detects the beginning of the reduction in light reflection, which coincides with the beginning of the formation of fibrin. An algorithm programmed into the chip device converts the start of the reduction of light reflection to INR [5]. 

  The principle of coagulometer detection of clot formation has an impact on the outcome of the obtained INR, so that the equipment employing the capillary blood flow tend to provide lower INR values of samples with increased viscosity, particularly when hematocrit is more than 55% [5]. 

  The INR-POCT advantages 

  The main advantage of INR-POCT is the determination of the fast result, which can have great impact on medical management. An example is the determination of INR POCT-prior to administration of thrombolytic therapy in patients with acute ischemic cerebrovascular accident (CVA). The efficacy of thrombolysis in acute cerebrovascular accidents strongly depends on the interval between the onset of symptoms and administration of thrombolytic therapy [12]. Rizos et al. [13] observed significant and clinically relevant time to onset of thrombolytic therapy, 28 ± 12 minutes with the use of INR-POCT. 

  The use of INR-POCT also allows the reduction of problems related to venipuncture, particularly in patients with difficult venous access and in children, the difficulty of puncture can cause errors in results of blood coagulation [14]. Moreover, it represents greater convenience for patients, especially those who live in remote locations having to go to the laboratory to measure the INR [7,8]. 

  Another great advantage of INR-POCT is the limitation of the indication of fresh frozen plasma in cardiac surgery, because the INR monitoring throughout surgery clinical team would provide the correct information related to the need for replacement of coagulation factors [9.15, 16]. 

  A systematic review of the Cochrane Database, which included 18 studies involving patients with oral anticoagulation monitored by INR-POCT, showed improvement in the control of anticoagulant therapy, and reduction of thromboembolic events and mortality. This study also included the evaluation of the adjustment of the dose of warfarin made by the patient (according to the result of the INR-POCT) and adjusting the dose of warfarin made by the clinician (prior knowledge of INR-POCT value). There was no difference in incidence of new thromboembolic events and bleeding, which showed that patients were able to correctly adjust the anticoagulant dose. However, the authors warned that not all patients are capable of performing the monitoring of anticoagulant therapy [10]. 

   

  PROBLEMS ASSOCIATED WITH INR-POCT 

  The major problem related to INR-POCT is the accuracy in relation to the reference method, the conventional prothrombin time. When a POCT device is validated, the criteria commonly used to assess the concordance between the two methods are INR-POCT values and the reference method in the same clinical category (in other words, both values within, above or below the therapeutic range), or an 0.4 INR difference between the methods, or even 85% of paired results in the therapeutic range should have a difference of ± 0.5 INR between the methods. According to the International Standards Organization criteria when the INR is lower than 2.0, it is desirable that more than 90% of the results have a difference of ± 0.5 INR, when the INR is greater than 2.0, the results matched should differ by no more than 30% [17]. Such criteria may not be suitable for patients receiving vitamin K inhibitor, since the results with a ± 0.2 INR difference of the therapeutic range require medication dosege change. Thus, even if a INR-POCT has adequate accuracy, according to the criteria set, this accuracy can be insufficient in patients receiving vitamin K inhibitor, once the small differences between the methods can result in an inappropriate dosage change and risk of adverse events such as thromboembolism or bleeding [18-21]. 

  Furthermore, even for those tests that follow this standardization, the results vary among manufacturers. The most commonly used guidelines for the management of patients using vitamin K inhibitor, the American College of Chest Physicians suggest that health professionals who choose to use INR-POCTin their patients should be careful to evaluate this test periodically comparing the results with the reference method, once or twice per year for each patient in order to evaluate the discrepancy in relation to the reference method [22]. 

  It is known that the accuracy of INR-POCT is lower for INR values above 3.5 and it even decreases to values above 4.5. The International Sensitivity Index Calibration System approves INR-POCT results only when the values are lower than 4.5 [10]. Thus, this test is not suitable for patients with valve metal, for which the therapeutic range of INR is between 2.5 and 3.5 [23]. 

Another difficulty associated with the use of INR-POCT is the cost of the exam (it is still much higher than the reference method), to obtain sufficient volume of blood through digital puncture (coagulation analyzers available on the market require 3-50 mL of blood). Tests which require more blood may induce compression to increase the puncture site bleeding, which is not desirable, since it changes the test results [10]. In addition to these limitations, some patients have difficulty in collecting the blood drop and snap the cartridge into the coagulometer, particularly for individuals with arthritis or tremors [8]. Therefore, it is necessary to repeat test, which further increases its cost. 

  Another factor limiting the use of INR-POCT is the presence of antiphospholipid antibodies in the sample. These antibodies neutralize phospholipids included in the test to begin the cascade activation of coagulation factors, slowing down time for the formation of thrombin and thus interfere with the results provided by the devices that monitor the generation of thrombin and a subsequent substrate cleavage [ 24]. Other factors that may influence are the presence of hyperbilirubinemia (> 170 mmol / L) and hypertriglyceridemia (> 5 mmol / L), which interfere in the blood viscosity and therefore in the results of the equipment that determines both blood electromagnetic impedance change, such as those that monitor capillary blood flow and detect the movement of metal particles in a magnetic field and reflect the light [10,15]. 

  The presence of heparin in the sample is another problem, since there are no reagents to counteract its action. Heparin can extend the time required for the formation of thrombin, interfering with the output of the devices that monitor the generation of thrombin and a subsequent substrate cleavage [10]. 

   

  FINAL CONSIDERATIONS 

  In recent years, several factors have contributed to the development of equipment for POCT. The evolution of technology has allowed the production of miniature components of equipment such as sensors, transducers and detectors. This has enabled the production of portable coagulation by several companies that generally have no trouble handling. The development of software that manages information such as calibration curves, parameters of quality control, patient outcomes, and demographic data has also contributed to the efficiency of portable coagulation. Some systems allow the evaluation of operator performance in accordance with various regulatory requirements and validation of analytical data. Newer systems are associated with software that allows the transfer of patient results and quality control to a database. The recognition of the benefits of an integrated database to laboratory diagnosis is boosting the development of hardware and software enabling the electronic transfer of the POCT outcome to an information system so that doctors have quick access to them, which allows them to promptly establish the necessary therapeutic interference. 

  Despite the promising aspects for the development of POCT, an unanswered question is about the definition of a responsible person for implementation and quality assurance of these tests. The resolution - RDC / ANVISA No. 302 [19], transcribed below makes clear that POCT tests, called remote test laboratory (RTL), must be supervised by the technical manager of the Clinical Laboratory in the pre-analytical, analytical and post-analytical phase. In practice, the laboratory does not participate in the implementation of POCT testing and release of results, it is not, therefore, the best one to ensure their quality. Clinicians, especially those involved with oral anticoagulation of patients, have high expectations of INR POCT introduction in daily practice, despite the limitations of this method. These professionals are willing to train the patient to perform the test, but are not legally responsible for the quality of the work and are not prepared for the equipment maintenance. 

  Resolution - RDC / ANVISA No.. 302 of October,13th 2005 (19) 

  6.2.13 The implementation of the Remote Tests Laboratory - RTL (Point-of-care) and rapid tests, should be linked to a clinical laboratory, collection station or public health service or hospital outpatient. 

  6.2.14 The Technical Manager is responsible for the clinical laboratory by all RTL conducted within the institution, or any location, including, among others, visits to the day hospital, home and laboratory collected at the mobile unit. 

  6.2.15 The relationship of RTL that performs clinical laboratory should be available to the local health authority. 

  6.2.15.1 The clinical laboratory must provide documented procedures regarding their pre-analytical, analytical and post-analytical phases, including: 

  a) systematic registration and release of preliminary results; 

  b) procedure for potentially critical results; 

  c) systematic review of results and release of reports by a qualified professional. 

6.2.15.2 The performance of RTL and the rapid tests is subject to the issue of decisions that determine their diagnostic limitations and other information set out in item 6.3. 

  6.2.15.3 The clinical laboratory must maintain records of quality controls and procedures for their implementation. 

  6.2.15.4 The clinical laboratory must promote and maintain records of their continued education for users of RTL equipment. 

   

  CONCLUSION 

  The use of INR-POCT has great potential benefit in situations where the result of rapid INR influences clinical decision making, as in acute ischemic cerebrovascular accident (CVA), surgical procedures before and during cardiac surgery. Moreover, it has the potential to be used by patients to monitor oral anticoagulation, which can help increase patient adherence to treatment, since it facilitates the understanding of the importance of controlling the INR and the risks associated with this therapy. However, the precision and accuracy of INR-POCT still need to be improved to increase effectiveness and efficiency of the test. The definition of a responsible person for quality assurance of INR-POCT, in pre-analytical, analytical and post-analytical phases, needs to be reevaluated by the competent organs, in order to ensure it is going to be fulfilled. Undoubtedly, it constitutes an essential step to ensure the quality of this test and consequently, its greater use. 
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    ABSTRACT

    INTRODUCTION: The Greek language, the root of most Latin anatomical terms, is deeply present in the Anatomical Terminology. Many studies seek to analyze etymologically the terms stemming from the Greek words. In most of these studies, the terms appear defined according to the etymological understanding of the respective authors at the time of its creation. Therefore, it is possible that the terms currently used are not consistent with its origin in ancient Greek words.

    METHODS: We selected cardiologic anatomical terms derived from Greek words, which are included in the International Anatomical Terminology. We performed an etymological analysis using the Greek roots present in the earliest terms. We compared the cardiologic anatomical terms currently used in Greece and Brazil to the Greek roots originating from the ancient Greek language. We used morphological decomposition of Greek roots, prefixes, and suffixes. We also verified their use on the same lexicons and texts from the ancient Greek language.

    RESULTS: We provided a list comprising 30 cardiologic anatomical terms that have their origins in ancient Greek as well as their component parts in the International Anatomical Terminology. We included the terms in the way they were standardized in Portuguese, English, and Modern Greek as well as the roots of the ancient Greek words that originated them.

    CONCLUSION: Many works deal with the true origin of words (etymology) but most of them neither returns to the earliest roots nor relate them to their use in texts of ancient Greek language. By comparing the world's greatest studies on the etymology of Greek words, this paper tries to clarify the differences between the true origin of the Greek anatomical terms as well as the origins of the cardiologic anatomical terms more accepted today in Brazil by health professionals.

    Keywords: Etymology. Terminology as topic. Cardiology.

  

   

   

  INTRODUCTION

  Anatomy is the area of medical science that deals with the structure, arrangement and function of human organs, as well as the dissection of the body with the aim of studying its various parts. Anatomy designates all parts of the human body for teaching purposes. It is an independent branch of medical science, and it is essential for understanding the clinical facts. Heart anatomy, or cardiac anatomy, is used to designate the terms related to the anatomy of the heart. The word analysis comes from the Greek. Since Ancient Greece, it means "examination and study of a situation or an object in terms of the parts composing its simplest elements. It has the purpose of addressing and clarifying the situation or object through the breaking up of a whole into smaller parts" [1]. Etymology is the study the origin of the words. It studies the sources (roots) of words going back to the words that originated them [2].

