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    Braile DM. BJCVS has record access in 2013. Rev Bras Cir Cardiovasc 2014;29(1):I-III

  

  
    BJCVS has record access in 2013

  

   

  RBCCV tem acesso recorde em 2013

   

   

  Domingo M. Braile*

  Editor-in-Chief BJCVS

   

   

  In 2013, the Brazilian Journal of Cardiovascular Surgery (BJCVS) had special reasons to celebrate: the growth of over 65% in the number of visits to our site (www.rbccv.org.br) when compared to 2012. We went from 788,564 to 1,307,934 hits, averaging over 3,500 visitors/day, with a peak in April, 7,420 in just one day (Figure 1)! If we add the access via our website at SciELO (www.scielo.br/rbccv) there were over 1.9 million visits last year, averaging nearly 5,300 visitors per day. Internet users from over 110 countries were on our site.

  
    

    [image: Fig. 1 – Graph showing the access to the RBCCV]

  

  The total number of page impressions in 2013 (request from a visitor's browser to a web page that can be displayed) was 55,020,119, an increase of 16% over the previous year (47,232,073), an average of 150,740 in 2013, 11 per day (Figure 2). Regarding gigabytes (GB) transferred the increase reached 23%, up from 469.65 GB in 2012 to 578.47 GB last year. The daily average was 1.58 GB (Figure 3). There is a tendency to value the publications by the number of hits or by the number of GB arising from such hits. Certainly, this modern resource would be another marker of the importance and spread of a journal.
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  This performance leaves us extremely satisfied by proving the increasing visibility of  BJCVS, and the importance of having the journal available in various media, enabling access anytime and anywhere. We finished the implementation of new technologies for online editing, as applications for smartphones and tablets, both on the iOS operating systems or Android. Thus, on any device connected to the Internet, our journal can be fully seen in its PDF extension. In all of them a symbol (Figure 4) will appear, and just click on it to access BJCVS Editions. We ask the readers to experience such ease and give us their feedback, which will be very useful for the constant improvement of our Journal.
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  Moreover, the performance of our journal reinforces my perception, as described above, that this kind of access to the contents of the journals should be taken into account by CAPES and by development agencies when classifying publications. So, a journal is not assessed only by current criteria, such as the Impact Factor (IF), SCImago Journal Rank, H index, among others, that broaden the range of options and would give breath to hundreds of journals in the area of health, which, being restricted to specialty publications, as BJCVS (only consulted by a restricted community), cannot be compared to the New England Journal of Medicine, for example, that is of interest of different medical specialties, as well as researchers and professionals in related fields.

  Thus, the number of citations of specialty Journals never reaches the levels of a generic journal. The journals like ours, even in the first world, are irrelevant in general compute of IF (IF of the Journal of Thoracic and Cardiovascular Surgery is 3,526, the Annals of Thoracic Surgery, 3454, and the European Journal of Cardio-Thoracic Surgery, 2674) and cannot be compared to the aforementioned New England Journal of Medicine IF, which is 51,658! As obvious as these facts, CAPES is impervious to this reasoning.

  No Brazilian journal now reaches the level A1 or A2 demanding Qualis CAPES.

  The Brazilian Journal of Psychiatry, with 1,856, is the one with the highest IF among the 100 national publications that underlie the Thomson Reuters! Over three articles published in BJCVS were prominent among the "top 20" search from BioMedLib (www.biomedlib.com) site. This time, the performance is up to the articles of "Cardiac surgery: the infinite quest" series, by Dr. Rodolfo Neirotti, published in editions 27.4, 28.1 and 28.2.

  Another novelty is that, after 2 years, our journal was again awarded with editorial support from CNPq. The sum of R$ 30,000, although it is far from required, is useful to help pay the costs, ever increasing.

  Encouraged by the growth of accesses and this good news, we will continue to improve BJCVS, so that we can offer readers the best content and the best features that the computer has to offer. In this issue, two studies ("Proposal of renal artery's ostial projection under virtual geometric correction in infrarenal aneurysms: initial results of a pilot study", pag. 78, and "Mammary artery harvesting with the da Vinci Si robotic system", pag. 107) add videos in their content.

  We are finalizing, along with GN1, our partner since 2005, a tool that will allow the video to be sent by the website at the time of article submission.

  Change in the print edition

  Due to increased printing costs, driven by the rising dollar, the Editorial Board of the Journal, with approval of the Board of BSCVC decided that the images of the print edition will be published in black and white, even if they are sent in colors. Thus, it can reduce the value of print. When an article has originally sent pictures in color, there will be the notice in its end referring the reader to the online edition, where the figures, graphs and tables are presented in color, and can be copied with ease.

  BSCVS Congress

  From 3 to April 5, the 41st Congress of the Brazilian Society of Cardiovascular Surgery (BSCVS) will be held in Porto de Galinhas, PE, along with 4th Symposium of Nursing in Cardiovascular Surgery, the 4th Symposium of Physical Therapy in Cardiovascular Surgery, the 4th Perfusion Symposium on Cardiovascular Surgery, in addition to the 3rd Academic Congress on Cardiovascular Surgery, demonstrating the importance of contact of students with professionals.

  The theme of this edition is "Heart Team - the patient first". Professionals from different specialties, working together in order to provide the most appropriate treatment, of which derives the best outcome.

  I want to compliment the Board of BSCVS, chaired by Dr. Marcelo Cascudo, with support from other members, and the Organizing Committee, coordinated by Dr. Fernando Ribeiro Moraes Neto, who devoted all his efforts in its formatting.

  Meeting of the Editorial Board of BJCVS with Associate Editors and Members of the Editorial Board

  On April 3, from 14h to 15h, in the auditorium 6, the meeting of the Editorial Board of BJCVS with the Associate Editors and members of the Board will take place, also open to all members wishing to participate. The effect of adoption of technologies will be discussed, as new applications for smartphones and tablets, both operating systems like iOS and Android. I count on the participation and suggestions from everyone.

  CME

  We have the following items with Continuing Medical Education in this issue: "EuroSCORE II and the importance of a local model, InsCor and the future SP-SCORE" (pag. 1), Use of EuroScore as a predictor of morbidity after cardiac surgery (pag. 9), "Advanced age and incidence of atrial fibrillation in the postoperative period of aortic valve replacement" (pag. 45) e "Comparison of the solution of histidine-tryptophan-alfacetoglutarate with histidine-tryptophan-glutamate as cardioplegic agents in isolated rat hearts: an immunohistochemical study" (pag. 83). We ask the readers to disclose this important learning teaching tool among students, residents, and anyone who wants to increase their knowledge.

  My warmest regards!

  
    [image: Subscription editor in chief]

  

  
    *Editor-in-Chief

      BJCVS/RBCCV
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    Cardiac resynchronization therapy for patients with chronic systolic heart failure secondary to Chagas cardiomyopathy in the 21st century

  

   

  Terapia de ressincronização cardíaca em pacientes com insuficiência cardíaca crônica sistólica secundária à cardiomiopatia da doença de Chagas no século 21

   

   

  Reinaldo B. Bestetti

  MD, PhD. Medicine Course, University of Ribeirão Preto, Ribeirão Preto, SP, Brazil

   

   

  In the 21st century, Chagas disease continues to be a major health problem in South America because it affects 10 million people, and other 20 million are at risk of acquiring the disease [1]. It must be emphasized, however, that the disease is no longer confined to South America due to international immigration. In fact, Chagas disease has persistently been identified in non-endemic countries such United States, Spain, Canada, and Australia [1]. As a result, the global economic burden of the disease is impressive, reaching the figure of US 8 billion annually [2].

  Chagas disease is caused by the protozoan Trypanosoma cruzi, which is transmitted to humans when the feces of a sucking bug contaminate a skin lesion or eye mucosae [1]. However, chronic Chagas disease appears many years after initial infection (in general, up two decades). Chagas cardiomyopathy is the protean clinical manifestation of the chronic disease, manifesting by ventricular dysrhythmias [3], sudden cardiac death [4], thromboembolism [5], and chronic heart failure (CHF) [6].

  In Chagas disease patients, CHF is associated with reduced systolic function, as no case of CHF with preserved left ventricular function has been described in patients with this condition. The disease can affect up to 5% of patients of a population-based and about 50% of a referral center-based cohort [6]. Chagas disease heart failure has a higher annual mortality [7], and its prognosis is worse than that observed in non-Chagas disease heart failure [8]. Irreversible left ventricular systolic dysfunction is the most frequent mode of death in patients with this condition in the contemporary era [9].

  The pathogenesis of Chagas disease heart failure is similar to that seen in non-Chagas disease heart failure, with the neurohormonal activation playing a pivotal role. In addition, an intracardiac autonomic imbalance [10] can expose the myocardium to the toxic effects of catecholamine [11]. Some studies suggest a benefit effect for angiotensin converting enzyme inhibitor as well as for beta-blocker therapy both experimentally [12] and in patients with this condition [8,13,14]. Obviously, other types of treatment modality are necessary, mainly in patients in the advanced stages of CHF.
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  Cardiac resynchronization therapy (CRT) is an established therapeutic modality for patients with non-Chagas heart disease heart failure to improve mortality in those with advanced heart failure and left bundle branch block [15,16]. In a Brazilian scenario, this therapy is also cost-effective [17]. By contrast, little is known about the effects of CRT in patients with CHF secondary to Chagas cardiomyopathy in view of the few studies carried out in patients with this condition. Silva Menezes [18] has clearly shown that CRT with bifocal right ventricular pacing has no effect on left ventricular reverse remodeling in the mid-term follow up, besides increasing the number of arrhythmic episodes. Silva et al. [19] studied 29 patients with CHF, 52% of them with CHF secondary to Chagas cardiomyopathy with permanent right ventricular pacing. They showed in this small sample that CRT improves clinical status and left ventricular ejection fraction in the mid-term follow up in patients with Chagas disease heart failure, although a definite conclusion could not be established because such a study was neither randomized nor double-blinded. Therefore, further studies on the effect of CRT on patients with CHF secondary to Chagas cardiomyopathy are sorely needed if we are planning to improve morbidity and mortality in such patients.

  In this issue of the journal, Araújo et al. [20] presents a paper dealing with CRT in patients with CHF secondary to Chagas cardiomyopathy. The authors enrolled 72 patients in class III/IV, 100% on beta-blocker therapy (mean carvedilol daily dose=20 mg), 70% on angiotensin converting enzyme inhibitor/angiotensin receptor block, 47% with left bundle branch block, mean QRS duration 148.1 ± 17.5 msec, 15% on permanent right ventricular pacing, mean left ventricular systolic diameter 66.2 ± 7.6 mm, and mean left ventricular ejection fraction 27.3 ± 7.7%. After a mean follow-up of 47 months, only 13% were in class III/IV, there was an 81% increase in the left ventricular ejection fraction, and a 12% decrease in the left ventricular systolic diameter. Importantly, this is the largest cohort of patients with CHF secondary to Chagas cardiomyopathy receiving CRT thus far reported. Araújo et al. [20], therefore, did observe left ventricular reverse remodeling in such patients. However, it must be emphasized that such a study was neither randomized nor double-blinded.

  In the absence of evidence-based medicine support, it could be difficult to recommend CRT to treat patients with Chagas cardiomyopathy with CHF. Of course, a randomized, double-blinded controlled trial would be paramount to recommend or not to recommend CRT to Chagas disease patients. However, it should be borne out that Chagas disease is neglected, and therefore such a study will probably never be carried out in patients with this disease. Therefore, in a scenario like that, it seems to me to be reasonable to indicate CRT to patients with CHF secondary to Chagas cardiomyopathy with a clinical picture similar to that found in non-Chagas disease heart failure patients. This is an important question because even patients with non-Chagas disease heart failure have different types of heart disease, but have been treated similarly. This is the case, for example, for patients with CHF secondary to either idiopathic dilated cardiomyopathy or ischemic cardiomyopathy, which are distinct entities.

  With the limitations discussed earlier, the paper by Araújo et al. [20] may be seen as another block in the construction of the treatment of patients with CHF secondary to Chagas cardiomyopathy in the contemporary era. Furthermore, Araújo et al. paper lends support to the notion that such patients, treated with guideline drugs (at target doses) [21], with increased QRS complex duration (ideally with left bundle branch block), and advanced left ventricular remodeling (as detected by left ventricular ejection fraction < 30% and left ventricular systolic dimension > 50 mm), will benefit of CRT.
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  Cardiovascular diseases, especially those associated with atherosclerosis, are still one of the main causes of death worldwide.

  There are well-established risk factors for cardiovascular diseases, one of them being elevated levels of serum lipids combined with infections such as odontogenic infections, which consist of dental caries and periodontal disease (gingivitis and periodontitis).

  Periodontal and cardiovascular diseases share many risk factors, such as age, educational level, gender, income level, smoking and drinking habits, hypertension, stress, depression, and diabetes. Several studies have shown that patients with periodontitis and acute ischemic syndromes share various characteristics.

  It should be noted that severe chronic periodontitis can alter lipid profiles as well as lead to acute coronary events. In addition, the presence of periodontal organisms in coronary arteries has been linked to the development and progression of atherosclerosis. The presence of Chlamydia pneumoniae in 35% of the coronary and internal thoracic arteries suggests that this bacterium plays an important role in the progression of atherosclerosis [1].

  In the United States, 25% of adults age 60 and older lose all their teeth (edentulism), half of them due to periodontal disease; the other half, to caries [2].

  Chronic periodontitis consist of chronic oral infections found on the surface of teeth and in adjacent tissues. Clinically, the onset is marked by gingival inflammation and is followed by formation of a periodontal pocket, which fosters the development and growth of anaerobic Gram-negative bacteria, including Porphyromonas gingivalis, Prevotella intermedia, Aggregatibacter actinomycetemcomitans, and Tannerella forsythia, among others [3].

  Experimental studies have convincingly demonstrated the release of inflammatory mediators from peripheral monocytes when taken from patients with periodontitis and exposed in vitro to bacterial lipopolysaccharides.

  The accumulation of bacteria in the periodontal microflora results in the production of lipopolysaccharides, which are released from the external membrane of Gram-negative bacteria.
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  Consequently, host response is immediately triggered by recruitment of inflammatory cells, which produce large quantities of proinflammatory cytokines, such as interleukin 6 (IL-6), prostaglandins E2 (PGE2), and matrix metalloproteinases (MMPS), which in turn contribute to the destruction of periodontal tissue. As a result of the high production of these metabolites, in the acute phase, there is a subsequent response from the liver, which produces and synthesizes proteins, one of them being the C-reactive protein found in the blood of patients with chronic periodontal diseases [4-6].

  The relationship between odontogenic infections and cardiovascular disease has been described in several studies, including experimental ones, which have shown the release of inflammatory mediators in patients with periodontitis. Thus, diagnosis and treatment of periodontal diseases are important to maintain both oral and systemic health [7].

  The past two decades have seen an increasing interest in the impact of oral health on atherosclerosis and, hence, on cardiovascular diseases.

  Therefore, it seems that periodontal disease may contribute to the development of cardiovascular disease [8].

  Host response to the infection is often accompanied by the release of proinflammatory cytokines, such as interleukin 1 beta (IL-1B), IL-6, and tumor necrosis factor alpha (TNF-α), which alter the lipid metabolism and promote hyperlipidemia. In addition, common events in the evolution of the disease are influenced by risk factors or indicators.

  Genetic factors, environment, and other acquired habits differ in stage and form from one disease to another. Proinflammatory cytokines, such as IL-1B, TNF-α, and interferon Y (INF-Y), increase and induce the production of PGE2 and MMPS, molecules that promote the destruction of the extracellular matrix of gingival tissue and periodontal ligament as well as the reabsorption of alveolar bone [9]. Products originating from Gram-negative bacteria cell wall (LPS), the leading cause of periodontitis, trigger a host response, with the production and release of proinflammatory cytokines (IL-1B, IL-6, and TNF-α), which in turn induce a host response themselves, elevating the levels of C-reactive protein and fibrinogen [5].

  Experimentally, the role played by the Porphyromonas gingivalis bacteria in atherosclerotic plaque formation proves that periodontitis causes fat accumulation in the aorta. Thus, chronic periodontitis alter the biochemical profile as well as the white cell count, evidenced by the altered immune response (20% higher). Clinical and laboratory evaluations of systemic diseases performed on healthy patients show a potential connection between periodontal diseases and their lipid and glycemic profiles [10].

  Therefore, diagnosis and treatment of periodontal diseases are important not only to maintain good oral health, but also to help mitigate pathological changes such as atherosclerosis and, subsequently, acute myocardial infarction and strokes [7].

  Periodontal diseases and their role in the etiology of acute ischemic syndromes have received growing attention in clarifying the possible mechanisms involved in both diseases [11]. Reports found in the literature document the association between acute ischemic syndromes and chronic infections by Gram-negative bacteria such as Chlamydia pneumoniae and Helicobacter pylori [12].

  Hence, periodontal diseases and their possible interactions cannot be overlooked and their association with cardiovascular diseases should be investigated [13].

  Periodontal bacterial DNA was observed in 10 out of the 17 samples of coronary arteries, representing approximately 59.9%, in which Porphyromonas gingivalis was present in 52.9%, Aggregatibacter actinomycetemcomitans, in 35.5%, Prevotella intermedia, in 23.5%, and Tannerella forsythia, in 11.7%. Chlamydia pneumoniae was seen in 35.3% of the coronary and internal thoracic arteries [1].

  Thus, the presence of periodontal microorganisms in 10 out of the 17 coronary arteries studied supports the idea that those bacteria may be associated with the development and progression of atherosclerosis, as it has been observed in several epidemiological studies [1,14].

  In light of this, we can say that the presence of periodontal microorganisms in the coronary and internal thoracic arteries may be associated with the development and progression of atherosclerosis as well as lesions in cardiac valves.
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    ABSTRACT

    INTRODUCTION: The most widely used model for predicting mortality in cardiac surgery was recently remodeled, but the doubts regarding its methodology and development have been reported.

    OBJECTIVE: The aim of this study was to evaluate the performance of the EuroSCORE II to predict mortality in patients undergoing coronary artery bypass grafts or valve surgery at our institution.

    METHODS: One thousand consecutive patients operated on coronary artery bypass grafts or valve surgery, between October 2008 and July 2009, were analyzed. The outcome of interest was in-hospital mortality. Calibration was performed by correlation between observed and expected mortality by Hosmer Lemeshow. Discrimination was calculated by the area under the ROC curve. The performance of the EuroSCORE II was compared with the EuroSCORE and InsCor (local model).

    RESULTS: In calibration, the Hosmer Lemeshow test was inappropriate for the EuroSCORE II (P=0.0003) and good for the EuroSCORE (P=0.593) and InsCor (P=0.184). However, the discrimination, the area under the ROC curve for EuroSCORE II was 0.81 [95% CI (0.76 to 0.85), P<0.001], for the EuroSCORE was 0.81 [95% CI (0.77 to 0.86), P<0.001] and for InsCor was 0.79 [95% CI (0.74-0.83), P<0.001] showing up properly for all.

    CONCLUSION: The EuroSCORE II became more complex and resemblance to the international literature poorly calibrated to predict mortality in patients undergoing coronary artery bypass grafts or valve surgery at our institution. These data emphasize the importance of the local model.

    Descriptors: Risk Factors. Cardiovascular Surgical Procedures. Coronary Artery Bypass. Myocardial Revascularization. Coronary Disease. Heart Valve Diseases.

  

   

   

  INTRODUCTION

  In modern medicine, the use of risk scores as predictors of cardiovascular events is well established [1]. Efficient models should be derived from prospective, compulsory and complete records, be built upon bootstrap statistical techniques and demonstrate adequate internal validation, strictly following the scientific principles [2,3]. Clearly risk models derived and validated on a local, usually have lower performance when applied elsewhere and even in the same location over time [4]. However, the first EuroSCORE created in 1999 [5] in the European population, was suitable in a contemporary Brazilian population [6-8].

  Undoubtedly, the incorporation of the EuroSCORE on key services in Europe brought to mind the "Hawthorne" effect, explaining that nothing much has improved outcomes in cardiac surgery at the beginning of the century, as monitoring by EuroSCORE [9]. Over time, the remodeling of the EuroSCORE for countries that joined its mandatory use would be justifiable. Thus, the EuroSCORE II has aroused [10], from a record with 22,381 consecutive patients undergoing cardiac surgery in 154 hospitals in 43 countries (inside and outside Europe), over a 12-week period (May to July 2010).

  This updated model has more variables than the first EuroSCORE, so in addition to the risk of having high discrimination power, it carries the risk of overfitting [11]. Thus, smaller models have good accuracy but unfortunately decrease the power of discrimination. Still, we must not forget that "few variables as possible" prevails in a model in order to have a greater acceptance [12,13]. At the Heart Institute, Clinics Hospital of the Faculty of Medicine, University of São Paulo (Incor-HCFMUSP), the remodeling of EuroSCORE models and 2000 Bernstein-Parsonnet [8] together, using the bootstrap technique, gave rise to InsCor [14].  This model was similar to the first EuroSCORE and its performance was simpler than this and that the 2000 Bernstein-Parsonnet score to predict mortality in patients undergoing coronary and/or valve at Incor-HCFMUSP. This fact becomes more important when there is a need to assess the experience of treatment against the "casemix" location at a given time, as it has been done by several groups. The aim of this study was to validate the EuroSCORE II and compare it to InsCor and EuroSCORE models in patients undergoing coronary and/or valve on Incor-HCFMUSP.

   

  METHODS

  Sample size, inclusion and exclusion criteria

  A retrospective analysis of prospectively collected data was performed at the Division of Cardiovascular Surgery, Incor - HCFMUSP. For validation of risk scores in a sample of at least 100 deaths, the study by Lisboa et al. [15] on the results of cardiovascular surgery at Incor-HCFMUSP of the past 23 years, was the basis for the study. For this, 1000 patients operated sequentially for coronary bypass or associated and/or isolated or combined valve surgery, including reoperations and in elective, urgent or emergency procedures, from October 2008 to July 2009, were selected. Of these, all filled the variables contained in the InsCor EuroSCORE models, however, only 900 patients included all variables required by Euroscore II. Patients younger than 18 years or undergoing other types of surgery other than CABG and/or valve surgery were excluded from the study.

  Collection, definition and organization of data

  Data were collected from electronic medical records system of the Incor (SI3) and stored in spreadsheets. Each worksheet has been adapted to take account of all the variables, respecting their definitions as described by EuroSCORE [9], EuroSCORE II [10] and InsCor [14] models. Patients were sorted according to the risk groups established by the scores and placed in the database made in Excel. The outcome of interest was in-hospital mortality, defined as death that occurred in the time interval between surgery and discharge.

  Validation of InsCor, EuroSCORE and EuroSCORE II

  To assess the performance of InsCor, EuroSCORE and EuroSCORE II in predicting mortality, the predictive validity of the models was performed. The analysis was performed using calibration and discrimination test. Calibration assesses the accuracy of the model to predict risk in a group of patients. The force calibration was assessed by testing the goodness of fit by the Hosmer-Lemeshow test. P value> 0.05 indicates that the model fits the data and predicts mortality properly. Discrimination measures the ability of the model to distinguish between patients at low and high risk. Discrimination was measured by use of the statistical technique called area under the ROC (Receiver Operating Characteristic, sometimes called c-statistic or c-index).

  Statistical Analysis

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

  Ethics and written informed consent

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

   

  RESULTS

  Calibration

  InsCor

  Calibration of InsCor was adequate, with P=0.184 in the Hosmer-Lemeshow test. The average value of InsCor for survivors was significantly lower than for deaths (3.64 ± 3.5 and 7.96 ± 4.6, P<0.001). In Table 1, the InsCor calibration by risk group is presented.
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  EuroSCORE

  The calibration of the EuroSCORE was also adequate, with P=0.593 in the Hosmer-Lemeshow test. In Table 2, the calibration of the EuroSCORE by risk groups is presented.
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  EuroSCORE II

  The calibration of the EuroSCORE II was not appropriate, with P=0.0003 in the  Hosmer-Lemeshow test. In Table 3, the calibration of the EuroSCORE II by risk group is presented.
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  Discrimination

  InsCor and EuroSCORE

  On discrimination, the area under the ROC curve of the EuroSCORE was 0.81 [95% CI (0.77 to 0.86), P<0.001] and the InsCor was 0.79 [95% CI (0.74 to 0.83), P<0.001 ] (Figure 1).
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  EuroSCORE II

  On discrimination, the area under the ROC curve was 0.81 [95% CI (0.77 to 0.85) P<0.001] for the EuroSCORE II (Figure 2).
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  DISCUSSION

  Risk scores should be simplified formulas without the need for personal digital assistants or calculators to predict mortality or other adverse effects at the bedside. They are a valuable aid in therapeutic decisions and for informed consent [16].

  However, to be incorporated into the risk models they must be validated. Validating a model means to investigate its calibration and discrimination of a population under certain conditions. Proper calibration and especially good discrimination are the most important factors of a model. Thus, in a model with high discrimination power, many variables are needed in general. In this situation, there is the risk of overfitting. An important feature for adherence of the model is that it is simple and comprehensive, so that the methodology is important [17].

  In the history of cardiac surgery, the risk prediction model with greater impact was the EuroSCORE and was published in 1999 by Nashef et al. [5], with more than 108,000 references on Google search and some 1,300 formal citations in the medical literature. This model includes 17 risk factors, from 19,030 patients from 128 centers in Europe. In 2012, in Brazil, the remodeling of EuroSCORE and 2000 Bernstein-Parsonnet models together through the bootstrap technique, gave rise to InsCor [14]. This parsimonious model consists of 10 variables and can be used for predicting mortality in cardiovascular procedures of adults.

  Over time, countries that have adopted strict monitoring by the EuroSCORE, in the past decade, had to adjust the model to their new "Hawthorne Effect" results. Thus, in October 2011, Nashef et al. [10] presented in Lisbon, in 25th European Association for Cardio-Thoracic Surgery Annual Meeting, the EuroSCORE remoldeled, which came to be called EuroSCORE II. In this study, 23,000 patients underwent cardiac surgery in more than 150 hospitals in 43 countries between May and July 2010. In the internal model validation, on calibration, the observed mortality was 3.9% and the expected mortality by EuroSCORE II of 3.77%, compared to 4.6% of the EuroSCORE. The authors also reported that discrimination of the new model was very good, although the model was not described in the presentation.

  In our study, the discrimination of three models proved to be adequate, which means that qualitatively the variables included in the models are the same that have strong relationship with mortality. However, the calibration with respect to the amount or intensity of each predictor variable was adequate for InsCor and EuroSCORE and bad for the EuroSCORE II. Faced with these results, we were waiting for the complete version of the EuroSCORE II, held in January 2012 [10].

  After careful analysis of this publication, we point out some problems in the internal validation of the EuroSCORE II, justifying inadequate external validation of the model. Our analysis is consistent and supported by several sequential international publications [18-20], being reinforced by editorial that demonstrated that, in fact, there are problems in the design of the EuroSCORE II [21,22]. In general, problems with randomly division into two groups for development and validation of the model and details such as the P=0.0505 (ideal >0.05) value in the Hosmer-Lemeshow test, stating a good calibration, are questionable [23]. It is doubtful, especially considering the association of this statistical value with some clinical significance.

  The term EuroSCORE was also inappropriate, since several non-European countries participated in the remodeling of the model. With this in mind, it would be better to calculate the mortality rate itself or the local risk-adjusted hospital, since the model was built to predict death in a wide variety of groups, making it difficult to forecast specific clinical scenarios. Another reason for poor calibration would be the large number of highly correlated risk factors, including confounding variables and over-adjusted to a certain types of procedures or specific subgroups of patients.

  Upon publication of the EuroSCORE II, it was not reported if analyzes of first order interaction and multicollinearity were performed, so many variables could overestimate the risk of certain categories of patients (e.g., intermediate risk or extreme risk). In the follow-up, there was inefficient management of patients with loss of data, where the bias arises due to significant differences between individuals with complete data and those with missing data. Thus, a regression coefficient calculated for a predictor may be influenced if missing data were associated with the outcome. In EuroSCORE II, the authors could have chosen otherwise imputation to preserve these cases.

  In general, the performance of the participating centers, with major failures in the supply of data, especially in the follow-up, was poor [21]. Furthermore, there should be more careful in order to not to increase the number of variables at all times, since models with only a few variables are very stable and, if robust they may achieve good calibration. The inclusion of many variables increases the risk of errors that can be caused by differences in interpretation of definitions, types, or conflicting information. The reduced number of variables without affecting its accuracy ("few variables as possible") in comprehensive models is one of the most important aspects of the cost, popularity and applicability of risk scores [12,24].

  Another concern with the EuroSCORE II is that the primary outcome was mortality at the base hospital, and we cannot forget that, in actual practice, it is common for patients to be transferred to other hospitals in accordance with clinical outcome.

  Recently, Kunt et al. [20] compared the EuroSCORE, STS score and EuroSCORE II in a population of 428 patients who underwent isolated coronary surgery, between 2004 and 2012 in Turkey. The mortality rate was 7.9% and the predicted mortality was 6.4% for the additive EuroSCORE, 7.9% for the logistic EuroSCORE, 1.7% for the EuroSCORE II and 5.8% for STS score. The area under the ROC curve for the additive EuroSCORE, logistic EuroSCORE, STS score and EuroSCORE II was 0.7, 0.7, 0.72 and 0.62, respectively.

  In the modern evolution of risk assessment, it has been widespread the concept of applying external models and remold them to the characteristics of the region [25]. To apply a risk score, it must first be remolded (adaptation of the variables and their weights) or at least recalibrated (adjusting the weights of the variables) and never used form of ready-made (without adaptation of the variables and their weights) [24].
    In Brazil, the adhesion of a model itself is of paramount importance, especially by differences in patient characteristics, clinical presentation due to socioeconomic, cultural and geographical reasons, the uneven distribution of medical facilities and the high endemicity of subclinical inflammation, infection and rheumatic disease [25].

  Thus, the external validation InsCor is required. We are already in advanced work in collaboration with seven centers of large representation of the state of São Paulo, for the study and creation of the SP-SCORE [26].

  Importantly, risk scores are based on the experience of the participating teams, patients with regional characteristics and certain infrastructure and time. A model cannot be transported to other locations or be included in the same location over time without performing preliminary validation tests, so it is important to know the limitations of these instruments.

  Limitations

  Although data were collected prospectively, this is a retrospective analysis. However, the collection within the electronic database was "blind", or that is, we selected the first 1000 patients undergoing coronary and/or valve within the period studied without knowledge of clinical outcome. Another important factor is that, as the study was retrospective, only 900 patients had all the data to calculate the EuroSCORE II. To minimize this limitation, we performed an analysis with 100 unselected patients and observed that the mortality of these patients showed no statistical difference with the selected group to perform validation of the EuroSCORE II.

   

  CONCLUSION

  The InsCor and EuroSCORE were adequate in all phases of the validation. However, the errors found in the design of the EuroSCORE II were also manifest in the calibration of patients undergoing coronary and/or valve surgery on Incor-HCFMUSP. These data reinforce the importance of InsCor local model and future SP-SCORE.
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    ABSTRACT

    OBJECTIVE: To evaluate the use of the EuroSCORE as a predictor of postoperative morbidity after cardiac surgery.

    METHODS: We retrospectively analyzed the charts of 900 patients operated on and admitted to the intensive care unit postoperatively at the Royal Portuguese Hospital of Recife. We included all patients with complete medical records, excluding those who died during surgery, underwent transplantation or correction of congenital heart disease. We evaluated the development of respiratory infection, cerebrovascular accident, and dialysis-dependent renal failure, and the EuroSCORE was compared in terms of the three complications using the Mann-Whitney test. The calibration model for predicting the morbidities being studied was evaluated using the test set of Homer-Lemeshow goodness. The accuracy of the model was assessed using the area under the ROC curve (AUROC).