  The Greek Language (GL), the basis for the creation of the Latin language [3], is much present in coining terms of anatomy. The spoken language of Greece comes from a prehistoric language, the Indo-European language, which is actually a hypothetical language supported only by poorly documented evidence [3]. This language appears in a given period of the Ancient History when people coming from India join others who were already living in parts of Europe. Historically, it is concluded that, with the experience of living in society these people have developed close ties and also an almost common language [3,4]. The differentiations and peculiarities of the Greek language, however, began to develop soon after the dissociation of the Greek people (the Hellenos) from the other Indo-European peoples. This probably occurred during the third millennium BC. At least, 2000 years B.C., the Greeks were already living in their territory, which they called Elláda [3,4], known in Brazil as the Hellenic Republic or Greece.

  Other most ancient languages prior to the Greek language and spoken in the same territory represented a linguistic substrate of minor importance for the GL. This fact is evidenced by glossological factors existing in that language and not found in any other language [3,4]. The GL, in spite of being the ancient language that fewer changes have undergone over the centuries, it is not grammatically or phonetically identical to Modern Greek. Deviations might have occurred in etymological terms derived from the Greek language. In Brazil, the standardization of terms occurred according to with the Parisiensia Nomina Anatomica (PNA) in 1955. Later, in 1965, it was referred to as Nomina Anatomica (NA). It originated in 1998 the new corpus of anatomical terms called Anatomical Terminology. Since this new corpus was adopted, there is a constant search for consensus. It has been revised, expanded, and modified four times [5].

  In several studies similar to the present one, the words are defined accordingly to the authors' etymological understanding at the time of its creation abroad. Thus, the etymological definitions of the terms currently used are not always consistent with their origin, the ancient Greek language (AGL).

  The objective of the present study is to analyze the etymology of the terms of the heart anatomy derived from the Greek language through its more ancient radical and to compare it to the etymological definition given currently in Greece and Brazil.

   

  METHODS

  As an initial criterion, in order to perform an analysis of the heart anatomy, we selected terms derived from Greek language contained in the international anatomical terminology. We excluded all the terms derived from Latin. We performed an etymological analysis of the roots used to build the most primitive terms returning to the origins of the AGL and relating them to the terms currently used in Greece and Brazil in their present anatomical terminology.

  Due to the antiquity of the language, it was also necessary to verify the use of terms in various stages of history and analyze them as the meaning contained in the respective texts and passages. Finally, we carried out a cross-information. Therefore, a criterion for selection was the diversity of sources for bibliographic analysis. We gathered all forms of use of terms of various areas of knowledge. We used etymology books and Greek dictionaries not translated into Brazil from Greek writers and teachers [3,6,7]; philosophy dictionaries and literature [1,8]; Brazilian etymological dictionaries [9-15], specific American and French etymological dictionaries [16-19]; literature and history of the Greek language [4]; translated literature related to several epochs; events and people of Ancient Greece [20-23], and specific articles about etymology [24 -26].

  In order to obtain the correct source of terms, their orthography in the Greek language has also been considered, once the linguistic analysis is critical to distinguish between etymological meanings. We examined the use of the studied terms by means of references related to ancient sources, from the Epics of Homer to the references of Aristotle, and we compared the most recognized international etymological lexicons and encyclopedias, including the Greek sources with other Brazilian studies. We did not consider the translation given at the time of the creation of the terms that most often occurred outside Greece. We used to accomplish that, the morphological decomposition of the roots, prefixes and suffixes. We examined the use of the roots in texts of the AGL.

   

  RESULTS

  Terms analysed:

  Standard term in Brazil: ANASTOMOSE

  English: Anastomosis

  AGL term: αναστοµώ(v.) (pronunciation – anastomô) – from αÌνα "up repeatedly" e στόµα "mouth"

  MGL corresponding term: αναστόµωση (pronunciation – anastómossi)

  Standard term in Brazil: ANATÔMICO

  English: Anatomical

  AGL term: ανα (pronunciation aná) / τέµνω(v.) (pronunciation – témno)

  MGL corresponding term: ανατοµικός (pronunciation – anatomicôs)

  Standard term in Brazil: ANGIOLOGIA – ANGIO 

  English: Angiology – Angio

  AGL term: άγγος (pronunciation – angós) / λόγος (pronunciation – lógos)

  MGL corresponding term: αγγειολογια (pronunciation – anguiologuía) / αγγείο (pronunciation – anguío) / λόγος (pronunciation – lógos)

  Standard term in Brazil: AORTA

  English: Aorta

  AGL term: αείρω(v.) (pronunciation – aíro) 'lift up, tie, fit into, hang'

  MGL corresponding term: αορτή (pronunciation – aortí)

  Standard term in Brazil: ARTÉRIA

  English: Arteria

  AGL term: αρτώ(v.) (pronunciation – artô) "hang, hold it high"

  MGL corresponding term: αρτηρία (pronunciation – artiría)

  Standard term in Brazil: AUTÔNOMO

  English: Autonomous

  AGL term: αυτόνοµος (pronunciation – aftônomos) "regulated by its own laws"

  MGL corresponding term: αυτόνοµος (pronunciation – aftônomos)

  Standard term in Brazil: BRONCO- (MEMBRANA BRONCOPERICÁRDICA)

  English: Broncho

  AGL term: βρόχω (approximated pronunciation – bróco) "swallow, devour"

  MGL corresponding term: βρόγχος (approximated pronunciation – vrôncos)

  Standard term in Brazil: CARDÍA - CARDIO-

  English: Cardio-

  AGL term: καρδία (pronunciation - cardía) "heart"

  MGL corresponding term: καρδιά (pronunciation – cardiá)

  Standard term in Brazil: CIRÚRGICO

  English: Surgical

  AGL term: χεíρ- (pronunciation aproximada – quir) "hand" / εργον (pronunciation – érgon) "trabalho" / -ικος (pronunciation – ikos) "relative to"

  MGL corresponding term: χειρουργικός (pronunciation – quirurguikôs)

  Standard term in Brazil: CLÍNICO

  English: Clinical

  AGL term: κλίνη (pronunciation – clíni) "hospital bed" / -ικος (pronunciation – ikos) "relative to"

  MGL corresponding term: κλινικός (pronunciation – klinikôs)

  Standard term in Brazil: CORONARIA

  English: Coronary

  AGL term: κορώνη (pronunciation – korôni) "recurvate"

  MGL corresponding term: stefaniaia (pronunciation: stefaniéa)

  Standard term in Brazil: DIAFRAGMA (DIAFRAGMÁTICO)

  English: Diaphragma

  AGL term: διαφράσω (pronunciation 'diafrásso') "blockade, I make a barrier"

  MGL corresponding term: διάφραγµα (pronunciation 'diáfragma')

  Standard term in Brazil: EMBOLIA (EMBOLIFORME)

  English: Embolism

  AGL term: εµβάλλω (pronunciation – embálo) "something thrust in" / forme (Latim term)

  MGL corresponding term: έµβολο (pronunciation – ênvolo)

  Standard term in Brazil: ENDOCÁRDIO

  English: Endocardium

  AGL term: ένδον (pronunciation – endós) "inside"/ καρδία (pronunciation – kardía) "heart"

  MGL corresponding term: ενδοκάρδιο (pronunciation – endokárdio)

  Standard term in Brazil: ENDOTELIO

  English: Endothelium

  AGL term: ένδον (pronunciation – endós) "inside" / (επι)θηλή (pronunciation – thilí) "nipple"

  MGL corresponding term: ενδοθήλιο (pronunciation – endothílio)

  Standard term in Brazil: ENDOTORÁCICA

  English: Endothoracic

  AGL term: ένδον (pronunciation – endós) / θώραξ (pronunciation – thórax) "armour"

  MGL corresponding term: ενδο/ωραχικο (pronunciation: endothorachikô)

  Standard term in Brazil: EPITÉLIO

  English: Epithelium

  AGL term: επί (pronunciation – epí) / θήλιο (pronunciation – thílio) "nipple"

  MGL corresponding term: επιθήλιο (pronunciation – epithílio)

  Standard term in Brazil: ESPLÂNCNICO

  English: Splanchno

  AGL term: σπλάγχνο (pronunciation – splâncno) "viscus"

  MGL corresponding term: σπλαγχνικός (pronunciation – splancnikôs)

  Standard term in Brazil: FRÊNICO

  English: Phrenico

  AGL term: φρην (pronunciation: frin) "mind"

  MGL corresponding term: φρένες (pronunciation: frénes)

  Standard term in Brazil: GÂNGLIO

  English: Ganglion

  AGL term: γαγγλίον (pronunciation – ganglíon) "uncertain etymology"

  MGL corresponding term: γάγγλιο (pronunciation – gânglio)

  Standard term in Brazil: HISTOLÓGICO

  English: Histological

  AGL term: ιστός (pronunciation – istós) "tissue" / λόγος (pronunciation – logos) "treatise, discourse"

  MGL corresponding term: ιστολογικός (pronunciation – istologuikôs)

  Standard term in Brazil: ISTMO (ISTMO DA AORTA)

  English: Isthmus

  AGL term: ιθµός (pronunciation – ithmós) "slight constriction"

  MGL corresponding term: ισθµός (pronunciation – isthmós)

  Standard term in Brazil: LINFA (LINFÁTICO – LINFONODOS)

  English: Lymph

  AGL term: νύµφη (pronunciation: nínfi) "mythological being"

  MGL corresponding term: νύµφη (pronunciation: nínfi)

  Standard term in Brazil: LOBO (ARTÉRIAS LOBARES – ARTÉRIA LOBAR MÉDIA)

  English: Lobus

  AGL term: λοβός (pronunciation – lovôs) "A rounded projecting part bounded by fissures, sulci, connective tissue septa, or other structural demarcations"

  MGL corresponding term: λοβός (pronunciation – lovôs)

  Standard term in Brazil: MIOCÁRDIO

  English: Myocardium

  AGL term: µυς (pronunciation – mi) "little mouse" / καρδιά (pronunciation – cardiá) "heart"

  MGL corresponding term: µυοκάρδιο (pronunciation – miocárdio)

  Standard term in Brazil: MIOLOGIA

  English: Myology

  AGL term: µυς (pronunciation – mis) "little mouse" / λογια (pronunciation – loguía) "treatise, discourse"

  MGL corresponding term: µυολογία (pronunciation – miologuía)

  Standard term in Brazil: PARASSIMPÁTICO

  English: Parasympathetic

  AGL term: παρα (pronunciation – para) "parallel to" / συµπαθώ(v.) (pronunciation – simpathô) "I am touched by the emotions of another person"

  MGL corresponding term: παρασυµπαθητικός (pronunciation – parassimbathitikôs)

  Standard term in Brazil: PERICÁRDIO

  English: Pericardium

  AGL term: περικαρδίου (pronunciation – perikardíu) "around the heart"

  MGL corresponding term: περικάρδιο (pronunciation – perikárdio)

  Standard term in Brazil: SIMPÁTICO

  English: Sympathetic

  AGL term: συµπαθώ(v.) (pronunciation - simpathô) "I am touched by the emotions of another person"

  MGL corresponding term: συµπαθητικός (pronunciation – simbathitikôs)

  Standard term in Brazil: TRÍGONO (TRÍGONO FIBROSO - DIREITO E ESQUERDO DO CORAÇÃO)

  English: Trigonum

  AGL term: τρι– "três" / γονία (pronunciation – gonía) "knee/genu, angle"

  MGL corresponding term: τρίγωνο (pronunciation: trígono)

   

  DISCUSSION 

  The evolution of a language is extremely dynamic, which causes some difficulty in understanding the term real meaning. The words mentioned should be related to feelings, aggregate cultural values and customs of each civilization [4,9]. When we deal with such an old language as the Greek language, the words are born for a purpose and over the centuries, these words can acquire a totally different meaning [9]. Ruth Benedict, the anthropologist, in her book "The Chrysanthemum and the Sword," written in 1946, says that the culture is like a lens through which we view the world. "The lens through which a nation sees life is not the same as other nation uses. It is difficult to be conscious with eyes through which we look" (Benedict, 2002). For example, the term soma that in the modern Greece has always meant the body, in the Ancient Greek of Homer did not have that meaning. As a matter of fact, it had no meaning in living man. The term "soma" came to exist only after death, i.e., the closest meaning transferred to the present day would be "corpse" [9]. Giovanni Reale says in his study: "the language is much more than an instrument by which thought expresses the thing, as it is the language itself that brings to light the thing and allows the mind to think of it. The language is never susceptible to a perfect translation to another language, because to reach an understanding and a complete expression of the messages communicated in this language, we would have to be a direct participant in the world in which that language is expressed" [9].