    RESULTS: The model showed good calibration in predicting respiratory infection, acute renal failure and stroke (P=0.285, P=0.789, P=0.45, respectively), with good accuracy for respiratory infection (AUROC=0.710 and P<0.001) and dialysis-dependent renal failure (AUROC=0.834 and P<0.001), but no accuracy to predict stroke (AUROC=0.519). The high-risk patients were more likely to develop respiratory infection (OR=9.05, P<0.001) and dialysis-dependent renal failure (OR=39.6, P<0.001). The probability of developing respiratory infection and dialysis-dependent renal failure was less than 10% with EuroSCORE up to 7 and more than 70% with EuroSCORE greater than 15.

    CONCLUSION: EuroSCORE proved to be a good predictor of major postoperative morbidity in cardiac surgery: respiratory and dialysis-dependent renal failure.

    Descriptors: Risk Assessment. Morbidity. Cardiovascular Surgical Procedures.

  

   

   

  INTRODUCTION

  Risk stratification has become more relevant in cardiac surgery practice with the use of specific scores, which are important tools to measure risk, analyze quality of care, and evaluate costs [1,2]. Thus, several scores have been developed and applied to predict mortality in cardiac surgery [3,4]. Calculating surgical risk, i.e., death, is relatively simple since the response variable "death" is an obvious excluding variable. However, studying causes of death is often a lot more complex as there are multiple variables, making it difficult to develop specific scores to predict mortality. In addition, the relationship between the development of a complication and death does not always hold true; nonetheless, it can prolong hospital stay and change patients' quality of life [5].

  In cardiac surgery, when the following three major events are present, there is greater risk of death: onset of respiratory tract infection (RTI), preoperative cerebrovascular accident (CVA), and dialysis-dependent renal failure (DDRF) [6-9]. Besides being associated with higher mortality rates, those events are the leading cause of readmission to the intensive care unit, increasing hospital costs [10].

  Even though it is known that those adverse events can definitely contribute to unfavorable results in cardiac surgeries, there are no specific scores derived from major studies capable of predicting the chances of developing such complications and, hence, capable of predicting morbidity.

  This study sets out to evaluate the EuroSCORE as a predictor of morbidity, since it is simple and practical, has a reduced number of variables, and is widely used throughout the world, having been validated several times, including in our midst, with good results [11,12].

   

  METHODS

  This cross-sectional observational study was developed at the Thoracic Surgery Recovery Unit of the Royal Portuguese Hospital of Recife. Medical records of 900 out of 1036 patients operated on from July 1, 2008 to July 30, 2009 were analyzed. Patients with complete medical records were included in the study and patients who died during surgery or who had undergone either cardiac transplant or correction of congenital heart disease were excluded. Data was collected from electronic medical records and inserted into an Excel spreadsheet containing all the variables included in the study. A specific calculator was used to obtain the EuroSCORE, classifying patients into the following three risk groups, according to additive score values: high, medium, and low. Variables studied were EuroSCORE values, death, and development of RTI, DDRF or CVA, the occurrence of the latter being considered in the period between surgery and hospital discharge. RTI was diagnosed according to clinical and radiological criteria, and it was confirmed by quantitative culture of tracheal aspirate containing colony counts above one million. Patients who developed the need to have compulsory renal replacement therapy after surgery were considered as having DDRF. Patients with CVA should have their diagnosis confirmed by recent findings of brain damage as evidenced by non-contrast computed tomography scan performed 72 hours after suspicion of the event. Continuous variables were expressed as means and/or medians and standard deviation.  Categorical variables were expressed as their relative and absolute frequencies.

  The non-parametric Mann-Whitney test was applied to compare EuroSCORE in terms of death, CVA, RTI, and DDRF. Calibration of EuroSCORE was measured by the Hosmer-Lemeshow goodness of fit test for logistic regression models, in which response was hospital mortality or morbidities (CVA, RTI, and DDRF) and the independent variable was EuroSCORE. Accuracy was assessed by the area under the ROC curve (receiver operating characteristic curve), built based on sensitivity (correct prediction of death) and 1 – specificity (correct prediction of survival), which were calculated for every score value studied. The relationship between the risk groups classified by the score and the development of the aforementioned complications was measured by chi-square and Fischer's exact test, as indicated. P-values of P<0.05 were considered statistically significant to reject the null hypothesis. The Statistical Package for the Social Sciences 16.0 (SPSS) was the software used for analysis.

  The project was approved by the Ethics Committee of the Royal Portuguese Hospital of Recife.

   

  RESULTS

  The sample studied consisted of 900 patients, with a mean age of 57.6 ± 13.9 years, ranging from 11 to 86 years old, and 518 (57.6%) being male. Mean EuroSCORE was 2.76 ± 2.27.

  Most patients had undergone isolated coronary artery bypass grafting (67%), followed by isolated valve surgery (26%), and coronary artery bypass grafting associated with another cardiac surgery (4%) (Figure 1).

  
    

    [image: Fig.1 – Characteristics of the sample according]

  

  Population distribution in the high, medium, and low EuroSCORE risk groups was 12.1%, 38.4%, and 49.4%, respectively.

  Prevalence of complications was 4.8% and sample mortality was 4.1%. In addition, EuroSCORE values were higher among patients who died. Mortality in the group with complications was significantly higher than in the group without complications (Table 1).
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  Analysis of the predictive ability of EuroSCORE for morbidities

  Respiratory tract infection

  A comparison of score values revealed higher values for patients who developed RTI than those who did not, as shown in Table 2.
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  The predictive model for RTI showed good calibration, as presented in Table 3, and good accuracy, determined by analysis of the area under the ROC curve (Figure 2).
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  The area under the ROC curve was 0.710 (CL 95%, 0.600 – 0.821), with P-value<0.001. Results obtained show that EuroSCORE was good in discriminating between patients with and without RTI (Figure 3).
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  Dialysis-dependent renal failure

  Just like RTI, higher EuroSCORE values were found among patients who developed DDRF than in those who did not develop DDRF, as shown in Table 4 and Figure 4.
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  The predictive model for DDRF showed good calibration, as presented in Table 5, and excellent accuracy, determined by analysis of the area under the ROC curve (Figure 2).
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  The area under the ROC curve was 0.834 (CL 95%, 0.738 – 0.930), with P-value<0.001. Results show that EuroSCORE was good in discriminating between patients with and without DDRF (Figure 5).
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  Cerebrovascular accident

  With regard to occurrence of CVA, there was no difference in EuroSCORE values between patients who developed this complication and those who did not (P=0.484; Mann-Whitney test). In terms of the predictive model for this morbidity, despite good calibration (P=0.45), it was not accurate to discriminate between patients who did and did not develop CVA in the postoperative period (area under the ROC curve = 0.519), as shown in Figure 3.

  Analysis of the relationship between the risk group and the chance of developing postoperative complications

  It was observed that patients in the high-risk group, according to EuroSCORE values, had greater chances of developing RTI (OR: 9.05) and DDRF (OR: 39.96), as presented in Tables 6 and 7. However, the same association could not be said of the occurrence of CVA.
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  Cut-off points for greater specificity and sensitivity for prediction of RTI and DDRF are listed in Table 8.
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  The probability of developing RTI and DDRF based on EuroSCORE was determined, varying from less than 10% to more than 70% (Tables 9 and 10).
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  DISCUSSION

  The use of risk scores in surgical practice is a valid strategy, not only to measure risk but also to analyze and compare results. Risk scores are related to factors inherent to the model itself, the population for which they were developed, and the characteristics of the population in which they will be applied. As a result, the majority of scores show conflicting results in the prediction of risks. In addition, the large number of variables of a score also reduces its effectiveness when applied to distinct populations [13,14]. On the other hand, scores that are validated in diverse populations, such as the EuroSCORE, tend to show better results.

  The prevalence of complications (RTI, DDRF, and CVA) was similar to what has been described in the literature. Likewise, general mortality in the sample studied was also similar to previous results, drawing attention to the high mortality rate, an important fact that indicates the importance of both early identification of patients at risk for developing those complications and aggressive intervention to reverse this situation [8,15,16].

  Even though the prevalence of complications was similar to what has been described in the literature, the use of strict diagnostic criteria to characterize complications may have left patients who had only clinical diagnoses out of the RTI and CVA groups, which could lead to underdiagnosis of those complications.

  By using the score to predict RTI, it was observed that patients with higher EuroSCORE values had greater chances of developing a complication, which could be considered an obvious outcome, but the score tool now presents numeric data. The model showed good calibration to that end, especially in patients with medium to high EuroSCORE values. The same findings were obtained when predicting the development of DDRF, with higher values (P=0.789).

  In terms of discriminating power, assessed by the area under the ROC curve, the model was also deemed adequate, with predicting values for RTI and DDRF of 0.710 and 0.834, respectively, both statistically significant. In practice, these data translates into good ability to discriminate which patients will definitely develop complications among those with chances of developing them.

  Similar to the model calibration, the values for predictive ability were significant for both RTI and DDRF. However, the results of the DDRF group were more robust, probably because of better characterization of the patients belonging to that group, and since diagnostic criteria is exclusive, i.e., whether or not the patient developed DDRF, there are no confounding variables in the diagnosis of the complication.

  The opposite was observed when the score was used to predict CVA. The score was not successful, showing neither effective calibration nor effective predictive ability, probably due to the diagnostic method used: the computed tomography. Even though computed tomography was performed 72 hours after suspected clinical diagnosis, the scan might not show ischemic lesions and nuclear magnetic resonance is more accurate. However, due to the characteristics of the patients, such as hemodynamic instability at the time of the exam, the decision was made not to perform a longer exam that could put the patient at risk.

  Finally, it is interesting to observe the exponential growth in the chance of developing RTI and DDRF as the EuroSCORE values increase, with sensitivity and specificity cut-off points starting at score 3.5. In patients with EuroSCORE values above this cut-off point, it allows for the possibility of implementing protective measures, directing human and material resources, and defining the best surgical strategy so that the occurrence of complications with potential mortality can be reduced.

  The results and validations of the EuroSCORE II were published during this study [17-19]; however, we decided to continue using EuroSCORE I because of it has numerous validations, including in our midst, it is easy to use, and it is widely known to all professionals involved in the care of patients undergoing cardiac surgery, such as intensivists, surgeons, and cardiologists.

  The publication of studies showing the lack of superiority of EuroSCORE II over EuroSCORE I [19,20] supports the decision to use EuroSCORE I and emphasizes the need for constant recalibration of risk scores, especially when used in populations other than the ones they were developed for.

   

  CONCLUSION

  EuroSCORE proved to be a good predictor for major postoperative morbidities in cardiac surgery (RTI and DDRF). However, in this study, it could not predict the development of CVA. The chances of developing RTI and DDRF increase as additive EuroSCORE values increase, making it possible to identify high-risk patients and to start implementing preventive measures and early intervention.
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    ABSTRACT

    OBJECTIVE: We have retrospectively analyzed the results of the operations made for aortic valve endocarditis in a single center in 26 years.

    METHODS: From June 1985 to January 2011, 174 patients were operated for aortic valve endocarditis. One hundred and thirty-eight (79.3%) patients were male and the mean age was 39.3±14.4 (9-77) years. Twenty-seven (15.5%) patients had prosthetic valve endocarditis. The mean duration of follow-up was 7.3±4.2 years (0.1-18.2) adding up to a total of 1030.8 patient/years.

    RESULTS: Two hundred and eighty-two procedures were performed. The most frequently performed procedure was aortic valve replacement with mechanical prosthesis (81.6%). In-hospital mortality occurred in 27 (15.5%) cases. Postoperatively, 25 (14.4%) patients had low cardiac output and 17 (9.8%) heart block. The actuarial survival rates for 10 and 15 years were 74.6±3.7% and 61.1±10.3%, respectively. In-hospital mortality was found to be associated with female gender, emergency operation, postoperative renal failure and low cardiac output. The long term mortality was significantly associated with mitral valve involvement. Male gender was found to be a significant risk factor for recurrence in the follow-up.

    CONCLUSION: Surgery for aortic valve endocarditis has significant mortality. Emergency operation, female gender, postoperative renal failure and low cardiac output are significant risk factors. Risk for recurrence and need for reoperation is low.

    Descriptors: Treatment Outcome. Aortic Valve. Endocarditis.

  

   

  
    RESUMO

    OBJETIVO: Analisamos, retrospectivamente, os resultados das operações realizadas para endocardite valvar aórtica em um único centro em 26 anos.

    MÉTODOS: De junho de 1985 a janeiro de 2011, 174 pacientes foram operados por endocardite da válvula aórtica. Cento e trinta e oito (79,3%) pacientes eram do sexo masculino e a média de idade foi de 39,3 ± 14,4 (9-77) anos. Vinte e sete (15,5%) pacientes apresentavam endocardite na prótese valvar. O tempo médio de acompanhamento foi de 7,3 ± 4,2 anos (0,1-18,2) totalizando 1.030,8 paciente/ano.

    RESULTADOS: Duzentos e oitenta e dois procedimentos foram realizados. O procedimento mais realizado foi a substituição da valva aórtica por prótese mecânica (81,6 %). A mortalidade intra-hospitalar ocorreu em 27 (15,5%) casos. No pós-operatório, 25 (14,4% ) pacientes apresentaram baixo débito cardíaco e 17 (9,8%) bloqueio cardíaco. As taxas de sobrevida atuarial para 10 e 15 anos foram 74,6±3,7% e 61,1±10,3%, respectivamente. A mortalidade intra-hospitalar foi encontrada esteve associada com o sexo feminino, operação de emergência, insuficiência renal pós-operatória e baixo débito cardíaco. A mortalidade a longo prazo foi significativamente associada com o envolvimento da válvula mitral. O sexo masculino encontrado mostrou-se um fator de risco para a recorrência no seguimento.

    CONCLUSÃO: A cirurgia para tratamento da endocardite da válvula aórtica apresenta mortalidade. Operação de emergência, o sexo feminino, insuficiência renal pós-operatória e baixo débito cardíaco são fatores de risco significativos. O risco de recorrência e necessidade de reoperação são baixos.

    Descritores: Resultado de Tratamento. Valva Aórtica. Endocardite.

  

   

   

  INTRODUCTION

  Microbial infection of the endothelial lining of any part of the heart, infective endocarditis (IE), is an uncommon but life threatening condition. Despite advances in diagnosis, antimicrobial therapy, surgical techniques, and management of complications, the incidence has not decreased in the past 30 years and patients with IE still have high morbidity and mortality rates related to this condition [1].

  Its management aims to eradicate the infecting organism as soon as possible mainly with antibioticotherapy but clinical complications and treatment failure suggest surgery up to 60% of the cases [2]. IE effecting aortic valve accounts about 40-67% of all cases and about 60-70% of these cases undergo surgery in the acute phase [3]. In spite of the high mortality and morbidity it carries, surgical therapy is still the mainstay in the treatment of aortic valve IE. Numerous studies have assessed different risk factors for mortality and morbidities in the treatment of IE but risk factors for surgical treatment of aortic valve IE patients need to be clarified.

  In this study, we have retrospectively assessed the results of the surgical treatment of patients with aortic valve endocarditis over a period of 26 years in an attempt to address these issues.

   

  METHODS

  The study was approved by the local hospital ethics committee. The patient data were collected from the hospital records retrospectively. From June 1985 to January 2011, 174 consecutive patients with aortic valve endocarditis underwent surgery at our institution. For the definitions of active, healed, native, and prosthetic and culture negative endocarditis, modified Aranki criteria have been used [4]. The presence of acute or chronic inflammatory changes at microscopy confirmed the diagnosis of endocarditis.

  There were 138 (79.3%) male and 36 (20.7%) female patients aged 39.3±14.4 (9-77) years in average. One hundred and forty-seven (84.5%) patients were presented with native valve endocarditis (NVE) and 27 (15.5%) with prosthetic valve endocarditis (PVE). Vegetations on the mitral valve were detected in 38 (21.8%) cases and peri-prosthetic leakage (PPL) was present in 13 patients. Thirty-two (18.4%) patients had a history of previous cardiac surgery and four of them had two cardiac operations previously. Coronary angiography was rarely performed in order to avoid any embolic complications. Of the 27 patients with septic emboli, one of them had both peripheral and central emboli preoperatively. The preoperative characteristics are summarized in Table 1. Culture-negative endocarditis was present when no microorganism could be identified either on serial blood cultures or on cultures from the explanted valvular tissue in patients presenting with the clinical picture of endocarditis. The results of the microbiologic studies can be seen in Table 2.
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  The diagnosis of IE was performed according to the Duke criteria [5]. All patients were examined by transthoracic or transesophageal echocardiography. Valvular destruction was evident in 120 (69.0%) cases and aortic annular involvement was present in 42 (24.1%) cases. Gross vegetations on aortic valves were detected in 25 (14.4%) patients and vegetations on mitral valve in 38 (21.8%) cases preoperatively. Operations were performed during the active phase of infection in 84 (48.3%) patients. The indications for emergency surgery were high as well as mobile vegetations on the aortic valve, acute leaflet rupture and cardiac decompensation, periannular extensive abscess with intracardiac fistula and prosthetic valve dysfunction.

  Operative technique

  All patients underwent moderate (28ºC) hypothermic cardiopulmonary bypass by means of bicaval cannulation with cannulation of either the ascending aorta (169 patients) or the femoral artery (5 patients). The left ventricle was vented through the right superior pulmonary vein. Isothermic blood cardioplegic solution was administered via antegrade and retrograde route during aortic cross-clamping.

  For eradication of the aortic valve endocarditis, radical debridement of all the necrotic and infected tissues was performed. In cases with annular involvement, aortic annulus was skeletonized. All infected and necrotic tissue around the annulus and when present, within the abscess and fistula between the ventriculoarterial junction and the sinotubular junction were resected. All vegetations were removed. When the aortic valve was not extensively damaged, vegetectomy and reconstruction either primary or by using pericardial patch was preferred as described before [6]. Before cardiopulmonary bypass, a patch was harvested from the pericardium, stabilized with 0.62% glutaraldehyde solution for 5 minutes, and rinsed thoroughly with 0.9% saline solution. When necessary, the pericardial strip trimmed to an appropriate length and was sutured continuously with 5-0 polypropylene according to the area to be patched. The completely resected annular area was covered with the glutaraldehyde-treated autologous pericardial patch sutured to firm, fibrous tissue for a secure anastomosis or valve implantation [6,7].

  Mitral valve involvement was present in 72 (41.4%) cases. Two hundred and eighty-two procedures were performed on 174 patients. The list of procedures can be seen in Table 3. In the cases with aortic PPL, all prostheses were replaced except for four patients that had a primary repair of the periprosthetic leak. Primary repair of the mitral PPL was preferred in two cases.
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  Follow-up

  All patients received at least four weeks of antibiotherapy postoperatively. Broad range antibiotics (vancomycin and aminoglycosides) were preferred in culture-negative cases. Antibiotics were arranged according to the antibiograms results in culture-positive patients. After the patients were discharged from the hospital, they were involved in a follow-up program in the outpatient clinic. Follow-up was complete in 95.2% of the patients. Seven patients were lost to follow-up. The mean duration of follow-up was 7.3±4.2 years (0.1-18.2) adding up to a total of 1030.8 patient/years.

  Statistical analysis

  The statistical analyses were performed using Statistical Package for the Social Sciences (SPSS) 16.0 statistical software package. All continuous variables were expressed as mean ± standard deviation with the ranges and discrete variables as frequencies and percentages. Comparisons of the discrete variables were made by chi-square test or Fisher's Exact test where appropriate. The survival, freedom from recurrence and reoperation analyses was made with Kaplan Meier analysis. Logistic regression analyses were performed for the factors affecting early and late mortality, recurrence and reoperation.

  The independent variables for in hospital mortality, recurrence and reoperation were concomitant non-aortic procedure, previous cardiac surgery, septic emboli, preoperative fever, preoperative renal dysfunction, congestive heart failure, PPL, culture-negative endocarditis, operation during active phase, PVE, aortic annular involvement, mitral valve involvement, valvular destruction, emergency operation, postoperative heart block, postoperative renal dysfunction, postoperative fever and low cardiac output (LCO).

  The independent variables for late mortality were previous cardiac surgery, septic emboli, preoperative renal dysfunction, congestive heart failure, culture-negative endocarditis, and left ventricular dysfunction, operation during active phase of infection, aortic annular involvement, mitral valve involvement, emergency operation, postoperative heart block, postoperative fever, PVE, recurrence and reoperation. Age and gender adjustments were made. The survival comparisons were made with log-rank test. P values less than 0.05 were accepted as statistically significant differences.

   

  RESULTS

  Mortality

  Twenty-seven (15.5%) patients had in-hospital mortality. Fourteen were female and 11 had PVE. The reasons for mortality are outlined in Table 4. Emergency operation (OR=4.40; 95% CI: 1.68-11.51; P=0.003), postoperative LCO (OR=1.19; 95% CI: 1.78-76.92; P=0.011), postoperative renal failure (OR=7.52; 95% CI: 1.22-45.45; P=0.030) and female gender (OR=5.62; 95% CI: 1.28-25.00; P=0.022) were associated with in hospital mortality in regression analysis.
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  Morbidity

  Postoperative fever was found in 45 (25.9%) patients. Twenty-five (14.4%) patients had LCO and 18 cases in this group died in the postoperative follow-up. Complete heart block was present in 17 (9.8%) patients, but only four (2.3%) patients required permanent pacemaker implantation. Four of these patients had complete heart block preoperatively.

  Three of these patients had PVE and 6 had aortic annular involvement. Five patients with postoperative heart block died in the early postoperative period. Renal dysfunction was present in 34 (19.5%) patients and 12 (6.9%) required dialysis. Pulmonary morbidity was present in 24 (13.8%) patients. Cerebrovascular events occurred in 8 (4.6%) patients. Seven of these cases underwent surgery in the active phase of infection. Septic central emboli were present in two cases preoperatively. Seventy-three (42%) patients had >2 morbidity postoperatively. Postoperative morbidity has been outlined in Table 5.
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  Follow-up

  Follow-up was complete in 140 (95.2%) cases. Seven patients were lost to follow-up. Fourteen (8%) patients had mortality after discharge. Three of them were female. The data of the patients with early and late mortality have been summarized in Table 5.

  The actuarial survival rates for 1, 5, 10 and 15 years were 80.8%±3%, 77.4%±3.3%, 74.6±3.7% and 61.1±10.3%, respectively (Figure 1). The logistic regression analysis showed that mitral valve involvement (OR=45.45; 95% CI: 2.56-1000.00; P=0.009) was associated with long term mortality and the significance persisted after adjustment for sex and age. The difference in the actuarial survival rates in patients with and without mitral valve involvement were also statistically significant (P=0.0001). The 1, 5, 10 and 15 years survival rates for patients with mitral valve involvement were 96.6%±2.4%, 84.6%±5%, 77.5%±6.7% and 51.7%±16.7%, respectively. The 1 and 5 years survival rates for patients without mitral valve involvement were 98.8%±1.2% and 97.4%±1.8% and remained stable for the following term (Figure 2).
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  Recurrence of infection occurred in 10 (5.7%) cases and reoperations were performed in 8 (4.6%). The rates of freedom from recurrence from infection at 1 and 5 years were 94.7%±1.8% and 93.1%±2.1% (Figure 3). The rates of freedom from reoperation at 1 and 5 years were 96.1%±1.6% and 94.5%±1.9%, respectively (Figure 4). Male gender was significantly associated with recurrence (OR=9.35; 95% CI: 1.41-16.85; P=0.034), however, none of the factors were found to be associated with reoperation.
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  DISCUSSION

  Aortic valve endocarditis is mainly managed surgically since 1965 [8]. The disease is highly fatal for the potential consequences of sepsis and cardiac dysfunction. This study is a report of a single institution experience for aortic valve endocarditis over 26 years. The majority of the cases were operated for aortic valve replacement with mechanical prosthesis.

  Despite the advances in the operative and postoperative techniques, surgery is still associated with a significant mortality rate. The latest study about the results of surgery for IE in America reports 17% overall mortality [9]. There is a wide range of variation in mortality rates ranging from 6% to 33% [2,10-14]. We have previously reported 12% mortality for active IE [15]. The slight increase (15.5%) was mainly because of the patient profile. In our previous report, congestive heart failure was present in less than 40% of the cases, however, in this group, more than 55% of the cases had congestive heart failure. Another striking difference is the lack of PVE cases in the previous report. In fact, regression analysis did not give PVE as a risk factor for in-hospital mortality. Delay et al. [16] did not observe significant differences as well. A recent study from Sweden reported 30-days mortality for surgically treated native and PVE as 5.2% and 14.7% respectively, but did not mention PVE as a risk factor [13].

  However, it may affect the overall mortality in many different ways. Especially the preoperative status is an important factor. Another important determinant was emergency operation. The significant association of emergency operation and in-hospital mortality was not unexpected. Kirali et al. [15] reported significant association of urgent operations in NVE before. The indications for emergency operation in IE were documented with high level of evidence [17]. The poor outcomes were also reported by Revilla et al. [18]. They found that the poor outcomes were associated with persistent infection and renal failure but not with heart failure. More recently, Koeda et al. [12] reported even mild renal dysfunction at the time of admission as an important predictor of early mortality. However, we did not detect any association of renal failure and mortality. Female gender was significantly associated with in-hospital mortality in our analysis like others [19,20].

  LCO and postoperative renal dysfunction were found to be associated with in-hospital mortality which suggests that cardiorenal interaction may play an important role in the deterioration of IE. Their associations with postoperative mortality were similar to a recent reports [9,10,21]. Operation in the active phase was not a significant factor for any dependent variable in our analyses (Table 1). Although the relation is not so obvious, it may still be a risk factor for in-hospital mortality. The high rate of active phase operations (almost 50%) in this cohort could be understood this way.

  The primary aim of surgery is the eradication of infective tissue and the reconstruction of cardiac morphology. Mode of surgery (replacement/repair) or the type of prosthesis (mechanical/ biologic) was reported to have no influence on mortality [19,22]. Although biological solution is recommended especially for aortic root involvement [23], biological prostheses, especially allografts were reported to have a significant reoperation rate which increases with time [24]. We used mechanical prosthesis in the majority of the patients. The low recurrence and reoperation rates in this study confirm our preference for the valve substitute.

  The long-term survival given in this report is compatible with recent reports [9,11]. One of the most interesting results of our analysis was the significant lower survival in patients with mitral valve involvement. The regression analysis revealed that presence of mitral valve involvement was significantly associated with long-term mortality (Table 1) and this association was confirmed by the Kaplan Meier analysis results (Figure 2). Multivalve involvement association with higher mortality was reported before [10], but the lower survival was not mentioned. The most possible explanation may be the extent of the destruction by the infectious process. In the analysis of patients with double valve endocarditis, Gillinov et al. [25] report that increasing age was significantly associated with lower long term survival. Age was not a significant predictor in our analysis.

  One of the most important aspects of surgery for IE is the recurrence. The recurrence was 5.7% in our patient group (Table 4). The rate of recurrence is similar to others [26] and the recurrence-free survival is very satisfactory (Figure 3). The only significant association with recurrence was male gender (Table 1). The reoperation-free survival rates were also satisfactory. These satisfactory results were due to the high rate of mechanical valve utilization according to our point of view. This fact was also discussed by others [19,24]. Fedoruk and colleagues reported that type of prosthesis did not affect survival and recurrence rates were primarily associated with human immunodeficiency virus infection and intravenous drug usage [27]. None of the patients in our cohort had such history. Most important feature in preventing recurrence is complete debridement [28]. The low rates of recurrence and reoperation confirm the completeness of the debridement.

  The most important drawback of our study is the high rate of culture negative cases. Although no associations with mortality and morbidity were revealed (Table 1), this high negative culture results necessitates further attention. The most frequently growing bacteria was streptococcus (Table 2) in this group, however, we could not reach to further conclusions due to the high rate of negative cultures. In the literature, 20% to 60% incidence of negative culture results have been reported [14,29]. Even United States reported 69.4% positive culture rates using Nationwide Inpatent Sample. High rate of unknown cultures (30.6%) was explained by coding error [30]. Several factors may cause the lack of isolation of microorganisms from the blood like healed endocarditis, broad range antibiotic therapy, low-virulence germs and poor blood sampling [8]. Also, we did not make serological testing for some rare bacteria which could further lower the culture negative rates. Another important limitation is the retrospective nature of the study. We tried to neutralize this fact by detailed multivariable analyses.

   

  CONCLUSION

  In conclusion, surgery for aortic valve endocarditis was associated with significant mortality. Emergency operation, female gender, postoperative renal failure and LCO are significant risk factors for in-hospital mortality. Operation in the active phase of infection was a risk factor for in-hospital mortality as it constitutes a significant risk factor for postoperative LCO. Male gender was a predictor for recurrence but no risk factors were found to be significant for reoperation. In the surviving patients, risk for recurrence and need for reoperation was low. Long term survival was lower in patients who had mitral valve involvement.
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    ABSTRACT

    OBJECTIVE: To evaluate the immunological profile and gene expression of endothelin-1 (ET-1) in mitral valves of patients with rheumatic fever originated from a reference service in cardiovascular surgery.

    METHODS: This was a quantitative, observational and cross-sectional study. Thirty-five subjects (divided into four groups) participated in the study, 25 patients with chronic rheumatic heart disease and ten control subjects. The mean age of the sample studied was 34.5 years. Seventeen of them (48.58%) were male and 18 (51.42%) were female. Inflammatory cytokines (TNF-α, IL-4 and IL-10) were measured and ten mitral valves of patients who underwent first valve replacement were collected for determination of gene expression of endothelin-1 by real time PCR.

    RESULTS: Among the groups studied (patients vs. controls), there was a statistically significant difference in IL-10 levels (P=0.002), and no differences in other cytokines. Expression of endothelin-1 was observed in 70% of samples. Quantitatively, average of ET-1 expression was 62.85±25.63%.

    CONCLUSION: Inflammatory cytokine IL-10 participates in the maintenance of chronicity of rheumatic fever in patients who underwent valve replacement and those who are undergoing medical treatment. The expression of endothelin-1 in heart valve lesions in patients undergoing mitral valve replacement confirms its association with inflammatory activity in rheumatic fever.

    Descriptors: Interleukin-10. Interleukin-4. Receptors, Tumor Necrosis Factor. Endothelin-1. Mitral Valve Stenosis.

  

   

  
    RESUMO

    OBJETIVO: Avaliar o perfil imunológico e a expressão gênica de endotelina-1 em valvas mitrais de pacientes com febre reumática, originados de um serviço de referência em cirurgia cardiovascular.

    MÉTODOS: Este foi um estudo quantitativo, observacional e transversal. Trinta e cinco indivíduos (divididos em quatro grupos) participaram do estudo, 25 deles com doença cardíaca reumática crônica, além de 10 controles. A média de idade da amostra estudada foi de 34,5 anos. Dezessete (48,58%) dos indivíduos eram homens, e 18 (51,42%) eram mulheres. Foram medidas algumas citocinas inflamatórias (TNF-α, IL-4 e IL-10) e coletadas 10 valvas mitrais de pacientes que se submeteram a primeira troca valvar para determinação da expressão gênica de endotelina-1 pelo PCR real-time.

    RESULTADOS: Entre os grupos estudados (pacientes e controles), observou-se diferença estatisticamente significante em relação aos níveis de IL-10 (P=0,002), sem diferenças nas outras citocinas. Em relação à endotelina-1, foi observada sua expressão em 70% das amostras. Quantitativamente, a expressão média de endotelina-1 foi de 62,85±25,63%.

    CONCLUSÃO: A citocina inflamatória IL-10 participa da manutenção da cronicidade da febre reumática em pacientes que se submeteram a troca valvar e naqueles que estão em tratamento médico. A expressão de endotelina-l nas lesões em valvas cardíacas de pacientes que foram submetidos à troca valvar mitral confirma sua relação com a atividade inflamatória na febre reumática.

    Descritores: Interleucina-10. Interleucina-4. Receptores do Fator de Necrose Tumoral. Endotelina-1. Estenose da Valva Mitral.