  The term cardio- has been used since Ancient Greece with the same meaning of "heart." The true origin of the term lies in the root of the Indo-European word 'kerd', which already had the meaning of heart [4]. The same term is also found in the Epics of Homer as a synonym for cardio- [9]. In Ancient Greece, besides being considered a physical organ, the heart - so often reported in archaic writing - was also considered as an organ of feeling. Until a certain period of the antiquity, the Greeks believed that the heart was the seat of the center of the intellect. Once the organ responds promptly to any strong emotion, many emotions were attributed to it such as joy, pain, fear, anger, tenderness, etc. [4,9]. Remnants of that thought linger today as the heart is reported as an organ of feeling, however, always metaphorically. In fact, for the Homeric man these feelings were the proper functions of the heart.

  Generally, in Brazil, simple anatomical terms derive from Latin, while the compound terms derived from the Greek. Therefore, cardio- is only found as a form of combination [16]. This is what happens in cardiogenic [Of cardiac origin], cardiology [cardio- + G. logos, study], cardiogram [cardio- + G. gramma, a diagram], etc. In the international anatomical terminology, we can find the term cardia, which derives from the same Greek root [G. kardia, heart]. However, it is used to designate the area of the stomach close to the esophageal opening (cardiac orifice or cardia) that contains the cardiac glands [2,3,14]. According to Jean Riolan, the term cardia was used by the ancients as a synonym for the mouth of the stomach [14].

  For example, many of the heart anatomy terms we use today such as cardiology, anatomy, and anastomosis have a French origin. These are loanwords borrowed from the roots of the Ancient Greek Language [3,4]. The term anastomosis has a French origin borrowed from Greek words. It means the communication between two tubular organs, which can occur naturally due to illness or surgery. Galvão [11] translates it as to the action of discherge. Fernandes [14] puts it another way: "through the mouths." Etymologically, the term comes from two roots of the Ancient Greek Language, ανα "up, repeatedly, consecutively, continually" and στόµα "mouth" with this same meaning from the Indo-European language as in '-Stom': "mouth" [3] .

  The term angiology comes from the roots 'άγγος' and λέγω (v.). The term αγγείο, from the Modern Greek Language, has meanings as the following: container for storage or transport of fluids (jar); conductive tubes in the body conveying blood or other organic fluids (arteries, veins, lymph vessels) [3,6,16]. In the Ancient Greek Language, the root 'άγγος' had the meaning of "compartment, pot, vase, amphora. The term "Λόγος" comes from λέγω (v.) meaning "speech, discourse" [3,4,6]. Although derived from the Ancient Greek Language, the term angiology has its origin in France as 'angiologie'. There was a modification of the spelling over the years. This facilitated the pronunciation, and the term angiology entered common usage in Brazil. Semantics was maintained. The term "anatomical" is used both in Brazil and Modern Greece (ανατοµικό). It has the following meaning: relating to anatomy. The term anatomy had its origin in France. It was borrowed from the roots of the Ancient Greek Language ana (ανα) "from the bottom up, repeatedly" and têmno (τέµνω) "to cut, to open" [3.14]. As a science that studies the various body structures, anatomy has been used in Greece since 1738 [3]. It was translated by Edgar A. M. Morales as: "cut on all sides of an animal body in order to see its forms and to study its various parts" [26].

  The term artery is used both in the Modern Greek Language (αρτηρία) and in Brazil (artéria). Considered by the ancients as "air conduits [aeir + thirón], once blood was not found in the arteries after death [14]. A primitive meaning was "trachea". At the time of Aristotle, it was called trachea-artery [11]. However, the most primitive root, that is, the true origin in the Ancient Greek Language is 'αρτώ' (pronunciation - artô), which means "hang, hold high" [2,3,6]. There is a relation of this term under the root 'αείρω', which means "float, lift, connect, fit." Therefore, it is related to the term aorta. The term αέρα (pronunciation - aéra) also comes from the root 'αείρω', which means "air" [3]. The term aorta is used both in Modern Greek Language ("Αορτή") and in Brazil ("aorta"). The term of the Ancient Greek Language "αείρω" (v), to suspend, to lift, to connect, to fit, etc., gave birth to the noun αορτήρ, which means "suspensor" (pronunciation - aortír) [3]. Thus, the aorta might be defined as the artery connecting (binds) the heart to the whole arterial tree, and also as being the site of "setting" of the entire system to the heart. Aristotle defined as flebos the term 'aorté', which is translated as a carried or suspended vein [11].

  The term broncho- in Human Anatomy carries the same meaning in both the Modern Greek Language and Brazil. Its etymology is uncertain. However, by linguistic analogy, it is possible to relate the standardized term in Brazil and Greece with the verb of the Ancient Greek Language 'βρόχω', which means "swallow, devour." The origins of the term coronary are found in the Ancient Greek Language κορώνη (pronunciation Koróni). It means "crow" or "hooked/recurved" [3,18,19]. The term used today in Brazil comes from 'the Latin 'Corona', which is a loanword from the term crown. However, it was borrowed from the Ancient Geek Language whose meaning was hooked/recurved or crow [3,18,19]. In the Modern Greek Language, the term corresponding to coronary is 'stefaniaia', which comes from stephane (pronunciation stefané) that means crown. Although the term is used even in Greece with the meaning of crown (stefaniaia), its etymology relies on the Ancient Greek κορώνη, which meant 'hooked/recurved' [3,18,19]. Etymologically, the term could be translated as 'curved or bent near its tips like the beak of a crow'.

  The term autonomus has been used since the Ancient Greece as 'αυτόνοµος' (pronunciation aftônomos) with the meaning of "something or someone that is governed by its own laws; it does not depend on another person; independent; having independence or freedom from control by external forces" [1,3,6,7]. In the Modern Greek Language, the corresponding term is the same: αυτόνοµος (pronunciation - aftônomos). It comes from the terms of the Ancient Greek Language αυτό, meaning "own, for my own account" and νόµος, meaning "law." Autonomous was also used in the field of philosophy to designate the independence of the will toward an object of desire and as the ability to establish itself as a proper law [1]. The surgical term, "χειρουργικός" (pronunciation: quirurguikôs), has been used in medicine since Ancient Greece. It comes from the roots of the Ancient Greek Language χεíρ (approximate pronunciation: Kir), which means "hand", εργον meaning "work", and the suffix -ικός, meaning "relating to" [3.16].

  The term, "κλινικός" (clinical), is used in medicine both in Greece and Brazil with the same meaning: "what is relative to the medical practice for the patient's therapy." The meaning of this term is relatively new, and it appeared in France deriving from the term "clinique." Centuries before, Galen had already referred to the term 'κλίνη' as "hospital bed." All related terms (clinic, clinical, clinoid, etc.) derived from the same root of the Ancient Greek Language, "κλίνη", which in turn comes from the term 'κλίνω' (v.), which also comes from the AGL meaning "to bow, to tilt." In ancient writings, it specifically refers to the inclination of the body in any direction from the standing position: to incline, to lie down.

  The term diaphragm is used in the area of Human Anatomy to designate the main respiratory muscle separating the thoracic and abdominal partitions. It comes from the Greek term 'διαφράσω' (v.) meaning "a partition wall, a barrier" [1,3]. The term derives from the following roots: 'Ana' = 'through' and frásson = 'encircle, surround, enclose' [1,3,16]. Emboliform is a hybrid term (of a confusing nature), which comes from the Greek root έµβολο (pronunciation Ênvolo). It is also used in Brazil with a medical meaning of "mass of clotted blood or any substance not dissolved in the bloodstream able to occlude blood flow." Although it has been translated as 'wedge', the true origin of the term "εµβάλλω", from the Ancient Greek Language, is "to put into" [3]. The term was used by Hippocrates to describe the replacement of a bone in place [12]. It also comes from two roots of the Ancient Greek Language, 'ev' (pronunciation - en), which had the meaning of "inside," "part of" + 'βάλλω' (v.), which meant "to put" [3,6]. In Homeric texts, the term was already used in the meaning of "to put." Currently, in Greece, the term 'eµβολia' means a vaccine (plural, eµβολia).

  The prefix 'endo-', from the ancient Greek ένδον (pronunciation - éndon), is a compound term, and it is present in endocardial endothelium, endothoracic, etc. Its origin arises from two roots of the ancient Greek 'ev' (pronunciation - en), which means "inner, absorbing, or containing," and 'e-δον' meaning "home," "inside the house" [3,6]. However, this word root used to express the word house contained in itself a "metaphoric" sense, referring to our most intimate environment, the body's internal environment [1,3]. Transcribing it according to its use in ancient texts, we reach the meaning of "inside our own body."

  The prefix peri-, which composes the word pericardium, is a common prefix in terms derived from the Greek language, as well as the prefix endo-. The prefix peri- has its origin arising from the AGL word "πέριξ" (pronunciation - périks). It had the meaning of "around, about, near, on all sides" [3.16]. In the Modern Greek Language, the term 'περί' (pronunciation - peri) carries the following meanings: regarding, more or less, around, or near [16]. Endothelium comes from the ancient Greek Language term 'ένδον', which means "inside the body" and the term 'θηλή' meaning "nipple," that in turn arises from the term θηλώ, which indicates "to suck, to breastfeed." The term 'Θηλώ' is related to female gender. The same word root forms the word "feminine," which in the Greek language means 'θηλυκός' (pronunciation - thilikôs). The term thorax (θώραξ) had the meaning of "armor" in ancient Greece. It comes from the word endothoracic. It referred to a type of leather or metal armor that protected the warriors' chest and back.