  

   

   

  INTRODUCTION

  Rheumatic fever (RF) represents a serious public health problem. It is a rheumatic and inflammatory disease of autoimmune origin, which occurs in response to an infection by group A streptococcus (Streptococcus pyogenes). On a global scale, this agent is responsible for approximately 15.6 million annual cases of rheumatic heart disease, with 282,000 new cases and 233,000 deaths each year. From this perspective, health systems face higher expenses with clinical exams, surgeries and frequent hospitalizations due to congestive heart failure [1-4].

  The pathogenesis of RF involves a complex network of genetic, environmental and immunological interactions. Genetic factors predispose individuals to developing autoimmune reactions [5]. Cytokines are proteic molecules, glycosylated or not, that send a range of stimulatory, modulatory or inhibitory signals to the various cells of the immune system. Studies indicate that the inflammatory response in acute RF on cardiac tissues is generated by antigenic mimicry of the protein M leading to an abundant infiltration of CD4+ T cells [5-7]. This leads to production of inflammatory cytokines (e.g., TNF-α, IL-2, and IL-10), which have a decisive influence on the immune response of patients with rheumatic fever. It is also known that increased levels of Th1 inflammatory cytokines (TNF-α and IFN-γ) and lower levels of Th2 and regulatory cytokine IL-4 lead to maintenance and progression of rheumatic valvulopathy [8-12].

  Endothelin is a highly potent vasoconstrictor peptide. This peptide is composed of 21 amino acids and has three isoforms. The three isoforms are called endothelin-1 (ET-1), endothelin-2 (ET-2) and endothelin-3 (ET-3) [13,14]. Endothelin-1 is the subtype predominantly produced by cardiac endothelium. Some studies show gene expression of endothelin in heart valves of patients who underwent surgical valve replacement [15,16].

  Cardiac involvement in acute RF characterizes the most serious and most important of all manifestations of the disease because of the possibility of progressing to chronic rheumatic valvular disease or death. The most common rheumatic mitral valvulopathy is a dual unbalanced dysfunction, i.e, insufficiency and stenosis in different stages of development, which may lead to an indication of surgical repair or replacement of the damaged valve in children and young people in productive age [17,18].

  The aim of this study was to compare the levels of some interleukins (TNF-alpha, IL-4 and IL-10) among different patients with RF. In addition, we sought to assess gene expression of endothelin-1 in native replaced mitral valves.

   

  METHODS

  A quantitative, field, observational and cross-sectional study was performed after obtaining approval by the Ethics Committee for Human Research of the Federal University of Sergipe (CAAE 2344.0.000.107.10) and written informed consent from participants. Socio-epidemiological data and peripheral venous blood of 35 individuals, 25 patients with RF and chronic rheumatic heart disease (CRHD) originated from a cardiovascular surgery service in the city of Aracaju and 10 control subjects were collected. The different groups of RF patients were divided as follows: G1 (ten patients with RF/CRHD who underwent first valve replacement); G2 (five patients with CRHD who underwent second valve replacement); G3 (ten patients with RF in clinical treatment and regular medical monitoring, without indication of valve replacement). The control group (G4) consisted of healthy individuals without evidence of any autoimmune disease and who did not use antibiotics at the time of data collection. The exclusion criteria were adults aged over 65 years or older, pregnant women and patients with autoimmune disease. All participants answered a clinical and socio-epidemiological questionnaire.

  The sample size was determined from the amount of surgeries performed where this research was conducted: 107 surgical valve replacements in 2009 (75 native valve replacements and 32 second valve replacements). Using a confidence level of 95% and a level of heterogeneity of 99%, we arrived at 13 patients for the first group and 11 patients for the second group. There were difficulties related to the composition of group 2 (second valve replacement) due to the natural progression of disease (death before the second valve replacement).

  Epidemiological profile

  Of the total number of subjects, 17 (48.57%) were male and 18 (51.43%) were female. Of the 25 patients with RF/CRHD, 13 (52%) were female and 12 (48%) were male. Mean age was 34.5±2.56 years. Among the different groups, G1 had a mean age of 43.7± .85 years, G2 had a mean age of 40 ± 8.91 years, and the average age of patients with RF/CRHD without indication of surgical replacement (G3) was 33.70±2.56 years. The control group (G4) had an average age of 21.6±0.52 years (P=0.0005).

  Regarding the frequency of symptoms, dyspnea was the most prevalent symptom (68%), followed by chest pain (16%), palpitations (8%) and edema in the legs (8%). Echocardiographic data showed mitral valve involvement in 64% of the patients, followed by the aortic and mitral double lesion in 24% of the patients. There was no involvement of the pulmonary and tricuspid valves. Regarding the type of valvular involvement, we observed reflux in 80% of the sample, followed by stenosis (68%), calcification (40%), and prolapse of the chordae (4%).

  Determination of endothelin-1 by real-time PCR

  We collected ten mitral valves of patients that underwent first valve replacement surgery (G1). These valves were stored in RNA stabilization solution at -20ºC. For the extraction of total RNA from the valves, we used 30-40 µg of valve tissue, manually macerated in the presence of liquid nitrogen, in accordance with the protocol recommended by Mini Kit RNeasy Fibrous (QIAGEN®). Total RNA was quantified by spectrophotometry in Nanodrop® (Thermo ScientificTM). The quantification was performed in duplicate, obtaining the average RNA concentration in ng/µL. Absorbance values obtained were analyzed according to the following formula: [RNA (µg/ml)] = 40 x A260 x diluition/1000 (Maniatis). Purity was assessed by the ratio of absorbance values obtained at 260 nm and 280 nm (A260/A280), and samples with between 1.8 and 2.0 were considered viable. cDNA from the valves was obtained by reverse transcriptase reaction (RT). To obtain cDNA, we used 38.4 to 82.5 ng of total RNA from each sample in accordance with the protocol recommended by QuantiTect Reverse Transcription Kit (QIAGEN®). The cDNAs were quantified on Nanodrop® (Thermo ScientificTM).

  cDNA Control 1 (CT1) was used to generate a calibration curve for efficiency ET1 and GAPDH (Glyceraldehyde 3-phosphate dehydrogenase) primers. The cDNA sample was diluted in 5x and 10x dilutions, and PCR reactions in real time were subsequently performed using the primers for ET-1 and GAPDH. By using the results of the slope and the number of cycles required to increase the amount of molecules 10x, we can calculate the efficiency of reactions for both primers with the formula: efficiency = 10 (-1/slope) - 1. The expression of the mRNA of target genes of ET-1 and GAPDH primers was quantified with real-time PCR using QuantiTect Primer Assay 10x (QIAGEN®). Reactions were carried out with 15 µl of QuantiFast SYBR Green PCR kit (Qiagen®). After that, a dissociation curve was run to verify the specificity of each pair of primers.

  Data from real-time PCR were tabulated and analyzed by the CFX96 Real Time System (BIORAD®) device and calculations of relative expression were performed by the Delta Ct method (Pfaffl, 2001) [19], according to the formula:
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  Cytokines

  We collected 10 ml of peripheral blood, which was centrifuged and stored at -80ºC, to determine TNF-alpha, IL-4 and IL-10 by sandwich ELISA immunoenzymatic assays (eBioscience). Measurements of these cytokines followed the instructions provided by the manufacturer. Wells of polystyrene distributed into strips were used in the adsorption of specific monoclonal antibodies for each cytokine (100 µL/well) at the appropriate concentration. This step for sensitization was performed overnight at 4ºC and completed after five washes of the wells with the wash solution provided by the manufacturer. Subsequently, blockade of residual free sites was done with 200 µL/well of diluent for one hour at room temperature. The wells were again washed five times and then incubated overnight at 4ºC with 100 µL/well of patterns and samples corresponding to each cytokine.

  A new washing cycle was processed, followed by the addition of 100 µL/well of biotin-conjugated antibody for detection, and incubation for one hour at room temperature. Following new washes, the wells were incubated with 100 µL/well of conjugate formed by peroxidase-labeled streptavidin for 30 minutes at room temperature. After a new round of washes, the reactions were developed with 100 µL/well of substrate (tetramethylbenzidine solution containing hydrogen peroxide) for 15 minutes at room temperature. After stopping the reaction with 2N of HCl, the absorbance was read at 450 nm-570 nm in an ELISA reader. Cytokine concentrations were determined in serum pg/ml, using the previously established pattern curves with known quantities of cytokines.

  Statistical analysis

  For distribution of continuous variables, we used D'Agostino, Pearson and Kruskal-Wallis tests. We considered statistically significant the results of the analysis with P<0.05. Statistical analyzes were performed using Graph Pad Prism 5.0 (GraphPad Software Inc., USA).

   

  RESULTS

  Determination of endothelin-1 by real-time PCR

  The average amount of RNA in the samples was 65.75±19.72 ng/ul (Table 1). The mean concentrations of nucleic acid (total RNA), and cDNA were 20.60±26.84 ng/µl and 615.31±77.20 ng/µl, respectively (Table 1). Mean values of absorbance at 260 nm and 280 nm were 0.51±0.66 UA (A260) and 0.25±0.31 UA (A280), respectively. The A260/A280 ratio was 1.79±0.26 (Table 1).
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  In the real-time PCR reactions, it was observed that the slope for ET-1 appeared in -3.272 (R2=0.944), resulting in an efficiency of 102.1%; and the slope of GAPDH was in -3.286 (R2=0.996), resulting in an efficiency of 101.5%. According to these calculations, reactions with both primers have adequate efficiency. After generating the calibration curve and calculating the efficiency of the reactions, we plotted dissociation curves for both primers, showing that both have specificity.

  Based on standardized protocol for the calibration curve, we performed amplifications for the reactions with ET-1 and GAPDH primers. We observed the expression of ET-1 in seven of the ten samples collected. Quantitatively, the average gene expression relative to ET-1 was 62.85± 25.63% (Figure 1).
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  Cytokines

  Patients submitted to the first (G1) and second valve replacement (G2) had an average concentration of cytokine IL-4 of 2.39±4.37 pg/ml and 15.71±34.66 pg/ml, respectively, whereas in RF patients (G3) and in the control group, the values were 16.66±51.81 pg/ml and 0.32±0.64 pg/ml (P=0.56), respectively (Figure 2A). Regarding the levels of IL-10, there was a mean concentration of 7.30±8 pg/ml in the first group, 8.07±2.26 pg/ml in the second group, 6.97±1.68 pg/ml in the third group (RF patients) and 0.77±1.68 pg/ml in the control group (P=0.002) (Figure 2B). The dosage of TNF-alpha in the first and second groups was 4.25±11.87 pg/ml and 2.67±5.09 pg/ml, respectively. In RF patients group and in the control group, levels of TNF-alpha were, respectively, 1.43±4.54 pg/ml and 4.04±12.61 pg/ml (P=0.91) (Figure 2C).
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  DISCUSSION

  From the results presented, serum levels of TNF-alpha as well as the levels of IL-4 and IL-10 were shown to be reduced when compared to a previous study [20]. When analyzing the group of patients with RF/CHRD (compared to the control group), we identified lower serum concentrations of TNF-alpha as well as elevated serum levels of IL-4 and IL-10. Considering that the patients with RF/CRHD had had rheumatic disease for over a decade and they had not been submitted to surgical replacement of the mitral valve, it suggests that decreased levels of TNF-alpha (which is a pro-inflammatory cytokine) can correspond to a possible immunological control of disease in this group [6,8,12]. In addition, serum levels of TNF-alpha were similar in patients who had replaced the native heart valve and in the control group indicating pro-inflammatory immune response.

  There were high levels of IL-4 in patients who have replaced the bioprosthetic valve and in patients with RF in clinical treatment. In patients that underwent native valve replacement, there were low levels of IL-4, and in the control group, production of this interleukin was insignificant, as expected. There were large variations in the data concerning IL-4, leading to a non-significant P-value. Guilherme et al. [6,9] showed that lower production of IL-4 by the infiltrating cells of valvular tissue can lead to persistence and progression of rheumatic valvular disease. There are more cells producing IL-4 in the myocardium, hence, rheumatic myocarditis healing occurs after a few weeks [9]. There were higher levels of IL-10 in patients who have replaced the native mitral valve and in patients with RF without surgical treatment. Their levels were decreased in the control group, as expected. Since the IL-10 is an anti-inflammatory cytokine, results show the immune response to control the inflammatory process that triggers valvular lesions [12].

  Situating endothelin-1 in rheumatic fever, several studies have reported high serum levels of this peptide in patients with rheumatic disease, associated with mitogenesis, fibrosis and inflammatory activity [14]. Chen et al. [21] reported increased serum levels of endothelin-1 in patients with rheumatic mitral stenosis. In our study, there is gene expression of endothelin-1 in damaged heart valves in patients that underwent mitral valve replacement, resembling those seen in other samples of the Brazilian population. In this sense, Moura et al. [1] found that 40.7% of mitral valves (fibrosed and stenosed) replaced in patients with RF presented gene expression of ET-1 and, in our previous study [22], we observed expression of both endothelin receptors (ETrA and ETrB) in replaced rheumatic mitral valves.

  Chang [12] showed that TNF-alpha induces the increase of ET-1mRNA expression. In another study, Patel et al. [23] reported that TNF stimulates the release of endothelin-1 and its vasoconstrictor activity. This finding was confirmed by Wagner [24], who exposed endothelial cell cultures to high concentrations of TNF, finding a considerable increase of the secretion of ET-1 accompanied by a correspondingly increase in the levels of the pre-pro-ET-1 mRNA transcription. Despite the connection between production of TNF-alpha and endothelin-1, in this study, we did not find a difference between the levels of TNF-alpha in the different groups. Moreover, a limitation of this study was the small sample size, which may have been responsible for the lack of statistical significance in some comparisons.

  We conclude that inflammatory cytokine IL-10 participates in maintaining the process of chronicity of RF in patients that underwent valve replacement and in those who are undergoing medical treatment. Additionally, the presence of gene expression of endothelin-1 was observed in most of the valvular fragments studied.
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    ABSTRACT

    INTRODUCTION: Chagas disease is a major cause of cardiomyopathy and sudden death in our country. It has a high mortality when their patients develop New York Heart Association (NYHA) class IV.

    OBJECTIVE: The objective of this study is to analyze the clinical outcome of patients with Chagas' cardiomyopathy with congestive heart failure with optimized pharmacological therapy, undergoing cardiac resynchronization therapy.

    METHODS: Between January 2004 and February 2009, 72 patients with Chagas' cardiomyopathy in NYHA class III and IV underwent cardiac resynchronization therapy and were monitored to assess their clinical evolution. We used the t test or the Wilcoxon test to compare the same variable in two different times. A P value < 0.05 was established as statistically significant.

    RESULTS: The average clinical follow-up was 46.6 months (range 4-79 months). At the end of the evaluation, 87.4% of patients were in NYHA class I or II (P<0.001). There was response to therapy in 65.3% of patients (P<0.001), with an overall mortality of 34.7%.

    CONCLUSION: In patients with chronic Chagas cardiomyopathy undergoing cardiac resynchronization therapy, we found the following statistically significant changes: improvement in NYHA class and increase of left ventricle ejection fraction, a decrease of the systolic final diameter and systolic final left ventricle volume and improvement of patient survival.

    Descriptors: Chagas disease. Chagas cardiomyopathy. Myocarditis. Cardiomyopathy, dilated. Death, sudden, cardiac.

  

   

   

  INTRODUCTION

  Chagas disease is a neglected disease in the world, and in Latin America there are nearly 10 million patients infected with Trypanosoma cruzi [1]. In 2005, it was estimated that, in Brazil, there were approximately 2 million infected [2].

  Approximately 30% of these individuals will develop Chagas cardiomyopathy in a period between 10 and 30 years of disease [3].

  Chronic Chagas cardiomyopathy is caused by the invasion of Trypanosoma cruzi in the muscular structures and electrical conduction of the heart tissue, leading to destruction of it and replacement by fibrous tissue [3].

  It is estimated approximately 3,000 deaths occur each year related to Chagas disease in Brazil [2]. It is the most common cardiomyopathy in Central and South America and, in endemic areas, is the leading cause of cardiovascular death in patients aged between 30 and 50 years old.

  The fundamental determinant in the evolution of patients infected by Trypanosoma cruzi is cardiac involvement, due to the occurrence of arrhythmias, cardiac insufficiency in its varying degrees, and thromboembolic phenomena.

  Currently, heart failure is the main cause of deaths related to Chagas disease in Brazil [4]. Serious ventricular arrhythmias, especially when associated with severe impairment of ventricular function, are important risk factors for sudden death [4].

  In Chagas cardiomyopathy, NYHA functional class (the New York Heart Association - NYHA) and left ventricular systolic dysfunction assessed by ejection fraction (LVEF) are predictors of mortality, and patients with optimal medical treatment in functional class IV (NYHA) and LVEF less than 35% have only 16% survival at 36 months [5].

  In a systematic review of observational studies, Rassi et al. [5] claim that chagasic patients with impaired ventricular function, cardiomegaly, functional class III and IV (NYHA) and episodes of non-sustained ventricular tachycardia have a poor prognosis in 12 months.

  The potential hemodynamic benefit of biventricular pacing in humans was first demonstrated in 1983, but its clinical application occurred only in 1994, when Cazeau et al. [6] reported the case of a 54 year old patient with congestive heart failure functional class IV (NYHA), with electrocardiogram showing left bundle branch block with a QRS interval of 200 ms. The authors believe that the ventricular dyssynchrony was treated, and it was caused by the delay of the electrical impulse in left bundle branch block, and that the stimulation of the four chambers promotes a sequence of ventricular activation close to normal.

  In 2000, Cazeau et al. [7], in an editorial of the journal Heart, assessed the concept of cardiac dyssynchrony, defined as a heterogeneous spread of electrical activity of the heart that occurs as a consequence of myocardial progressive focal or global degradation. Such a change in heart electrical propagation provides levels of atrioventricular asynchrony, interventricular and intraventricular [7,8].

  Also in 2000, Leclercq et al. [9] present a pilot experience with biventricular pacemaker to treat advanced heart failure, mentioning the indications for the procedure: delayed dilated cardiomyopathy, NYHA functional class III or IV (NYHA) intraventricular conduction delay of the electrical stimulus.

  From these original studies by Cazeau and Leclercq, several randomized clinical trials on cardiac resynchronization therapy [10-15] emerged. Since then, studies have shown benefit in morbidity and mortality of non-chagasic patients with chronic systolic heart failure undergoing cardiac resynchronization therapy. However, few studies related to cardiac resynchronization therapy were performed in patients with chronic systolic heart failure due to Chagas' cardiomyopathy. These studies led the Brazilian Society of Cardiology to publish, in 2007, together with the Department of Cardiac Pacing and Brazilian Society of Cardiac Arrhythmias, the Brazilian Guidelines for Cardiac Implantable Electronic Devices, normalizing the recommendations for cardiac resynchronization therapy.

  In the literature, it is observed that these studies that supported the creation of the Brazilian guideline were performed in patients with dilated cardiomyopathy of ischemic or idiopathic etiology. Against the scenario of the large number of patients with Chagas cardiomyopathy and advanced heart failure in our country and the excellent results obtained mainly in Europe in the treatment of terminal dilated cardiomyopathy by cardiac resynchronization therapy, the Department of Cardiovascular Surgery and Electrophysiology Service of Santa Casa de São Paulo, together with the Department of Cardiology of Salinas, Minas Gerais, resolved in 2003, to initiate the study of cardiac resynchronization therapy in patients with Chagas' disease.

  The aim of this study is to assess the clinical long-term outcome of patients with Chagas cardiomyopathy with advanced heart failure undergoing cardiac resynchronization therapy by assessing the functional class and echocardiographic parameters in 5 years.

   

  METHODS

  This study was approved by its Research Ethics Committee in Human Beings of the Irmandade da Santa Casa de Misericórdia de São Paulo, protocol No. 026/2011, on 28/01/2011.
    In the period between January 2004 and February 2009, were selected by the same cardiologist in Salinas, Minas Gerais, 72 patients with positive serology for Chagas cardiomyopathy and heart failure, receiving optimal dose of the following drugs, according to the characteristics of their disease and specific indications: furosemide, spironolactone, hydrochlorothiazide, captopril, losartan, carvedilol, digoxin, warfarin, aspirin and amiodarone.

  The inclusion criteria for the study were patients with the following characteristics: age over 18 years, positive serology for Chagas' disease, severe heart failure despite optimal medical therapy, electrocardiogram with QRS interval greater than 120 ms, LVEF less than 35% and left ventricle end-diastolic diameter greater than 55 mm assessed by Doppler echocardiography.

  Patients with the following conditions were excluded: atrial arrhythmias, neoplastic disease, acquired valvular heart disease other than mitral regurgitation secondary to Chagas cardiomyopathy, thoracic aortic aneurysm and cerebral vascular disease.

  Once filled the criteria, patients who agreed to participate in this study signed a written informed consent.

  Patients were referred to the Irmandade da Santa Casa de São Paulo, at the Cardiovascular Surgery Unit and, after surveying the clinical history, laboratory tests, medications, and complementary tests (blood count, thrombin time, activated partial thromboplastin time, serum sodium, potassium, urea and creatinine) underwent implantation  of cardiac resynchronization device, placing an electrode in the right atrium and an electrode in the right ventricle (both intravenous), and an electrode in the lateral side of the left ventricle through a left anterior mini-thoracotomy in the 4th intercostal space, with placement of an epicardial lead. When possible, the electrode placement of the left ventricle was performed through the coronary venous sinus, moving the endocardial electrode on the left side of the left ventricular coronary vein.

  Preoperative clinical parameters were:

  Functional class: 60 (83.8%) patients were in functional class III and 12 (16.2%), functional class IV;

  Medication used: 59 (81.9%) patients used amiodarone, 39 (54.1%), captopril, 72 (100%), carvedilol, 16 (22.2%), digoxin, 71 (98.6%), spironolactone, 68 (94.4%), furosemide and 11 (15.2%), losartan;

  Electrocardiographic parameters: 34 (47.2%) patients had left bundle branch block, 11 (15.3%), pacemaker-induced left bundle branch block, 26 (36.2%), right bundle branch block + left anterior hemiblock and 1 (1.3%), complete atrioventricular block. The average width of the QRS interval was 148.1 ± 17.5 ms;

  Doppler echocardiographic parameters: mean LVEF calculated by Teicholz method was 27.3 ± 7.7%, the average left ventricular end systolic diameter was 57.5 ± 7.2 mm, the end left ventricular diastolic diameter was 66.2 ± 7.6 mm, the mean left ventricular end-systolic volume was 167.8 ± 50.6ml and end-diastolic volume of the left ventricle average was 230±63.3ml;

  Average dose of carvedilol 20±16.2mg;

  Mean QRS interval before cardiac resynchronization: 140±38.2ms.

  From January 2004 to November 2010, when the study was completed, patients underwent clinical and quarterly electrocardiographic control and echocardiographical control; also, assessment of cardiac resynchronization semiannually was performed, observing the command analysis and sensitivity and statistical biventricular command.

  In clinical management, in addition to the adequacy of medication treatment, we assessed the functional class according to the NYHA classification.

  The electrocardiogram assessed the rhythm and biventricular command.

  Doppler echocardiography assessed: LVEF, left ventricular end-systolic diameter, left ventricular end-diastolic diameter, left ventricular end-systolic volume and left ventricular end-diastolic volume.

  Performance assessment of resynchronization was performed at the Irmandade da Santa Casa de São Paulo, and the other exams in Salinas, Minas Gerais.

  The criteria used for patients considered to be responders to cardiac ressincronization therapy were: being in functional class I or II (NYHA) or alive at the end of follow-up.

  In statistical analysis and the construction of the graphs we used the GraphPad Prism software version 6.00 (GraphPad Software, San Diego, California, USA, www.graphpad.com), to make graphical comparisons of samples used in the study.

  For analysis of the same variable of the same individual at two different times, we used the t test for paired samples (variable of parametric distribution) and Wilcoxon test (non-parametric variable distribution). In all tests, we used a significance level of 5% (P<0.05).

   

  RESULTS

  The follow-up after implantation of resynchronization device occurred until November 2010, ranging from 4 to 79 months (mean follow-up of 46.6 months). The implantation of resynchronization was performed through mini-thoracotomy in 48 (66.7%) patients and via venous sinus in 24 (33.3%).

  At the final follow-up, 45.8% of patients were in functional class I, 41.6% in functional class II, 7% in functional class III and 5.6% in functional class IV (NYHA). Regarding the response to cardiac resynchronization therapy, it was observed that 47 (65.3%) patients responded to cardiac resynchronization therapy and 24 (33.3%) did not respond with loss to follow-up of 1 (1.4%) patient. The overall mortality was 34.7 % (25 patients), and the causes of death were worsening heart failure in 15 (60%) cases, ischemic stroke in 1 (4%), sudden death in 2 (8%), endocarditis in 1 (4%), chronic obstructive pulmonary disease in 1 (4%), pneumonia in 1 (4%) and 4 (16%) patients had unknown cause of death.

  LVEF ranged from 27.3% to 44.2%, on average, after implantation of the cardiac resynchronization device (P<0.0001) (Figure 1).
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  The left ventricular end-systolic diameter decreased from 57.5 mm to 50.8 mm on average after implantation of cardiac resynchronization therapy (P< 0.0001) (Figure 2).
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  The left ventricular end-diastolic diameter decreased from 66.2 mm to 65.4 mm on average after implantation of cardiac resynchronization device (P=0.295).

  The end-systolic left ventricular volume decreased from 167.8 ml to 130.9 ml on average after implantation of the cardiac resynchronization device (P<0.0001) (Figure 3).
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  The left ventricular end-diastolic volume decreased from 230.0 ml to 224.5 ml on average after implantation of cardiac resynchronization device (P=0.206).

   

  DISCUSSION

  Dilated cardiomyopathy combines primary abnormalities in the heart muscle, with alterations in filling its chambers, neurohormonal activation and molecular adaptations triggered by increasing stress and the endocardial hypertrophy. In conjunction with these changes, affecting the myocardium diffusely, changes in electrical conduction can change the range of atrioventricular conduction or delay in the portions of the left ventricle relative to each other, generating a contractile dyssynchrony. This dyssynchrony is frequently observed in patients with a widened QRS complex and left bundle branch block - the standard of intraventricular conduction disturbance.

  In the present study, performed in an uncontrolled way and not randomized, we observed that 87.4% of patients were in functional class I or II at the end of follow-up, and we found only 12.6% in functional class III or IV. We found 33% of patients who did not respond to cardiac resynchronization therapy, given that this is slightly higher than that found in patients with heart failure of ischemic or idiopathic etiology.

  The observed increase in LVEF was 61.9 % on average between the beginning and end of follow-up, with a percentage reduction of 11.4% in left ventricular end-systolic diameter and 21.9% in left ventricular end-systolic volume.

  A number of randomized studies have demonstrated that cardiac resynchronization therapy leads to reduced dimensions and internal volume of the left ventricle and increased LVEF when compared to drug therapy. Although most of the remodeling occurs between 3 and 9 months after cardiac resynchronization therapy, remodeling still occurs up to 18 months [16]. A decrease of the end-systolic left ventricular volume of more than 10% after cardiac resynchronization therapy was associated with lower mortality in an observational study [17].

  At the molecular level, there is a reduction in interstitial fibrosis in the proinflammatory cytokine tumor necrosis factor-alpha and decreased cellular apoptosis [18]. The improvement in ventricular function after cardiac resynchronization therapy is also associated with favorable changes in genes that regulate the contractile apparatus and pathological myocardial hypertrophy [19].

   

  CONCLUSION

  In patients with chronic Chagas cardiomyopathy undergoing cardiac resynchronization therapy, we found the following statistically significant changes: the functional class; improvement in LVEF, decrease in left end-systolic diameter and end-systolic volume on Doppler echocardiography.
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    ABSTRACT

    OBJECTIVE: To evaluate patients' quality of life aspects after pacemaker implantation, relating it to gender, age, and implantation timespan.

    METHODS: A total of 107 clinically stable patients of both genders (49.5% women and 50.5% men) over 18 years old (average 69.3±12.6 years) and presenting an implantation timespan of three to 12 months (average 6.36±2.99 months) were evaluated. The evaluation included personal, clinical, and implant data as well as quality of life questionnaires (AQUAREL and SF-36). Statistical analysis was conducted using the t test and Pearson correlation, with a 5% significance level.

    RESULTS: The lowest SF-36 score referred to physical aspects, and the highest score referred to social aspects. In AQUAREL, the lowest score referred to dyspnea, and the highest referred to discomfort. There was a significant association between gender and quality of life in SF-36 (physical functioning and emotional aspects) and in AQUAREL (dyspnea). A negative correlation was observed between age and quality of life (functional capacity in SF-36, and discomfort in AQUAREL) in relation to implantation timespan, a correlation with vitality from SF-36.

    CONCLUSION: Lower quality of life scores were found in physical aspects and dyspnea; and higher scores in social aspects and discomfort. Men presented higher quality of life scores related to physical functioning, emotional aspects and dyspnea. As age increases, quality of life worsens regarding functional capacity and discomfort; and the longer the pacemaker implantation timespan, the worse quality of life when it comes to vitality. Gender, age, and implantation timespan influence quality of life; thus, these variables must be considered in strategies for improving quality of life of patients with pacemakers.

    Descriptors: Quality of Life. Indicators of Quality of Life. Pacemaker, Artificial.

  

   

   

  INTRODUCTION

  The use of artificial heart stimulation as treatment for cardiac conduction disorders is a challenge that seeks to add quality to the change in prognosis of patients with heart disease. The technology of current devices provides several resources, which can be adapted to the needs of every patient, making it possible to improve quality of life (QoL) [1-3].

  The pacemaker (PM) is a resource for artificial cardiac stimulation that favors many patients with heart disease who have atrioventricular blocks in correcting heart rhythm disorders and atrioventricular synchrony [4]. There have been many PM implantations worldwide, and records from the 11th World Survey of Cardiac Pacing and Implantable Cardioverter-Defibrillators: Calendar Year 2009 show that there were 136 PM implantations per million inhabitants in Brazil [5].

  Following the advances and the performance of the medical field. several studies have been carried out in order to assess QoL as well as recognize the importance of the patient's point of view on his disease and the importance of monitoring the quality of therapeutic measures [6-9]. Thus, assessment of QoL associated with health refers to the patient's subjective viewpoint on his health, which can be in conflict with physiological evaluations, interpretations of his well-being, and physical functioning, but it can also broaden the clinical parameters [6,9]. In this sense, the World Health Organization defines QoL as "individuals' perception of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns" [10].

  Several instruments have been suggested to assess health-related QoL. There are generic instruments, non-specific to a single disease and better suited for epidemiological studies, and instruments for specific diseases, which are clinically more sensitive to detect alterations related to the disease [9]. For patients with PM, literature recommends the use of a specific questionnaire coupled with general questions about health from a generic questionnaire [11]. Stofmeel et al. [11-13] developed and presented a questionnaire specifically for patients with PM, the Assessment of QUality of Life And RELated Events (AQUAREL), which should be used as an extension of the Medical Outcomes Study 36-Item Short-Form Health Survey (SF-36) questionnaire [7].

  A number of studies have used those instruments in assessing QoL of patients with PM. However, they have proved insufficient to determine how PM therapy interferes in the patient's life. Their effectiveness in improving survival is clearly seen, yet there is still concern about evaluating and monitoring the clinical and psychological consequences of the therapy. Patients undergoing PM therapy can suffer changes in different aspects of their lives: physical, social, emotional, and psychological [14]. Investigating the patient with PM's perception of his QoL can help direct the interpretations and analysis of the treatment's effectiveness, which justifies the importance of this study.

  Given the above, this study set out to assess the perception of QoL of patients with definitive PM and its association with gender, age, and implantation time span.

   

  METHODS

  A descriptive, quantitative, cross-sectional, observational study was carried out in patients with PM during follow-up at the Cardiac Surgery and Pacemaker Department at Santa Casa de Misericórdia in Marília, SP. Data was collected from August 2009 to June 2010.

  Minimum sample was estimated at n=85, considering a significance level of 5% (α=0.05), a type II error of 20% (β=0.20), and effect size ǀ r ǀ =0.30 [15].

  The study had been previously approved by the Ethics Committee of the Marília Medical School (FAMEMA), protocol nº442/08. All volunteers provided written informed consent.