  Term sympathetic has its origin in the ancient Greek Language 'συµπαθώ' (v.) (pronunciation simbathô). It first meant: "I am touched with the emotions of another person; I feel the pain of another person." It is formed by the ancient Greek roots 'συµ' and 'πάθσκω' (pronunciation páthsco) meaning "with, together" and "I suffer", respectively. It is a term related to suffering caused by a disease [2,3,6]. The prefix para- (παρα - pronunciation para), like in the word parasympathetic, is quite common in the Greek language. It conveyed the meaning of "adjacent, alongside, near, parallel to." In the Modern Greek Language, the term παρά (pronunciation - pará) has several meanings, such as "on the contrary, reduction, lack of, less, imposition or exception (παρά) [I do not want anything besides your help], alternation [(day = παρά) (every other day)], near, far from, and at the side of [16].

  The term splanchnic (σπλαγχνικός) refers to "the viscera." It has its origin arising from the ancient Greek Language σπλάγχνο, which means "viscus." The term is also related to the word σπλήν (pronunciation - splín). It conveys a similar meaning in the ancient Greek Language. In the Modern Greek Language, the term 'σπλάγχνο' refers to the viscera and the term 'σπλήν' to the spleen. The term lobe (λοβός) both in Greece and Brazil is used in Human Anatomy to describe each part of the same organ bounded by fissures, sulci, connective tissue septa, or other structural demarcations. In the ancient Greek Language, it came from the word 'λοβός', which had the meaning of "rounded projecting protrusions bounded by a fissure or a section" [3].

  The term lymph comes from the ancient Greek word nínfi. It arrived in Brazil through the Latin word lympha. It was translated by many authors as clear spring water [3.12]. However, the term nínfes (nymphs) refers to minor youth female nature deities, which always wear white dresses. They are believed to dwell in mountains and groves, by springs and rivers, and also in trees and in valleys and cool grottoes. Arising from the same term, the Greek nífi (νύµφη) (nymph) has "bride" and "veiled" among its meanings. The correlation of similar terms of the Greek language is done through the words "freshness, youth, clarity, pureness, serenity" [3,6]. The Greek root thelium (from the Greek θήλιο) as found in endothelium and epithelium, in most studies of Greek etymology is reported as a "nipplelike structure/mamma" [1,15,16] due to the similarity of this tissue with the nipples [15]. According to Greek works, the root has its origin in the Indo-European language with the meaning of "to suck, to breastfeed" [3].

  Since the Epics of Homer up to the time of the great Greek philosophers, the Greek term phren- has been cited several times. It has very different meanings. In part, the term is related to a physical body, but most often it appears linked to the emotions and in general to the mind [1,8]. The term also appears as phren, indicating diaphragm [8]. However, this does not seem to be the first definition or translation given by Homer. In most of the passages, the term relates to various feelings and emotions. So one can understand why it is often found translated as "heart." The term phren is found with two meanings: mind and heart [3,8]. Although in most of the passages from the Epics of Homer, the word phren is found with the meaning of mind, in the Iliad it also appears with the meaning of heart [8]. A convincing explanation for this translation of the term phren as diaphragm or heart existed in a given period of the antiquity; the Greeks regarded the diaphragm, near the heart, as the center of the intellect! [4,8].

   

  CONCLUSION 

  Most of the terms from the Greek language were created outside of Greece. They were loanwords - a word borrowed from a donor language and incorporated into a recipient language. The terms were borrowed from the roots of the Ancient Greek Language. Through a survey of the origins of the Greek language, we could verify that there is a wide divergence between the etymological meaning perceived by the authors and the etymology of the roots used to build the international standardized terms of the heart anatomy. There are many studies that address the real origin of words (etymology), but most of them will not go far beyond the birth of the term, which is usually composed of two or more radicals from the Ancient Greek Language. We analyzed many terms according to the meaning given to them at the time of their creation, leaving aside the analysis of the primitive radicals. Obviously, one cannot reach absolute conclusions on this specific area, but in order to carry out this search it is necessary to consider the precepts of analogy and language, especially for a language as complex as the ancient Greek. The present study compared the world's greatest works on the etymology of Greek words published in several languages, including citations on the earliest sources of the AGL: the Epics of Homer. Thus, it was possible to clarify some discrepancies between the true origin of the heart anatomy terms and the most accepted terms today in Brazil by health professionals.
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    APPENDIX 1: COMMON PREFIXES AND SUFIXES

    A - AN

    AGL prefix: α - αν [pronunciation - an (when before a vowel)]

    MGL: α - αν [pronunciation - an (when before a vowel)]

    The prefix indicates "no, not, without, lack of, apart"

    ANA

    AGL prefix: αÌνα (pronunciation - aná) - "up", "upward, upward movement" or "something that occurs for the first time or subsequently". Uncertain etymology

    MGL: ανα (pronunciation - aná) - It indicates something that (1) goes up, moves upward, (2) continuously happens, (3) split up, (4) - distribution through a space, (5) - distribution for a period of time.

    APO

    AGL prefix: από (pronunciation - apô) "away from, separate from, separation"

    MGL: από (pronunciation - apô). It indicates: 1- starting place; 2- starting time; 3- comparative; 4- cause.

    EN

    IGA prefix: ev (pronunciation - en) Meaning: (1) within 2- during, while, whereas, as long as.

    MGL: ev (pronunciation - em) It indicates: 1- inside, within, entrance; 2- sum, conquest, possession; 3- increase of

    ENDOS

    AGL prfefix: ένδον (pronunciation - endós). Etymologically the term comes from ev (pronunciation - en) that meant "within" "inner" and -δον that meant "house", "inside the house". However, archaeological finds from the Greek language, refer to its meaning as "within the body."

    MGL: ενδο (pronunciation - endo) Meaning "inner", "within".

    EPI

    AGL prefix: επί (pronunciation - epí). It indicates 1- over, upon, above; 2- sum; 3-immediately after, subsequently, after.

    MGL: epí (pronunciation - epí). It indicates: 1- over, upon, above; 2- sum; 3- something else, the besto f a group; 4 - immediately after, subsequently, after

    HIPO

    RAGL prefix: υπο (pronunciation - ipo) Meaning: "below, under"

    MGL: υπό - υπ (pronunciation - ipô) Meaning: 1- below, under; 2- under the effect of; 3- Someone who has a hierarchically lower position; 4- something that happens hiddenly, under the table, something that occurs at lower levels 5- backward movement, back; 6- something that exists in small amounts or for a short time; 7- something characterized by failure, failure, lack of, something that is below the limit; 8- it indicates something more intense than normal.

    ÍDE (OIDE)

    AGL prefix: eídos (pronunciation - ídos) Meaning: "shape". I.E.origin 'weid' (Probable Ancient Greek pronunciation - oid) "I know, I see"

    MGL: eídos (pronunciation - ídos) Meaning "shaped, as". it is also used in human biology as "species."

    LOGOS

    AGL root: λόγος (logos) that comes from 'λέγω' (lêgo) Meaning "I form a group, I gather infromation" and afterwards I "speak"

    MGL: λέγω (pronunciation - lêgo) Meaning "to express something through speech".

    MI(O)- / MY(O)-

    Combining root meaning relating or pertaining to a muscle.

    OIDE

    AGL: eidos (pronunciation - idôs) - The first meaning of 'eidos' in AGLI was 'like the shape of', a probable link with the term 'weid' from the IEL, which meant 'I know, I see'.

    MGL: 1- in the shape of; 2- species or kind.

    PARA

    AGL prefix: παρα (pronunciation - para) - Meaning "parallel to, by the side"

    MGL: παρά (pronunciation - pará) - It indicates 1- contrary to; 2- decline, miss, lack, less (he lost the game by 5 points - παρά (by); 3- exception or imposition (I do not want anything from you (beyond) (παρά) your help); 4- alternation (every two days); 5- place, locality: position in relation to something (close by, far away, by the side of).

    PERI

    AGL prefix: πέριξ (pronunciation - périks) Meaning "around; on all sides"

    MGL: περί (pronunciation - perí) Meaning 1- in respect to; 2- more or less; around; 3- close by, around.

    SIN-

    AGL root: ξύν (pronunciation - ksín) Meaning "with, together with, along with"

    MGL: συν- (pronunciation - sín) it is also used as συ-, συµ-, συγ-, συλ-, συσ e συρ. It indicates: 1- something that happens together or with the help of another; 2- a common feature in more than one object or person; 3 - related to more than one thing or person.
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    ABSTRACT

    This article reports a case of a cardiac retransplantation without the use of blood products, in a 6 year old child, with severe dilated cardiomyopathy after chronic graft rejection and refractory to clinical treatment. To avoid a blood transfusion in this surgery a multidisciplinary approach was planned, which involved the use of preoperative erythropoietin, acute normovolemic hemodilution and intraoperative cell savage with autologous blood recovery system, as well as a meticulous hemostasis and reduced postoperative phlebotomy. 

    Descriptors: Heart transplantation. Child. Erythropoietin. Blood transfusion, autologous. Graft rejection. 

  

   

   

  INTRODUCTION 

  Medicine is one of many areas of knowledge related to the maintenance and restoration of health. It works in a broad sense, with the prevention and cure of human and animal diseases in a medical context. This became evident in 1967 when it performed the first heart transplant between humans, by Barnard [1]. That same year, Kantrowitz et al. [2] tried, unsuccessfully, the first transplant in newborn patients with Ebstein anomaly. Only in 1984, after the introduction of cyclosporine in the handling of rejection, which Bailey et al. [3] performed the first transplant in a child with the hypoplastic left heart syndrome (HLHS). 

  In children with severe cardiomyopathy refractory to medical treatment, as in the case of non-compacted myocardium [4], or cardiogenic shock [5], heart transplantation is imposed as saving measure. The first heart transplant in an adult without use of blood transfusion occurred in 1985 [6]. At the Congress of the Brazilian Society of Cardiology (CSBC), 2009, a heart transplant was reported in a child 2 years and 9 months, without the use of blood products [7]. Neonatal and infant cardiac transplantation has enabled survival and improved quality of life in children with severe myocardial dysfunction [8]. The graft failure occurs in approximately 7% of heart transplants in children [9] and in these cases, retransplantation becomes the only therapeutic option. Well-defined strategies have enabled to reduce the use of blood transfusions in cardiac surgery [10,11]. The treatment by cardiac retransplantation, particularly for pediatric patients, is what has reduced prospects for organ procurement in a timely manner, especially at the lower weight and reduced availability of compatible donors. Recently, we discovered, after research in national and international literature, which had not yet been reports of retransplantation in children without the use of blood transfusion. Thus, we report a case of cardiac retransplantation in a 6 year old child without blood transfusion. 

  The study was approved by the Ethics Committee in Research of the Hospital Beneficência Portuguesa of São Paulo (São Paulo, SP, Brazil). 

   

  CASE REPORT 

  One child, female, with a diagnosis of HLHS at birth, was submitted initially to the first (04/11/2003) and second (03/19/2004) stage of the correction protocol Norwood. After 2 years and 4 months, she developed severe myocardial dysfunction, cardiac transplantation is necessary, performed on 29.07.2006, without the use of blood products [7]. 