  Clinically stable patients of both genders aged 18 and older, within three and 12 months of PM implantation, and who provided written informed consent, were included in the study. Patients excluded were the ones who did not understand the test sequence; were speech, hearing or mentally impaired; or did not wish to participate in the study.

  Volunteers were assessed using a protocol developed by the researchers according to the literature [16,17], which included: personal data, vital signs, background, and questions related to the PM. In addition, specific tests were also performed, such as functional class according to Goldman's Specific Activity Scale [18,19] and QoL questionnaire.

  The assessment of QoL was made by applying AQUAREL, a QoL questionnaire specifically designed for patients with PM, which must be used with the SF-36 generic questionnaire [11,13]. Both instruments. AQUAREL and SF36, have been translated and adapted to Portuguese, validated, and had their reliability and reproducibility well-established in the Brazilian population [7,17].

  AQUAREL consists of 20 questions divided into three domains: chest discomfort (corresponding to questions 1 to 6, about chest pain, and questions 11 and 12, about dyspnea at rest), arrhythmia (corresponding to questions 13 to 17), and dyspnea on exertion (corresponding to questions 7 to 10, about dyspnea on exertion, and questions 18 to 20, about fatigue) [16].

  Every domain has specific items with five response categories, with values ranging from 1 to 5. Individual scores obtained for each of the domains were added up and computed using the formula shown in Formula (1). Final scores can range from zero (all complaints) to 100 (no complaints), where a score of 100 represents perfect QoL [7,12].

  The scores of the three domains of the AQUAREL QoL questionnaire (chest discomfort: questions 1 to 6, 11 and 12; dyspnea: questions 7 to 10, 18 to 20; arrhythmia: questions 13 to 17) were calculated using Oliveira's [16] Formula (1), where equivalence between the letters of the answers for items of every question in the AQUAREL questionnaire and the 5-point Likert scale was: a)=5; b)=4; c)=3; d)=2 e e)=1.

  Formula (1):

  Score = 100 – {[ ( ΣN - nºN ) / (nºN X 5) – nºN ]} X 100

  Where: ΣN = sum of points from questions that comprise the score

  nº N = number of questions that comprise the score

  SF-36 consists of questions divided into eight domains: physical functioning, role-physical, bodily pain, general health, vitality, social functioning, role-emotional, and mental health [17].

  The AQUAREL and SF-36 questionnaires were applied in the form of interviews by a previously trained interviewer. Sum of the points was done according to what has been described in the literature for each of the questionnaires and the domains were graded by a specific calculation ranging from 0 to 100. A low numeric score reflects poor health perception, loss of function, and presence of pain whereas a high numeric score reflects good health perception, preserved function, and absence of pain [16,19]. Therefore, a cut-off point of 50 (mean score) was established to determine the best and worst domains. Domains with scores lower than 50 represent worse QoL and those with scores 50 or over represent better QoL [20,21].

  Statistical analysis

  Data were summarized using tables. absolute frequency, percentages, means, standard deviation, and minimum and maximum values. In order to assess the relationship between gender and the SF-36 and AQUAREL domains, the following tests were used: t test for independent samples and one-way ANOVA for three or more independent groups complemented by Tukey's HSD multiple comparison test for statistically significant results as indicated by the ANOVA test, Pearson correlation coefficient (r) was used to analyze the correlations between quantitative variables [22]. A 5% level of probability of rejecting the null hypothesis was set for all tests.

   

  RESULTS

  A total of 107 patients of both genders participated in the study, where 49.5% were female and 50.5% were male ranging from 29 to 90 years old. Mean period after PM implantation was 6.36±2.99 months and mean age was 69.3±12.6 years. In terms of profession. most were retired citizens (43%), followed by 31.8% of homemakers. There were 12.1% of the patients with Chagas disease; 64.5% with systemic arterial hypertension; 24.3% with diabetes mellitus; 48.6% of non-smokers; and 38.3% with some kind of sleep disorder. Patient characteristics and type of intervention are summarized in Table 1.
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  One-way ANOVA (significance level of 5%) showed significant differences between perceptions of the respondents (AQUAREL and SF-36) in terms of implantation time span. according to the following groups: G1 – implantation time span of three months or less; G2 to G10 – implantation time span of 4, 5, 6, 7, 8, 9, 10, 11, and 12/13 months, respectively. All of the results were non-significant (P>0.05), i.e., there were no significant differences between at least two of the groups, which allowed for the creation of one single group in terms of implantation time span for the assessment of respondents' perception using the AQUAREL and SF-36 questionnaires.

  Table 2 shows the scores of the AQUAREL QoL questionnaire obtained from the total sample and comparison according to gender. A significant result was observed in the dyspnea domain.
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  Table 3 shows data from the evaluation of the SF-36 QoL questionnaire obtained from the total sample and comparison according to gender. Significant results were observed in the physical functioning and role-emotional domains.
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  The results of the study indicate a significant positive correlation between AQUAREL chest discomfort domain and age. There was no significant correlation between age and the remaining domains. In terms of implantation time span, there was no correlation with QoL according to AQUAREL (Table 4).
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  In addition, there was negative correlation between the SF-36 physical functioning domain and age. In terms of implantation time span, a negative correlation was observed with the SF-36 vitality domain. There was no significant correlation between age and implantation time span across the remaining domains (Table 5).
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  DISCUSSION

  Data for this study was collected in a single interview within a mean time span of six months after implantation. The lack of a preoperative evaluation as a control group may be questioned; however, recent data, such as those published by Gomes et al. [23], have systematically shown that preoperative QoL evaluation is lower than the postoperative one. Another point worth mentioning is the characteristics of the Department where the study was carried out. The Department is a reference for the Unified Health System (SUS) of the Regional Health Division IX, based in Marília and comprising 62 municipalities in the state of São Paulo.

  Thus, a large number of these patients are referred for emergency treatment, with stimulation being provided by a temporary PM and in need of immediate surgery, due to the difficulty of finding vacant beds in the system and, at times, the impossibility of immediate transfer to our Department. Under these circumstances, we chose to assess QoL of our population of patients as well as their perception of this condition at a specific time after implantation.

  The importance of assessing QoL in health-related outcomes is now well known and accepted. Most of the studies aimed at evaluating the results of treatments evaluate QoL from the patient's perspective as well [6,14,17]. The patient's perception of his own health and QoL have emerged as references for learning how the patient perceives the treatment being received. It is important to consider that advances in the medical field often allow interferences in the natural progression of diseases and, in some cases, in the complex patient-disease relationship. The question is whether we are adding life to the years or just prolonging an unsolvable medical condition. In the words of Nobre [24], "QoL has become increasingly more valued than extending life under limited or disabled conditions".

  Concepts of dysthanasia and orthotanasia, now regulated by decree from the Federal Council of Medicine, make us ponder the use of techniques to prolong life of patients with incurable diseases. Indication of artificial stimulation cannot be a matter of artificial life support without expectation of cure neither of controlling morbid conditions [25]. In the past 25 years, artificial cardiac stimulation has gone through a fast and striking modernization process of its equipment (hardware and software). The miniaturization of generators achieved by the incorporation of circuits that use computer-derived language and technology coupled with increasingly efficient and reliable electrodes have allowed any patient to be artificially stimulated. whether temporarily or permanently. As a result, we are able to change the natural history of patients with heart conduction disorders [14].

  The application of QoL questionnaires in patients with PM has proved to be of great use in evaluating the results of this type of treatment [8,11,12].

  In terms of QoL assessment using the AQUAREL and SF-36 questionnaires, they both have final scores ranging from 0 to 100, thus, a cut-off point of 50 (average score) was established to determine the best and worst domains [20]. Domains with scores lower than 50 were classified as having lower QoL and those with scores of 50 or over as having good QoL [16,20].

  In this sense, none of the domains obtained scores lower than 50, indicating that QoL of patients after implantation is above average. Therefore, we can state that, overall, the QoL perceived by these patients was good. corroborating the findings of Brasil [3] and Gomes et al. [23].

  Analyzing the highest and lowest scores across the domains assessed by the SF-36 questionnaire, we found the worst result in physical functioning (58.4), followed by role-emotional (62.6), and the best result in social functioning (89.1). Since the lowest scores show poor health perception. we can say that, in the evaluation made by SF-36, our population has a poor assessment in terms of physical functioning, similar to the findings of [26], however, above those of Oliveira [16], which showed the worst QoL for role-emotional (46.7), followed by physical functioning (51.4), and the best quality in social functioning (74.3).

  In terms of social functioning. which reflects the ability to have relationships in addition to a few emotional aspects, we found perception of improvement, confirmed by the high score. According to SF-36, our patients showed better perceptions in the mental functioning domain compared to physical functioning. contrary to the findings of Gomes et al. [23], which stated a reduction in scores of the social functioning and role-emotional domains after PM implantation.

  The same correlation is seen when the results of physical and social functioning are confronted with the findings published by van Eck et al. [27], comparing the scores in patients waiting for PM implantation with a control population (no indication for PM) belonging to the same age group. There is no change in the components of the physical functioning domain before and after implantation; however, in the mental functioning domain, the difference is significant, presenting better scores after implantation.

  We applied the AQUAREL questionnaire to the same population and results showed the lowest score for dyspnea (75.0) and the highest for discomfort (90.8). These findings corroborate with the study performed by Oliveira [16], who assessed QoL (AQUAREL and SF-36) in 139 patients with PM and observed lower QoL according to AQUAREL for dyspnea (75.3) and better for discomfort (85.3).

  Cesarino et al. [28] studied QoL in 50 patients with implantable cardioverter-defibrillator (ICD) using the SF-36 questionnaire. The social functioning domain had the highest score (80.5) and physical functioning. the lowest (40.5), in agreement with our study.

  When analyzing gender, significant results were found in the physical functioning and role-emotional domains. using SF-36, with women at a disadvantage. Nowak et al. [29] suggest that there is a delay in the indication of PM in women compared to men. The prevalence of atrioventricular blocks in male patients means that indication of artificial stimulation is more commonplace and it happens earlier for these patients. According to the authors, the same is seen in European records, leading to differences in the age of patients at the time of first implantation as well. This late indication in female patients might account for the difference observed in the QoL evaluation across gender. Women who undergo the surgery are already at a more advanced stage of the disease. As far as AQUAREL, significant results were also found in the dyspnea domain, which is related to symptoms associated with physical capacity, with women at a disadvantage. Brasil [3] observed non-significant results when comparing QoL (using the QoL index) in terms of gender, both before and after permanent PM implantation.

  Furthermore, we attempted to correlate the QoL variables obtained from applying both questionnaires with age and PM implantation time span. According to Cunha et al. [18], the literature shows controversial results concerning the correlation between age and QoL in different populations [13,23,30]. Nevertheless, the literature also indicates that age is related mainly to variables associated with the physical condition of patients [17,30,31].

  In our study. in accordance with van Eck et al. [27], one of the most important predictors of QoL after implantation is age, which is inversely related to QoL, findings that are similar to those of Cunha [18] and Gomes et al. [23]. Our population is older (69.3 years) than others, as evaluated by Oliveira et al. [32] with a mean age of 60 years. In the population evaluated by Oliveira et al. [32], the worsening in functional class was the determining factor in lower QoL.

  When we performed this analysis using SF-36, we observed a negative correlation between age and physical functioning. This domain indicates how much health affects routine activities. Older patients per se show more difficulty performing the activities evaluated in this domain. Similar to our findings, Cunha et al. [18] observed a negative correlation between age and SF-36 physical functioning domain. On the other hand, they also found correlation between age and role-emotional, adding to the controversial question of the relationship between age and QoL.

  However, Cesarino et al. [28], in a study about QoL perception (SF-36) in patients with ICD, found no statistically significant difference between QoL and age. Two studies developed in the countryside of Goiás also found no significant association between QoL scores and age: Gomes et al. [23] assessed QoL (AQUAREL and SF-36) after PM implantation in 23 patients and Antônio et al. [33] evaluated QoL (SF-36) in 25 patients with heart disease who were eligible for PM implantation at a hospital.

  Age is one of the factors we cannot interfere with when we find more frequent and more severe cardiovascular diseases since it is part of a non-modifiable risk factor (ageing). Even though it is known that PM implantation can benefit QoL, at times, this cannot be measured in elderly populations because of other coexisting diseases and lower life expectancy [3,26].

  There was also negative correlation between implantation time span and vitality when evaluated by SF-36. The vitality domain is included in the mental functioning dimension of SF 36. It evaluates daily situations that involve physical capacity characteristics related to anxiety and depression. In our findings, time span after implantation is associated with lower vitality. Studies about this association could not be found and we credit this association to the average age of the patients evaluated, as discussed in terms of physical functioning.

  These results enable us to evaluate our population of patients with PM and contribute to further increase indications of this technique so that the results can truly benefit patients. Patients had adequate perceptions of their QoL with the use of the AQUAREL and SF-36 questionnaires. The use of the AQUAREL and SF-36 questionnaires is feasible, being a good complement to patients with PM.

   

  CONCLUSION

  According to the results. we can conclude that QoL of patients with PM is worse in terms of physical capacity and dyspnea and better in terms of social functioning and discomfort. Male patients showed better QoL in the physical functioning, role-emotional, and dyspnea domains, when compared to female patients. As age increases, QoL becomes worse in terms of physical functioning and discomfort, and the longer the PM implantation time span. the worst QoL in terms of vitality.

  Gender, age, and implantation time span exert influence on QoL, thus, these variables should be considered in the strategies used to improve QoL of patients with PM.
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    ABSTRACT

    OBJECTIVE: This study aims to describe the correlation between age and occurrence of atrial fibrillation after aortic stenosis surgery in the elderly as well as evaluate the influence of atrial fibrillation on the incidence of strokes, hospital length of stay, and hospital mortality.

    METHODS: Cross-sectional retrospective study of > 70 year-old patients who underwent isolated aortic valve replacement.

    RESULTS: 348 patients were included in the study (mean age 76.8±4.6 years). Overall, post-operative atrial fibrillation was 32.8% (n=114), but it was higher in patients aged 80 years and older (42.9% versus 28.8% in patients aged 70-79 years, P=0.017). There was borderline significance for linear correlation between age and atrial fibrillation (P=0.055). Intensive Care Unit and hospital lengths of stay were significantly increased in atrial fibrillation (P<0.001), but there was no increase in mortality or stroke associated with atrial fibrillation.

    CONCLUSION: Post-operative atrial fibrillation incidence in aortic valve replacement is high and correlates with age in patients aged 70 years and older and significantly more pronounced in patients aged 80 years. There was increased length of stay at Intensive Care Unit and hospital, but there was no increase in mortality or stroke. These data are important for planning prophylaxis and early treatment for this subgroup.

    Descriptors: Aged. Atrial Fibrillation. Aortic Valve Stenosis. Postoperative Period.

  

   

   

  INTRODUCTION

  Postoperative atrial fibrillation (AF) is the most common complication after cardiac surgery [1] and is associated with higher risks of cerebrovascular accident (CVA), hospital expenses and mortality as well as longer hospital and Intensive Care Unit (ICU) stay [2]. In most cases, it spontaneously reverts to sinus rhythm, without the need for pharmacological intervention [3].

  Postoperative AF occurs in approximately 30% to 40% of patients who undergo coronary artery bypass grafting (CABG) and in up to about 60% of patients who undergo concomitant valve surgery [4]. The incidence of this arrhythmia depends on the definitions adopted, the characteristics of the patients, the type of surgery performed, and the monitoring method [5]. AF incidence has been increasing for the past few decades thanks to the higher percentage of elderly patients undergoing cardiac surgery [1].

  This arrhythmia occurs typically on the second or third postoperative day, with 70% of the events occurring by the fourth day. However, it can happen at any time after surgery, including after hospital discharge. In fact, AF is the leading cause of early hospital readmission after cardiac surgery [6].

  Indications for aortic valve surgery have been increasing due to an increase in population longevity. Even though AF is expected to be more frequent, there are few data on the prevalence of this condition in individuals aged 80 years or older and on its correlation to morbidity and mortality to offer guidance on the possible need for more aggressive prophylaxis during the preoperative period of more elderly patients.