  The patient was uneventful until 2009, when she was again admitted to the Hospital Beneficência Portuguesa of São Paulo, with 6 years, weight 16.6 kg and body surface area of 0.69 m2, respectively, diagnosed with congestive heart failure functional class IV according to New York Heart Association (NYHA), and ventricular tachycardia in severe chronic rejection refractory to immunosuppressive therapy (cyclosporine, mycophenolate , methylprednisolone), as well as the use of vasoactive drugs (dobutamine, milrinone, norepinephrine), evolving with rapid clinical deterioration, even to cardiogenic shock, requiring mechanical ventilation. A transthoracic echocardiogram revealed poor left ventricular function to a significant degree, with delta D of 16%. Due to this large hemodynamic instability without response to medical treatment, he was appointed the new heart transplant. 

  For religious reasons, parents requested that staff apply in this case the protocol management and conservation of blood to serious and complex heart surgery, the team created especially for surgery in adults but also in some cases in children, as shown in the CSBC, in 2011 [12]. With a more restrictive conduit for blood transfusion [13], this surgery was accepted. 

  Preoperatively, the child showed normal levels of hemoglobin (13.0 g / dl), hematocrit (38 mL / dL) and platelets (146 mil/mm3), nevertheless, we promptly began treatment with recombinant human erythropoietin (rHuEPO 600 IU / kg / week), ferrous sulphate (10 mg / kg / day), folic acid (5 mg / day), and cyanocobalamin (vitamin B12 5000 IU / day) because the optimum result of the stimulus erythrocytes occurs later after the first week [14]. 

  With a schedule of any team (surgeon, physician, anesthesiologist, intensive care), was performed orthotopic cardiac retransplantation, on 12/13/2009, successfully and without administration of blood products. The total time of ischemia was 180 minutes. For surgery, we mini-circuit (mini-SCC) without human albumin in the priming, controlled hypotensive anesthesia, normothermia, acute normovolemic hemodilution (ANH) and, crucially, intraoperative recovery of cells (cell saver), and meticulous hemostasis. 

  Postoperatively, the child was kept normotensive and normothermic and also minimized the phlebotomy. RHuEPO were reintroduced, iron, vitamin B12 and folate and the beginning of immunosuppressants. The dose of cyclosporine was controlled according to their serum by means of radioimmunoassay method, maintaining the level of 300-400 ng / mL. The dose of mycophenolate sodium was 11.2 mg / kg / day. The lowest level of hemoglobin after surgery was 9.7 g / dl. Patient was discharged 40 days after transplantation and with normal levels of hemoglobin (Figure 1). 
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  Since the retransplantation by that date, the child is in excellent general condition with normal biventricular cardiac function at the Doppler echocardiography (Figure 2), with no sign of rejection and lack of toxicity by immunosuppressants. 
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  DISCUSSION 

  Since the first reported case of retransplantation in 1977 [15], experience with this procedure is still limited, especially in children. Vasculopathy and acute or chronic rejection of the graft represent the main indications [16]. In 1964, we performed the first heart surgery in the world without blood transfusion [17], and since then several other similar cases have been described in the literature [18]. Although some studies show, first, that surgery with massive bleeding not treated with blood transfusions increase the risk of death [19], which actually has been observed in the last decade, several studies showing increased morbidity [20], and fundamentally increase in mortality related to the practice of blood transfusions [21,22]. Another extension problem worldwide is the shortage of blood, raising great concern. In a situation of increasing demand for blood and blood products, with a stationary trend of donations, the emphasis is on lack of stocks in several countries [23]. In Brazil, the demand for blood increases 1% per year, while expectations for growth of blood donations ranging from 0.5% to 0.7% per year [24]. All this has contributed to seek medical treatment options [11] and more restrictive strategies [25] to avoid or minimize blood transfusions. 

  We have many protocols in the literature for performing pediatric heart surgery free of homologous blood transfusion, first, we mention the proposed by Gomez et al. [26], who enumerated several strategies in pre-, intra-and postoperatively. In 2008, other authors confirmed the efficacy and safety of these programs [27]. Another protocol considers the pre-autologous blood donation associated with the administration of erythropoietin [28]. 

  Similarly, since 2002, also developed a program of management and conservation of homologous blood for cardiac surgery, which basically boils down to increase red cell mass (iron, folate and rHuEPO) [29,30], and the HNA, the Intraoperative recovery of cells [27] and, crucially, the surgical technique with meticulous hemostasis. Thanks to this program, multiple blood transfusions have been reduced or even avoided, especially in case of retransplantation. 

   

  CONCLUSION 

  It was possible to perform a cardiac retransplantation without the use of homologous blood in a child with severe dilated cardiomyopathy after chronic graft rejection and irreversible drug therapy, using a program management and conservation of blood, and rigorous multidisciplinary planning. Blood transfusions can be avoided or reduced when it is meant to preserve the autologous blood. 
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  The 2012 Fraternity Campaign had as its theme "Fraternity and Public Health" and the motto "Let health be spread all over the Earth." The objective of the National Conference of Brazilian Bishops (NCBB) was to reflect on the reality of Brazil's healthcare and encourage the mobilization for improvements in public service and reinforces the need for greater attention to the sick in their quest for a healthy life. 

  It focuses on the inefficiency of the Unified Health System (UHS) at variance with the particular services, which is still reinforced by budget cuts, subjecting the patient to long lines for the service, taking a long time to take exams, lack of vacancies in hospitals and even medications. 

  Noting that health promotion is not a favor from the government, but a social right, the campaign urged Brazilian students to this debate, because there is no point examining the inefficiency of this service without a commitment to promote improvements, an important factor for their own professional training of students, including the implementation of interdisciplinary training. 

  In evidence to the setting of public policies in health, training of health professionals (here, specifically, medical training) represents an arid terrain that raises questions and conflicts and the changes it requires. 

  In the management, it is really hard to make the school / university to work as a hospital or an orchestra. In hospitals, the excuses are in cemeteries. In orchestras, the discord is answered by people booing them. 

  Representing privileged sites of knowledge production and discussion, the schools still reflect and reproduce the logic of the fragmented scientism itself, failing to leverage the very richest in the field of education: possible relationships to be developed between professor and student, and later on, revert to the relationships established between professionals and their patients, or between those  who care and who are cared for. The neglect of the area of interpersonal relations has been expressed, among other results, the low rates of resolution of the UHS, the dissatisfaction of many professionals and users of services and use of high-cost procedures, which are often unnecessary. 

  We can assume that, as constitutionally guaranteed, the USH as the ordering of human resources in health is still restricted to the theoretical dimension. Recognizing it as a training officer requires extensive restructuring in medical curriculum, specifically to be held by successive and ongoing curricular innovations, guided by the principle of comprehensiveness - complex notion that articulates concepts and practices of health - and the review process labor and management in health. For this purpose, disruptions of the biomedical paradigm are necessary, which still maintains health practices and many of the medical curricula in Brazil, and the simplistic concept that "being healthy is not a disease," which means removing the focus of welfare actions and understand that care, rather than assistance, should combine actions of disease prevention, health promotion, beyond cure and rehabilitation - all requiring plurality of knowledge, and also interdisciplinary and multiprofessional teamwork , preferably network. 

  However, these actions do not occur by themselves, they involve a number of procedures and decisions that depend on the government, managers of services, the community and in particular, the academic world. How can the courses organize themselves to form a professional capable of working under this new paradigm in the health area? 

  The National Curriculum Guidelines (NCG) [1] for the courses in the area of health, approved in 2001 and resulting from a process of discussion between government representatives, professors, students, pro-deans and principals of schools, among others, are designed to guide their training, based on general knowledge and emphasis on social commitment. This means rethinking the role of the school that, until then, would never interact with society. 

  If taken as a benchmark for innovation, these guidelines represent undoubtedly a major task for the institutions of higher education, by introducing new elements, which show forms of organization and management of teaching that have never been used in Brazil's academic levels. It is proposed to guide the medical courses, among others, to innovate their curricula so that they are linked to the needs of Brazilian society, seeking "dialogue" of the curriculum projects with the social context in which the university is a part; guiding the training of professionals who are able to act at different levels of health care, being competent to work, especially in primary care and social responsibility. This is a new fact that requires a high level of technical complexity. 

  However, there is a long way to go, in which universities play an important role as agents of this process. Medical schools are, mostly, playing a dichotomized training, disciplinary expressed in the curriculum, fragmented and focused on specialties, with the prevailing field of practice the university hospital, emphasizing the procedure-centered health practices disregarding the user- centered ones. 

  Approaching the guidelines of UHS, it is not hard to see that the project of transforming the health care of the Brazilian population has been designed without taking into account the actors who would make the system work. By using an analogy: a machine with high technology and high complexity does not work if there is someone able to operate it. This can be transcribed to the current policy of Public Health, created a Unified Health System, but those involved in its implementation, operation and maintenance are not committed or prepared to act in this system, since the training institutions did not follow the changes resulting from this new orientation. In theory, it is attributed to the UHS the authority to order the formation of human resources in health, based on a new model that integrates the theoretical with the practical services. It is necessary and urgent to the relationship that the university should establish with the UHS, using inclusive public policies that are being implemented to ensure this integration. 

  The debate on the formation and development in the health area as a strategic move to drive the agenda of renewal and reform in the health sector, therefore, of a deep understanding that health sector reform as profound renewal of health organizations, does not happen without an education policy in the sector. [...] Although there is no doubt that a thorough reform process cannot be done without major changes in the ethical, technical and institutional personnel profile [...], no reform will be done without changing the quality relations of health care, failing to improve the technical organization of the system and which does not generate, in the actions of users and services or the population, the sense of caution. 

  In our view, the curricular innovation correspond to the changes that seek to build new processes for training of professionals in their relations with the socioeconomic structure, involving those relationships, others for the content, processes and methods of teaching / learning. Therefore, it includes significant changes in the curriculum, which can become the embryo of major changes in university-school-community. 

  In the text of the NCG, for example, out of the 22 skills and abilities listed for the graduates of medical school, most of them indicate an action, behavior, a result that the professional must meet, which we briefly removed from the official text: 

  [...] To communicate adequately with their colleagues, patients and families, performing with proficiency anamnesis [...]; properly diagnosing and treating major diseases of human beings [...]; properly utilizing semiological and therapeutic resources [...], performing medical and surgical procedures necessary for outpatient care and for the initial care of emergency care at all stages of life cycle [...] Translated into English. Original text in Portuguese. 

  Few of these skills relate to attitudes and values, as can be seen in those who identify also the text of the NCG: 

  [...] Dealing critically with the dynamics of the market and health policies, recognizing their limitations and refer appropriately, patients with problems that escape the reach of their general education, work in interdisciplinary team [1]. Translated into English. Original Text in Portuguese. 

  However, we must recognize the importance of this document; it clearly demonstrates the intention to emphasize the social role of egress and approximate the medical education needs to the population, political issues, the interdisciplinary work in prevention and health promotion. Even if it is still not extensive, its formulation suggests a breakthrough in terms of innovations in the curriculum of health professionals. 

  In this context, the choice of the theme "Fraternity and Public Health" further strengthens the need for a Medicine in the country aimed to promote health without distinction of social class, with actions that humanize the performance of professionals and students aware of their importance as agents of transformation. 

  The most attentive and competent doctors have  concluded that we cannot measure the patients' affliction only by the answers given by the diagnosis machines. Human beings, first of all want to be treated like people. They need sympathy, attention for their ego weakened by the disease, and drug prescriptions and medical procedures itself. The cause-effect relationship, which prints the scientific medicine, needs to read between the lines that inhabit the person that is sick. 

  The United Nations Educational, Scientific and Cultural Organization (UNESCO) proclaimed four guiding principles of Education for this century [2]: 

  a) Learning to know, joining theory and practice, practice and theory that is taught at all; 

  b) Learning to do all that what is taught; 

  c) Learning to live with others; 

  d) Learning to be. 

  In this first decade of this century, we find that citizens are already concerned about "learning to live." It explains the large volume of information on health and life in the publications [3-5]. The quest for longevity has become universal concern. 

  The medical knowledge loses power if not applied with art. Hippocrates, nearly 2500 years ago, taught that "Medicine is science and art." Art of scrutinizing the sufferings and aspirations of those who want to heal. 

  Antonio Murri gives us a terse statement about the role of the physician: 

  "If you can heal, heal it, if you cannot heal, alleviate it, if you cannot soothe, console." 
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  It is commonplace to say that the doctor should never stop learning. We partly agree with it. There is no use in reading and rereading hundreds of scientific articles and textbooks which are based on a model full of imperfections, misconceptions and pitfalls, which is the Evidence-Based Medicine (EBM), without a critical sense of these information. Previously believed to be a safe route to follow, as we now have a road full of imperfections that can lead to unpredictable destinations, if used by someone who is not fully aware not only of conceptual errors and ethical dilemmas to which it is always exposed, but mainly of the methodological and statistical artifacts of this model, now almost ubiquitous in medical papers. 

  In 1998, we graduated from Medicine at the Pontifical Catholic University of Paraná, we would joyfully take part in any scientific discussion, especially if we knew a meta-analysis or randomized controlled trial that addressed the topic under discussion, which we would only reveal during the argument. This trick was quite effective. The highest levels of evidence of the emerging EBM were rarely questioned. The years of experience came and along with it the writer Malcolm Gladwell [1], based on studies of the psychologist K. A. Ericsson [2], defined as a deliberate practice, which is essential for us to become unique in what we are accustomed to call the profession. After ten years of operation associated with considerable reading on the subject, we could understand the major flaws and imperfections that underpin the EBM as a model for practice and for teaching physicians. And the in loco observation of constant failures of therapies considered by EBM as the gold standard provided us with the necessary objective support for the hypothesis that these deficiencies have obvious and direct consequences in the evolution of our patients. 

  EBM standardized number of rules, disseminated in books, textbooks and courses all around the world. But it seems that often forgets to follow them. Initially, the P, usually called the probability that was given the noble task to of having to always be smaller or larger than 0.05, so that the arguments it brings may or may not have any scientific validity. Two conceptual errors allow us to unravel the so-called fallacy of P. Not even its diffuser (the P concept was developed by the British Karl Pearson), the English statistician R. A. Fisher emphatically ruled that we should have this value for statistical significance [3]. It is worse than that, the value of P, however small, does not refer to the null hypothesis (H0), but the data [4]. For example: imagine that, independently on the statistical test we use, correct or not, we get a P of 0.001. Conclusion (right): once H0 is zero, the probability of our data has occurred is 1 to 1000. In other words, H0 is always false. And no matter how small the P is, Fisher never predicted the existence of alternative hypothesis (H1). At first sight, it appears only conceptual preciosity, because it only adds to the unreliability of the P proposed by Fish: in some situations, according to pre-test probability, even when it has the value of 0.05, the chance to confirm an error (nonexistent) H1 can reach 50% [5]. Tossing a coin and trust its result seems more sensible to be equally "accurate" and indeed more economical. This is so confusing that made the famous intellectual Jacob Cohen wonder why it would be relevant to test it if H0 is always zero. [6] We return to Hume's problem of induction, which could not even be solved by Popper [7]. 

  Alternatively, the statistician Jerzy Neyman and Pearson Pearson (Karl's children) created the alpha errors (type-I) and beta (type II), the first may not be greater than 0.05, and the second greater than 0.2. The type II error is also used to calculate the power of the study: subtracting 1, we have statistical power of the sample, which cannot be, by convention, less than 0.8 (80%) [3 ]. Although it is subject to criticism deductive approach, it is a more appropriate model than the questionable significance brought by P. But the EBM turned the alpha error mistakenly into P, combining two different theories. Still, to calculate the estimated sample size needed for a hypothesis test, Neyman-Pearson is used, and to assess the validity of the hypothesis, P designed by Fish. Many studies does not even bother to calculate the sample size required for adequate statistical power [8,9], and few researchers remember to calculate the power of the sample after the final survey, the little-known observed power. Result: It is estimated that about 90% of published trials have insufficient sample, where such data are available [10]. If they were evaluated more carefully, they would hardly integrate specialties consensus, association guidelines and councils. 

  Another key issue involves indicators rarely seen in published scientific studies, the NNT (number needed to treat, derived from the absolute risk reduction - ARR, and not the relative risk reduction, statistical makeup), the NNH (number needed to harm) and effect size, which was idealized by Cohen, previously mentioned here. They are the ones who give us a real clue that the drug or intervention may or may not have any relevance in daily medical practice. The calculators that are used to estimate them can be found on the Internet, all you need to do is simply load the data and interpret them. But don't be surprised if you find interventions whose NNH is smaller than the NNT or the effect size approaches 0 (zero) almost matching the proposed therapy with placebo, despite a significant P [11]. 

  Even if we apply all the principles properly listed here, we still have to be very careful when analyzing the outcome proposed by researchers [11]. I have already found studies whose primary objective is something like 30% reduction in pain [12], or the improvement of some insignificant percentage in some scores, invented by some doctor or a group of specialists [13]. And all subsequent calculations are developed from these negligible outcomes. Finally, here comes the big conclusion: the proposed therapy is safe and effective. It seems that we live in the safe and effective epidemic. Type it in on Pubmed and check it out. If that were true, the role of medicine in the longevity of the population would be totally different. 

  The article published in 1994 in the renowned journal Milbank Quarterly, by a group of researchers from Harvard University in conjunction with King's College from London, began our change of perspective in relation to the true importance of the evolution in medicine during the twentieth century [14]. According to the authors, the increase in life expectancy observed throughout the century was mainly due to improvements in housing conditions, nutrition and sanitation, as well as safer conditions in traffic and at work. Through an extensive and complex method, the researchers concluded that the entire medical breakthrough achieved during the years of the twentieth century extended the human life span into mere five years. Widespread preventive measures such as screening for hypertension and advice not to smoke, added only about six months to life expectancy. 

  Even the extension of life expectancy related to cancer is a subject of inquiry by researchers studying more intensively the inconsistencies of EBM. In his book "Overdiagnosis: Making people sick in the pursuit of health", the Professor Gilbert Welch [15] shows that the mortality imposed by the majority of cancers, including the breast, prostate and thyroid cancers, is stable as an eternal asystole line since 1975, year that this type of control started to be performed. On the other hand, their diagnosis increases every year. We may affirm that, we have been diagnosing early patients whose cancer would never bother them. The lack of reliable markers of severity, which is still unknown by Medicine, many patients have undergone risk procedures, perhaps unnecessarily so. Recent controversies surrounding mammography [16] and PSA [17] are due to this type of statistical control, which has been increasingly reported by the press that is considered not to have any knowledge about the subject. 

  The EBM has surely its role in this small contribution of Medicine for the longevity of the population, despite the media boosterism of some laboratories that produce drugs and equipment and even some colleagues. It is up to us to change this scenario, not expecting the end of a new century to perhaps repeat the same results with respect to the twentieth century. Editors and reviewers of scientific journals should not accept articles with errors and flaws that contradict the rules of EBM itself, which invented the rules and now has difficulties in following them. Thus, although we cannot be sure that guiding the evolution of medical science certainly will reduce the number of individuals exposed to treatments of uncertain efficacy, and often costly and dangerous. 

  In 1975, the philosopher Ivan Illich opened one of his most controversial works with the sentence "The medical establishment has become a major threat to health" [18]. The EBM, if interpreted only according to individual or corporate interests, and not properly subject to a specialized scrutiny, independent and above all courageous, can take the sad role of corroboration of what was envisioned by the Austrian intellectual for more than three decades. In other words, EBM is likely to become a fallacious rhetoric that, besides not significantly contributing to the population health, can become iatrogenic, because they do not have a strict control, accessible and reliable information on their possible damage. 

  Still, due to the flexibility of the tools proposed by EBM, the identic data can even create antagonistic evidences [19], and its partly and/or complete publication is delivered to the desire of researchers. Although selecting data ("cherry-picking") is an ethically questionable attitude, it is perfectly possible, due to the incipient external control of clinical trials [20]. Thus, the ambiguity is incorporated into the binomial analysis / results, putting the knowledge modeling suggested by MBE, as the definition proposed by the philosopher Karl Popper [7], at the same level as other pseudo-sciences as astrology. 

  Therefore, far from a new paradigm, as proposed by the American philosopher Thomas Kuhn [21], the EBM, as it is currently practiced, needs to be radically reorganized to, at least, be respected within the limits of science. Among the challenges to be overcome, the appropriateness of ethical stances are urged, the abandonment of erroneous concepts and normalization of what should be really valued, published and distributed in scientific articles, and the rigorous subtraction of irrelevant analysis that may induce professional misconduct endorsed by EBM. We should now value the anatomical, pathophysiological and pharmacological genuine knowledge, as well as common sense and experience brought by the years, which are the pillars of a science that has survived for more than two thousand years without at least one medication or conduct graced by dogmatic and commoditized recent evidences. 
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  Cardiothoracic surgeon Paulo M. Pêgo-Fernandes receives Incentive Award in Science and Technology for the SUS - 2011 

   

  On April 16 in Brasilia-DF, Dr. Paulo M. Pêgo-Fernandes, associate professor, School of Medicine, University of Sao Paulo and coordinator of the Group of Lung Transplantation, Heart Institute of HC-FMUSP received the Incentive Award in Science and Technology for the SUS - 2011 (Fig. 1).
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  This award, in its 10th edition, an initiative of the Department of Science and Technology Secretariat for Science, Technology and Strategic Inputs of the Ministry of Health (Decit / SCTIE / MS), aims to provide recognition to the researcher in health care for its role in social and economic development in the country. 

  The award is divided into five categories: Doctoral Thesis, Dissertation, Scientific Paper Published; Monograph Specialization or Residence, and Access to Health System, a new category instituted in commemoration of 10 years of the Prize. 

  Professor Paulo received an honorable mention in the category Scientific Paper Published for his work "Evaluation and pulmonary reconditioning ex vivo", published in the Journal of Cardiovascular Surgery 2010;25(4):441-6 [1], which has as authors: Paulo Manuel Pêgo-Fernandes, Alessandro Wasum Mariani, Israel Lopes de Medeiros, Artur Eugênio de Azevedo Pereira, Flávio Guimarães Fernandes, Fernando do Valle Unterpertinger, Mauro Canzian and Fabio Biscegli Jatene. 

  That paper describes the method of ex vivo lung perfusion, developed initially for reconditioning of lungs rejected for transplantation. With this technique, it is expected that the number of lung transplants increase by about 50%, reducing the time on waiting list, which currently is 18 to 24 months to less than 12 months, thus reducing mortality during waiting for a transplant. 

  The ceremony of awards, held during the meeting with the Scientific Community 2012: Science, Technology and Innovation Management in National Development Project, was attended by the Minister of Health, Alexandre Padilha, the Minister of Science and Technology, Marco Antonio Raupp, the Secretary of Science, Technology and Strategic Inputs, Carlos Gabrois Gadelha, and the Director of the Department of Science and Technology, Jailson de Barros Correia. 
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  From this number, Revista Brasileira de Cirurgia Cardiovascular/ Brazilian Journal of Cardiovascular Surgery (RBCCV / BJCVS) will announce, as it reads below, the names of the reviewers of articles published in each edition. 

  We seek, therefore, continue to value the work of dilettantes scientists, essential for the BJCVS maintain its high scientific standards, with increasing effect, as demonstrated by the growth of our Impact Factor.
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Table 2. Prevalence of risk factors in the study group comparing
the risk factors of the 2000 Bernstein Parsonnet

population
VARIABLES STUDY  200BP P
e (N=3000) _(N=10703)
70-74 years 1220%  1850% =0.000
=75 years 1150%  1370% 0002
Female 3590%  3130% <0001
Chronic lung disease 260% 10.80% < 0.001
Extracardiac arteriopathy  4.80% 0.10% < 0.001
Neurological dysfunction ~ 6.90% 8.40%  0.008
Previous cardiacsugery  17.80%  7.60% < 0,001
Creatinine > 2.3 mg/di 4.40% 450%  0.809
- 2610%  3860% <0001
EF <30 580% 8.40% <0001
8.10% 10.10% < 0.001
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Fig 1 - ROC curve for 2000BP and ES in assessing the power of
discrimination performed in 3000 patients. 2000BP ROC ROC
curve = 2000 presented by Bemstein Parsonnet score, ES ROC =
ROC curve resulting from the EuroSCORE
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Table 5. Observed and expected mortality by use of ES as a
predictor variable in the groups defined by the Hosmer
- Lemeshow test

DEATI DEATH=0
Group Total Observed _Expected _ Observed _Expected
T 296 5 483 291 29117
2 310 8.20 368 36980
3 287 6 8.27 281 278.73
4 712 1515 385 38185
5 3% 19 18.04 339 33996
6 260 1783 255 25117
7 6419 2289 25 24111
8 553 4397 292 30103
9 06 131 12083 2715 27647
*Goodness of fit statistic = 5.5301 com 7 DF (P=0.5956)
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Table 6. Percentages of observed and estimated mortality by risk
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OM/EM= Observed Mortality/Expected Mortality, EM = expected
‘mortality, OM = observed mortality; N = Number of patients; %
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Table 3. Observed and expected mortality by use of 2000BP as
predictor variable inthe groups defined by the Hosmer-

Lemeshow test.
DEATH=T

Group Total Observed _Expected _Observed _Expected
T 203 6 512 287 28758
2 301 4 743 297 29357
3 300 3 9.17 297 29083
1 29 12 1082 280 28118
5 212 6 1215 266 25985
6 28 12 1552 274 27048
7 29 25 2097 274 27803
8 29 33 27.90 263 26810
9 299 55 4360 44 25540
1 362 113 1603 209 24507
*Goodness offit statistic = 15.678 with § DF (P=0.0472)
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Table 7. Area under the ROC curve for the 2000BP and ES from
the analysis performed in 3000 patients
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Table 1. Basic patients features
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Table 2. Means of the measures of the thresholds, R wave and impedances. unipolar and bipolar in acute phase
(implantation) and chronic phase (six months later) with two-tailed p-value f-test

Chromic
Threshold R Impedance Threshold R Impedance
Uni B Um Bi Un Bi Uni Bi Uni B

Septal 073 073 100 123 579 611 05 071 114 112

Apical 074 078 99 124 621 520 072 087 95 120

P

017 030 08 093 009 034 002 012 009 05 08 nz4
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Chart 1. Risk factors associated with mediastinitis.
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Table 3. Comparison of the QRS duration under apical and septal
RV pacing. Even though it is not the aim of this study,
QRS duration of bifocal pacing wasalso compared. since
it provided the narrower paced QRS and vas chosen as
the background pacing method n these patients

Mean=SD  Tnterval P
(ms) (ms)
Apical QRS 1925 = 189 160 to 227 obl

Sepl QRS 164+133 14010187 <001 ooy
Bifocal QRS 1527+ 169 10710 177
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Table 4. Comparison with the QRS axis obtained in chronic phase
with apical and septal pacing in right veatricle. Although
it have been not the aim of this study. QRS axis of
bifocal pacing was also compared, considering that it
was the final stimulation mode since s it shovied the
narcowiest QRS

MeansSD Tnferval P
rees) (degrees)
Apical QRS axls 68.4203 120 1030 SonL

Sepual QRSaxis 7982434 6010135 <001 g0
Bifocal QRS axis_44287.2 165 t0 150
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Chart 2. Preoperative variables chosen for analysis
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Table 1. _Analyzed variables and their *P" values.

T Mediastiaits — Without NMedTastiaTs
Variables analyzed =35 n =2733 P values
Mean uroSCORE 19238 15236 0508
Mean age 06 £138 599 £13.4 0768
Male 74.2% 647% 0238
Female 35.3%

HF 1808 (56.2%) 0.682
corp 72 (2.6%) 0240

M 857 (31.3%) 0.069
Mean LVEF 5.4 £135 0.105
Obesity (BMI > 30) 248 (9%) 0.129
Reoperation 477 (17.4%) 0594

Preoperative IAB 0014
Ao replacement 0260
MV replacement 0.956
CABG + Valve 0727
Cardiogenic shock 1000
Treated endocarditis Looo
Post-infarction IVC Looo
LV rescctable aneurysm 1000
Tricuspid valve replacement 0.433
VINESD 0178
PM-dependent 1000
AMI within 48h of evolution 0170
Asthma 1000
Preoperative O1 0.453
i 25 mally 655 (23.9%) 0879
Cirrhos! 12 0.4%) 1000
Hemodiysi ependen 0.023
Caroid dise 0547
Blood reacion 1000
Neurological disorders 0731
Preoperative VAD 0.433
Unstable angs 0308
Emergency surgery 0527
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LVEF: L eftventricle;

VE: ventricular fibrillation; HP Pulmomrv hypertension; CHF: Congestive heart failure, BMI Body mass
index, AMI: Acute myocardial infarction; T Tracheal intubation: SD: Sudden death; PM: Pacemaker, CABG.
Coronary artery bypass grafting; VT: Ventricular tachycardia, LV: leftventricle
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Table 3. Percentiles 5.50 and 95 for cardiac output - ight. left and combined, considering both male and female

fetuses

Right veniele (7m0 e vemriele (mL7mi] Combined (i)

Percentile Percentile

[y 5 5 5 g 50 05
26 3544 10165 16780 10140 165.30 9983 20195 31009
21 ALTT 1825 19472 11650 188.90 11832 237.08 35584
28 4848 13578 22300 13261 213,68 13790 27100 40411
20 5555 15426 25290 14947 230.74 15856 30672 45488
30 6299 17367 28435 16716 267.06 18030 34423 50815
31 7080 19103 317.25 18560 29560 20313 38353 56393
32 7898 21532 35160 8158 20505 32552 22701 124563 62222
33 8753 23756 387.50 9385 22626 35660 204 16753 68301
31 9641 26073 425.02 10352 24629 380.07 27813 51222 74631
35 10572 28481 463.96 11350 26817 42274 30530 55871 81212

‘GA = gestational age in weeks; combined cardiac output = cardiac output of right ventricle + left ventricle cardiac
output; percentiles estimated standard deviation, as suggested by Aliman & Chitty [24]
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Fig. 2 - Comparison of the ADA mean flow between groups of off
pump CAGE (0) and pump CABG groups (1). ADA rate: average
flow of the ADA expressed in mL / min, EC: Extracorporeal
circulation, CABG: coronary artery bypass grafting
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Table 4. Percentiles 5, 50 and 95 for the ejection fraction - right
and Ieft, considering both male and female fetuses.

Right venmricle (7] Teft ventriele (%)
Percentle Percenile

[ 1] T T 0 o5
20 5415 6080 8545 0100 75.98 16530
27 570 6033 8480 6019 7553 18800
28 5318 GRG2 8406 5915 7484 21308
20 24z o760 8285 STAT 7380 23074
30 5L 6651 8154 5636 7271 267.00
315036 6501 7986 546l TL27 20500
32 4905 6347 7789 5263 6958 32552
334750 S50 7563 5041 67.64 336.00
33 45BR 5049 700 477 6545 389.07
35 4402 5705 7027 4528 6a02 42274

GA = gestational age in weeks; percentiles estimated standard

deviation as suggested by Altman & Chity [24]
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Table 1. Demographic and clinical pre-operative parameters

Variables sperslon operston P
Age e aaa,u 053
Male gender 19 (76%) 0% 042
BMI a1 aeain 0
Diabetes mellitus 8026 360%) 100
Arterial Hypertension 1976%)  9(0% 064
Dyslipidemia 0@0%) 560 071
Previous BMI sem ddow 0w
< 50% (26 100% 100
i et » 2 .1 (1) 0 100
Seatns CAD 1568  700% Lo
Previous CVA 3 (12%) 0 054
1.(16%) 0 0.30

EC: Extracorporeal Circulation, BMI: body mass index, AMI:

OPAD: Obstructive peripheral arterial disease
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Fig. 7 - Schematic drawing of the reconstruction
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Table | Surgical data
Case

T 7 3 T
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Age (years) 21 51 35 1
Diagnosis Tricuspid insuff: Mitral  Mital insuff; AEG: Insuf. mitral: GLA Rup. MiBio: GLA:
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Surgery Mitral valve repaic Mitral valve replacement: De 3nd AoV Rep (Biop
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tricuspid valve plast;  tricuspid valve repair valve repair; LA (Bioprosthesis
LA tang LA tang riang N'2T); LA triang
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- S i s P
Fren petae hyihm AF AF AF AF
Postoperative rhythm Sious Sinus Sinus Sinus
Preoperative LVEF 10% 621 5% 38%
Fostoperative LVEF 61% (2009) 66% 60% 16%
LA preoperative diameter 140 mm. 134 mm 78 mm 85 mm
LA postoperative diameer 60 mm 10 om 55 mm 60 mm
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Previous smoking Yes 26 123 071 0.43-118)  0.230
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No 19 129

Previous AMI Yes 10 125 005 043-100)  0.073
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Table 4. Multivariate analysis of the association of variables with
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Ischemic time > 90 min 152 (L0422 0029

HF NYHA: classification of heart failure New York Heart
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Adjustedfor IC-NYHA 1/ 1V, CABG, and ischemic fime>> 90 min.
for having multicollinearity with prolonged ischemic time, it was
decided not 10 include in this analysis CPB time:> 120 min
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Table 1. _Preoper f the sample.
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Age edp) 629113
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Previous AMI (%) 1 (500)
Recent AMI (%) 10 (12.5)
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Previous smoking (%) 26 (32.5)
Curcent smoking (%) 15 (18.8)
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Severe lesion of LCA (%) 13 (16.3)
Renal dysfunction (%) 8 (10.0)
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fraction, LCA: left main coronary artery
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‘Table 1. Preoperative clinical characterlstics of the sample.

Vartable “ToraT population  Another surgery associated Sugery one 7
=230 =90 n=140

HBP 156 (68.7%) 5 (12.22%) 91 @5.0%)  0.172
NYHA IV Functional Class 103 (44.8%) 38 (42.22%) 65 (16.02%) 0480
Obesity 34 (15.9%) 12 (13.33%) 2 (1571% 0,606
Ejection fraction < 600 % 62 (27.0%) 28 (31.11%) 3 (a28%) 0228
Atrial fibrilation 11 (17.9%) 16 (17.77%) 25 (1T85%) 0982
Previous heart surgery. 32 (14.4%) 11 (12.22%) 21 (150%) 0547
corD 30 (13.0%) 14 (15.55%) 16 (1L42%) 0531
Severe mitral valve injury 18 (7.8%) 14 (15.55%) 1(2.85%) 0.001
Current smoking 17 (1.4%) 8 (888%) 9 6.42%) 0491
Current CVA 15 (6.5%) 70.71%) 8 (71%) 0.504
Kidney dysfunction 8 (3:5%) 3 (333%) 5 (357%) 0318

CVA = Siroke, COPD = Chronic obstructive pulmonary discase; AS = aortic stenasis; HEP = High bloo
pressure, NYHA = New York Heart Association
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Table 1. Comparison of maternal age, number of pregnancies, parity. fetal weight and fetal heart rate between male

Female el
Mean £ Mean ) 3

Ree Gear) 2920 330 2083 523 013
Number of pregnancies 155 083 164 095 0.49
Parity 0.3 070 051 075 029
Gestaional age (weeks) 26,54 140 27.34 166 019

W 105856 62361 119521 68546 013
Fetal heart ate (bpm) 14110 969 14008 937 039

E timated fetal weight, SD = standard deviation, P - value determined by unpaired t-test for age, gestational
age, fetal heart rate and EFW, P-value Whitney test Z and parity
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Table 2. Comparison of fetal cardiac parameters evaluated between male and female fefuses.
Tem: Tale

Mean SD Mean s ppop p
Cardiac output - right (mLjmin) 12340 9630 13031 10436 056 046 027 0.30
Cardiac output - left (mLimin) 67 8520 13022 10882 021 070 091 079
Cardiac output - combined (mLimin)  246.07 17415 2705 20075 034 081 058 067
Ejection fraction - right (%) 6722 1134 6476 1155 011 020 022 020
Ejection fraction - eft (%) 7281 1095 7073 1094 016 028 032 034

Cardiac output combined = (Cardiac Outpus - eft) + (cardiac output - right), SD = standard deviation, P' = P-value

determined by paired t test, P* = P-value evaluated by ANCOVA u:mg el a5 2 vl

OVAusing the

gestational age and estimated fetal weight as covariates

‘OVAusing both
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Table 2. _Univariate and

‘models for analysis of selected variables
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Variable Oddsraie LL UL P Adjusted LL UL P
Odds ratio

DM T81 001 360 0074

EF 098 096 100 0.108

IAB 483 166 1407 0.004

Hemodialysis 548 162 1853 0.006 541 183 1601 0.002

Creatinine 254 089 731 0.083 487 L4l 1686 0.012
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Table 1. _Relationship among gender, age and cause of valve disease
Male Femal

e

R* NRY R NR  Totl Pvale
Py oAl 1306 6z
28 - 55 years 30 7917 164 0.000
56 - 82 years I 1323 83 0.069
Total 7 82 135 46 330

%R - Rheumatic, + NR - Non-rheumatic





OPS/images/a08abr01.png
Abbreviations, Acronyms & Symbols

Standard deviation.
fection fraction

Non-theumatic

Rheumatic

Unified Health System






OPS/images/a08img01.png
e NIl T oy

P
@
o 09
uv 2
2
R o o
e vt
St Dol esion

Fig. I-Frequency, aﬂm.m type and site of involvement





OPS/images/a10img01.png
Miated R2 = 0.077; p<0.0001

H BT @ EE)
Observed Morality ()

Fig.1-Li
by RACHS-1, confidence interval of 95%. Each RACHS-1 category
in red





OPS/images/a10img02.png
W e W o
1-Spocicy

Fig. 2 - RACHS-1 risk classification as a predictor of hospital
mortality (ROC) area. (Cl-confidence interval)





OPS/images/a08img04.png
Table 2. Age x type of prosthesis.
Bloprdlese __ Metal —Total P Value
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Estimated deficit of congenital heart disease surgeries per year in Sergipe

Vear Nuruber of Fstimated need for ‘Number of surgeries Surgery defich
births rrection forme 06)
2000 10331 290 71 219 (756)
2001 39560 284 7 207 (728)
2002 36614 263 85 178 (67.7)
2003 36.793 264 110 154 (58.3)
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2005 37576 210 85 185 (68.5)
2006 37330 268 80 188 (70.1)
2007 35820 257 i 143 (55.6)
2008 36,637 263 121 142 (54)
2009 35.096 252 110 142 (56.3)
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Table 2. Distribution of number of surgeries according to age by period in Sergipe

g erlod.

1 Shcumulative it Shcumulative
Tt 28 days 3153 53 264 64
20d10 1 year 60 (102) 155 48 (139) 203
>1 10 12 years 376 (64.2) 707 209 (60.4) 80.4
12 years 119 (20.3) 100 67 (19.4) 100
otal 586 (100) 346 (100)
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Table 3. Distribution of number of congenital heart disease
surgeries according postoperative diagnostic i Sergipe
from 2000 t0 2009

101 (20.5)

188 (20.2)
IAC 177 (19)
Tetralogy of Fallot 115 (12.3)
Pulmonary stenosis 38 (41)
Pulmonary atresta 34(36)
Total AVSD 3133
Tricuspid atresia 224
TGA 2123)
AoCo 201
TAPVD 1213
Double RV outflow ract 9(y
Atioventricular channel 9(y
Stngle ventricle 9()
Aortic Stenosls 8(0.9)
Ebstein disease 7(08)
LV hiplopasia syndrome 6(06)
truncus arteriosus 5(05)
Double LV outflow tract 3(03)
Partal AV 2(02)
thers 11 (12)
Towl 932 (100)

i PCA 2
arterial; CIA = comunicagdo interatrial; DSAV = defeito o septo
i TGA= érias; Codo

= coartagdo da aorta; DATVP = drenagem anomala total das
veias pulmonares; VD = ventriculo direito; VE = ventriculo
esquerdo
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Table 1. Demographic Data

SIS0 meers < 350 meters P
Variables =52 5

Age (years) 5929 bIx9 024
Gender <001
M 43(83%)  15(43%)

F 9.(17%) 20 (57%)

DM 1936%)  1862%) 024
Smoking 16 (31%) 9% 078
BMI (kg/?, mean'SD) 205 3 012
EuroSCORE 23%£13% 29%:28% 019
LVEF (mean/SD) 6113 56+13 007
Previous AMI 35(67%)  26(4%) 064

M = male; F = female; SD = standard deviation; BMI = body

‘mass index; DM = diabetes mellitus. LFE]

F = Left ventricular

ejection fraction; AMI = acute myocardial infarction. Data are
expressed as mean x standard deviation. P: Significance level.
Group total as expressed as percentage (%)
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Table 4. Distribution of hospital mortality of congenital heart
isease according RACHS- 1 classification by period
I

Category [ 172190.4) OI3T0)
Category 2 21/250(8.4) 159(3.8)
Category 3 145(15.6) 0118(0)
Category 4 26/39(66.7) 10/1934,5)

Category § 313(100) 3/3(100)
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Distribution of hospital mortality of congenital heart disease surgery by age group for pre- and post-

Table 5.
agreement in Sergipe
Teriod P
Age group % 1) Total (%)
110 28 days 2131 (67.7) 9722 (40.9) 30/53(56.6) 005
29d1o I year 13/60(21.6) 4148 (8.3) 17/108(15.7) 006
> 10 12 years 24376 (6.3) 61209 (28) 30158527.7) 006
>12 years 0/119 (0) 067 (0) 0/186(0)
Total 58/586 (0.8) 19/346 (5.4) 771932(8.3) 002
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Table 4. _Postoperative complications.

Postoperative complications =350 meters =350 meters
n=52 0=35 P

Dehiscence of Tower [imb incision 2% 031
Acute pulmonar edema 1(2%) 080
Hemothorax 1(2%) 056
Atrial fibrillation 1(2%) 039
Pleural efusion _ 080
Pueumonia 038

P: Significance level. Group total as expressed as percentage (%)
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Table 5. Correlation between the walk test vs. the SF-36

questionnaire ly

Gitrolled VAriables Distance
Idade. sexo. IMC e beta-blocker wialked (m)*
Physical functioning =029 (P<0.01)
Role-physical 0.11 (P=0.31)
Pain 22 P=004)
General health =005 (P=0.59)

Virality

social functioning
Role-emotional
mental health

27 (P=001)

7 = correlation. P = Significance level. *Distance walked
preaperatively inthe six-minute walk test
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Table2_Drgs wsed n both pe and postoeraive perion

meters =350 meters

Drugs n=52 n=35
Pre Pas Pre Pas Pre  Pos
Beta-blocker 4281% 4179%)  28(80%) 26(4%) 085 081
Diuretic 16(31% 23(45%)  1508%) 23(65%) 035 008
Platelet antiagaregant 6(12%)  51(98%) __35(100% 009 084
Statins 4567%)  48(2%)  29(83%) 32(91% 086 079
Angiotensin conversing enzyma inhibitor 15 (29%) 28 (54%)  9(26%)  16(45%) 093 050
Nitrate 1500%) 1@%)  1508%) 026 084
e 500% 11@I%  6(7% 1548%) 047 005
Vasadilat 36%)  3(6%) 6(17%) 2% 017 084
Annmag 11@I%)  36%  136T% 1G¥% 013 090
Angm!ensmllretepmrn]ntkex 20%) 3% 3(0%) 7% 064 008
Antiarrhythmic 1% 46% 16%)  26% 06T 094
Digitalis 1% 1e% 1% 084 085

Betarblockes = propanclol,aenclol, caredilol, D furosenide, drochlorotiaide and spironolactone.
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Table 3. _Intra- and postoperative data

Procedures performed =350 meters =350 meters

n=5 =35 P

B3B3 29 (83%)

CABG with LV ancurismectomy 5(10%) 2 (6%)
CABG with valvar replacement 3 (6%) 1(3%) 053
CABG with LV aneurismectomy + valvar replacement 1e%) 2(6%)
CABG + septal exclusion _ 1(3%)
Surgery duration (mmmes] 220+ 33 22232 064
MV time (minutes) 5122330 507251 0.60
CABG time (minutes) 8022 Tax24 0.18
Aortic clamping time (minutes) 63221 5821 023
Ischemia time (minutes) 35212 3111 0.44

MR/CABG

ventilation;

Dataare

LV = Left Ventricle; MV = mechanical

P: Significance level. Group total as expressed as percentage (%)