  The aim of this study was to analyze a sample of elderly patients and describe the correlation between age and occurrence of acute postoperative AF after aortic valve stenosis surgery. Secondly, it set out to assess the influence of AF in the incidence of postoperative CVA, hospital length of stay, and hospital mortality.

   

  METHODS

  This was a cross-sectional retrospective study of patients aged 70 years and older who underwent isolated aortic valve replacement, from 2000 to 2011, due to aortic stenosis or double aortic lesion with predominant stenosis, including reoperations. Patients who underwent associated surgical procedures, including aortoplasty or aortic annular enlargement, and patients with preoperative endocarditis or AF were excluded.

  Heart rate was assessed by continuous cardiac monitoring in all patients for a minimum of 72 hours (postoperative ICU) and by daily electrocardiographic examinations until hospital discharge. Additional electrocardiograms were performed when patients suffered palpitations, tachycardia or angina. For the purposes of this study, AF consisted of any episode of supraventricular arrhythmia whose electrocardiography tracing showed "f" waves with varying morphology and amplitude as well as irregular ventricular rhythm.

  Angina and heart failure (HF) were classified according to the criteria established by the Canadian Cardiovascular Society (CCS) and New York Heart Association (NYHA), respectively. Current smoking was defined as smoking one or more cigarettes a day in the past month. Occurrence of CVA was determined in the presence of focal neurological signs or alterations in level of consciousness for > 24 hours. Hospital mortality was defined as death during hospital stay, regardless of length of stay.

  Data were collected directly from patients' medical records, then inserted and analyzed by the Statistical Package for Social Sciences (SPSS) 21.0 software. Descriptive analysis was done through absolute and relative frequencies for qualitative variables and through average/median and standard deviation/interquartile range for quantitative variables. Comparison of groups was assessed by Student's t-test for normally distributed quantitative variables, by Mann-Whitney U test for quantitative variables not normally distributed, and by Chi-square test for categorical variables. For low frequencies, Fisher's exact test was used. Multivariate analysis was performed by using multiple logistic regression, where the variables included were the ones with P<0.20 in the univariate analysis. For multivariate analysis of not normally distributed continuous variables, logarithmic transformation was carried out, followed by multiple linear regression analysis with the aforementioned inclusion criteria. The relationship between age and incidence of acute postoperative AF was assessed by chi-square test for linear trends after assigning patients to 5-year age groups. A significance level of 5% was adopted for every test performed. This is a subanalysis of a previous study [7], submitted to and approved by the IC/FUC Research Ethics Committee.

   

  RESULTS

  The sample was comprised of 348 patients, who fit the inclusion criteria established for the study. Demographic characteristics of the studied population are described in Table 1.
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  Incidence of postoperative AF was 32.8% (n=114). It was significantly higher (P=0.017) in patients aged > 80 years (42.9%) compared to those aged 70-79 years (28.8%), even when adjusted for chronic obstructive pulmonary disease, previous smoking, peripheral vascular disease, and left ventricular ejection fraction (FEVE) < 40% in the multivariate analysis (P=0.012) (Figure 1). The relationship between age group and occurrence of AF can be seen in Figure 2, which shows borderline statistical significance for linear trend (P=0.055).
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  The analysis of patients who did and those who did not suffer from postoperative AF did not identify characteristics or risk factors with statistically significant differences between those two groups (Table 2).
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  In patients with acute AF, there was a slightly higher, but statistically insignificant, incidence of postoperative CVA. On the other hand, patients with this arrhythmia had a significantly longer Intensive Care Unit and total hospital stay, even in the multivariate analysis. There was no statistically significant difference in terms of hospital mortality. Those analyses are described in Table 3.
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  DISCUSSION

  By evaluating elderly patients who underwent aortic valve replacement, this study observed an almost linear trend of age and incidence of postoperative AF, with individuals aged > 86 years presenting a 55% rate of this arrhythmia. In addition, hospital length of stay was longer for this population, both total and in the ICU, but incidences of CVA and hospital mortality were not higher.

  Postoperative arrhythmias have multifactorial etiology, but it has been suggested that, in the postoperative period, they are mainly a result of incomplete myocardial protection. Oxygen-derived free radicals and calcium overload resulting from reperfusion of ischemic areas are important arrhythmogenic mechanisms that lead to transmural reentry [8].

  Some studies have found advanced age, male gender, previous AF, HF, and beta blocker withdrawal as being preoperative factors associated with higher incidence of AF. Even though a number of studies have shown risk factors for postoperative AF following cardiac surgery, an effective prediction model has yet to be developed [9]. A Brazilian study conducted by Silva et al. [4] analyzed the occurrence of AF in 452 patients who underwent cardiac surgery and developed a score to predict this arrhythmia. Factors most associated with AF included patients aged 75 years and older, mitral valve disease, no use of beta blocker, beta blocker withdrawal, and positive fluid balance. The absence of risk factors reflected a 4.6% chance of postoperative AF and for one, two, and three or more risk factors, the chance was 16.6%, 25.9%, and 46.3%.

  A previous study that analyzed only patients who underwent aortic valve replacement found that age, previous history of paroxysmal AF, supraventricular heart rate of > 300 bpm in 24 hours, and supraventricular tachycardia on the day before surgery were independent predictors of postoperative paroxysmal AF [10]. In this study, only patients with aortic stenosis were included, without correlating with either beta blockers or fluid balance; however, age was confirmed as an independent risk factor.

  Likewise, in other series, advanced age is considered an independent predictor for postoperative AF following cardiac surgery. It has been described that this arrhythmia affects more than 18% of individuals over 60 years old and about 50% of those over 80 years old who underwent CABG [3]. The literature reports any patient over 70 years old who underwent CABG as being at a high risk for developing AF. Furthermore, it is known that for every 10-year increase in patient's age, the risk of developing postoperative AF following cardiac surgery increases 75% [8,11,12]. This association is because these individuals have more comorbidities related to age as well as structural changes in the atrial myocardium, such as distension and fibrosis, which are secondary to changes typical of old age [3]. In this study, which included only patients aged > 70 years, besides a high overall occurrence rate of AF (32.8%), there was also a linear increase with age, as described above; however, the increase was not statistically significant.

  Despite being often considered a harmless temporary problem, postoperative AF is associated with an increase in early and late mortality [13], as it has been shown in meta-analysis [14]. High incidence of postoperative AF after cardiac surgery warns of the importance of identifying patients at high risk of developing this arrhythmia [8].

  Even though risk factors for postoperative AF are known in a substantial number of patients, when analyzed individually no single risk factor could be identified. That justifies the importance of establishing prophylaxis in order to reduce the incidence of this arrhythmia and consequently its clinical implications to patients who underwent cardiac surgery [3]. Several studies have evaluated the effectiveness of pharmacological and non-pharmacological prophylactic interventions in the prevention of postoperative AF.

  Meta-analysis was used to assess the impact of those interventions, including amiodarone, beta blockers, sotalol, magnesium, atrial stimulation, and posterior pericardiotomy. All of those significantly reduced the rate of postoperative AF after cardiac surgery. The prophylactic interventions reduced hospital length of stay by about 16 hours and hospital expenses by approximately USD 1,250. In addition, they reduced the occurrence of postoperative CVA, though this reduction was not statistically significant (OR 0.69; CL 95% 0.47-1.01), and they did not affect mortality, neither cardiovascular nor by any other cause [2].

  The administration of beta-blocking agents is the most effective measure in AF prophylaxis [3], significantly reducing its incidence after cardiac surgery (OR 0.33; CL 95% 0.26-0.43) [2]. As part of the routine at our institution, every patient starts to receive this class of drugs on the first postoperative day, unless there are contraindications such as hemodynamic instability.

  Limitations of this study include its retrospective nature, which could have influenced the quality and uniformity of the data collected; being performed at one single institution, which makes it difficult to make generalizations from the data presented; and the relatively small sample, which could have impacted, for example, the failure to observe a relationship between AF and incidence of CVA and mortality.

   

  CONCLUSION

  In conclusion, incidence of postoperative AF after aortic valve stenosis surgery in patients aged > 70 years proved high and linearly correlated with advanced age, reaching 55% in patients aged 85 years and older. As a result, there was an increase in ICU and total hospital length of stay; however, there was no increase in morbidity and mortality of affected patients. Knowledge of those data is important to show the need for prophylactic measures and early treatment of this arrhythmia in this subgroup in order to minimize morbidity and postoperative length of stay.

   

  REFERENCES

  1. Arsenault KA, Yusuf AM, Crystal E, Healey JS, Morillo CA, Nair GM, et al. Interventions for preventing post-operative atrial fibrillation in patients undergoing heart surgery. Cochrane Database Syst Rev. 2013;1:CD003611.

  2. Ferro CR, Oliveira DC, Nunes FP, Piegas LS. Postoperative atrial fibrillation after cardiac surgery. Arq Bras Cardiol. 2009;93(1):59-63.

  3. Valle FH, Costa AR, Pereira EM, Santos EZ, Pivatto Júnior F, Bender LP, et al. Morbidity and mortality in patients aged over 75 years undergoing surgery for aortic valve replacement. Arq Bras Cardiol. 2010;94(6):720-5.

  4. Silva RG, Lima GG, Guerra N, Bigolin AV, Petersen LC. Risk index proposal to predict atrial fibrillation after cardiac surgery. Rev Bras Cir Cardiovasc. 2010;25(2):183-9.

  5. Geovanini GR, Alves RJ, Brito G, Miguel GA, Glauser VA, Nakiri K. Postoperative atrial fibrillation after cardiac surgery: who should receive chemoprophylaxis? Arq Bras Cardiol. 2009;92(4):326-30.

  6. Aranki SF, Shaw DP, Adams DH, Rizzo RJ, Couper GS, VanderVliet M, et al. Predictors of atrial fibrillation after coronary artery surgery. Current trends and impact on hospital resources. Circulation. 1996;94(3):390-7.

  7. Zaman AG, Archbold RA, Helft G, Paul EA, Curzen NP, Mills PG. Atrial fibrillation after coronary artery bypass surgery: a model for preoperative risk stratification. Circulation. 2000;101(12):1403-8.

  8. Hogue CW Jr, Hyder ML. Atrial fibrillation after cardiac operation: risks, mechanisms, and treatment. Ann Thorac Surg. 2000;69(1):300-6.

  9. Rho RW. The management of atrial fibrillation after cardiac surgery. Heart. 2009;95(5):422-9.

  10. Kaw R, Hernandez AV, Masood I, Gillinov AM, Saliba W, Blackstone EH. Short- and long-term mortality associated with new-onset atrial fibrillation after coronary artery bypass grafting: a systematic review and meta-analysis. J Thorac Cardiovasc Surg. 2011;141(5):1305-12.

  11. Orlowska-Baranowska E, Baranowski R, Michalek P, Hoffman P, Rywik T, Rawczylska-Englert I. Prediction of paroxysmal atrial fibrillation after aortic valve replacement in patients with aortic stenosis: identification of potential risk factors. J Heart Valve Dis. 2003;12(2):136-41.

  12. Hogue CW Jr, Creswell LL, Gutterman DD, Fleisher LA; American College of Chest Physicians. Epidemiology, mechanisms, and risks: American College of Chest Physicians guidelines for the prevention and management of postoperative atrial fibrillation after cardiac surgery. Chest. 2005;128(2 Suppl):9S-16S.

  13. Mariscalco G, Engström KG. Atrial fibrillation after cardiac surgery: risk factors and their temporal relationship in prophylactic drug strategy decision. Int J Cardiol. 2008;129(3):354-62.

  14. Echahidi N, Pibarot P, O'Hara G, Mathieu P. Mechanisms, prevention, and treatment of atrial fibrillation after cardiac surgery. J Am Coll Cardiol. 2008;51(8):793-801.

   

   

  Correspondence address:

  Renato Abdala Karam Kalil

  Instituto de Cardiologia/Fundação Universitária de Cardiologia (IC/FUC)

  Avenida Princesa Isabel, 395 – Santana

  Porto Alegre, RS, Brazil – Zip Code: 90620-000

  E-mail: kalil.pesquisa@gmail.com

  Article received on September 26th, 2013.

  Article approved on December 9th, 2013.

   

   

  Work carried out at the Cardiology Institute/University Foundation of Cardiology (IC/FUC), Cardiovascular Surgery Service and Graduate Program, and at the Federal University of Health Sciences of Porto Alegre (UFCSPA), Surgical Clinic Department, Porto Alegre, RS, Brazil.

  No financial support.

   

   

  
    [image: Abbreviations]

  

  
    [image: Authors' roles]

  





  DOI: 10.5935/1678-9741.20140011

  ORIGINAL ARTICLE

  
    Ikeoka DT, Fernandes VA, Gebara O, Garcia JCT, Silva PGMB, Rodrigues MJ, et al. Evaluation of the society of thoracic surgeons score system for isolated coronary bypass graft surgery in a Brazilian population. Rev Bras Cir Cardiovasc 2014;29(1):51-8

  

  
    Evaluation of the society of thoracic surgeons score system for isolated coronary bypass graft surgery in a Brazilian population

  

   

  Avaliação dos escores da society of thoracic surgeons para cirurgia de revascularização miocárdica isolada em uma população brasileira

   

   

  Dimas Tadahiro IkeokaI; Viviane Aparecida FernandesII; Otávio GebaraI; José Carlos Teixeira GarciaIII; Pedro Gabriel Melo de Barros e SilvaIII; Marcelo Jamus RodriguesIII; Valter FurlanIII; Antônio Cláudio do Amaral BaruzziI

  IMD, PhD. Hospital TotalCor, São Paulo, SP, Brazil

  IIHospital TotalCor, São Paulo, SP, Brazil

  IIIMD. Hospital TotalCor, São Paulo, SP, Brazil

   

  
    ABSTRACT

    OBJECTIVE: Report the experience with the Society of Thoracic Surgeons scoring system in a Brazilian population submitted to isolated coronary artery bypass graft surgery.

    METHODS: Data were collected from January-2010 to December-2011, and analyzed to determine the performance of the Society of Thoracic Surgeons scoring system on the determination of postoperative mortality and morbidity, using the method of the receiver operating characteristic curve as well as the Hosmer-Lemeshow and the Chi-square goodness of fit tests. From the 1083 cardiac surgeries performed during the study period 659 represented coronary artery bypass graft procedures which are included in the present analysis. Mean age was 61.4 years and 77% were men.

    RESULTS: Goodness of fit tests have shown good calibration indexes both for mortality (X2=6.78, P=0.56) and general morbidity (X2=6.69, P=0.57). Analysis of area under the ROC-curve (AUC) demonstrated a good performance to detect the risk of death (AUC 0.76; P<0.001), renal failure (AUC 0.79; P<0.001), prolonged ventilation (AUC 0.80; P<0.001), reoperation (AUC 0.76; P<0.001) and major morbidity (AUC 0.75; P<0.001) which represents the combination of the assessed postoperative complications. STS scoring system did not present comparable results for short term hospital stay, prolonged length of hospital stay and could not be properly tested for stroke and wound infection.

    CONCLUSION: Society of Thoracic Surgeons scoring system presented a good calibration and discrimination in our population to predict postoperative mortality and the majority of the harmful events following coronary artery bypass graft surgery. Analysis of larger samples might be needed to further validate the use of the score system in Brazilian populations.

    Descriptors: Risk Management. Cardiovascular Surgical Procedures. Myocardial Revascularization. Postoperative Complications. ROC Curve.

  

   

  
    RESUMO

    OBJETIVO: Relatar a experiência com o "Society of Thoracic Surgeons scoring system" em uma amostra de pacientes da população brasileira submetida a cirurgia de revascularização miocárdica isolada.

    MÉTODOS: Foram coletados dados de janeiro de 2010 até dezembro de 2011 e analisados para determinar o desempenho do "Society of Thoracic Surgeons scoring system" na determinação de mortalidade e morbidade pós-operatória, utilizando o método da característica de operação do receptor (ROC-curve) e testes Chi-quadrado e Hosmer-Lemeshow para qualidade de ajuste. Das 1083 cirurgias cardíacas realizadas durante o período de estudo, 659 foram cirurgias de revascularização miocárdica que são aqui analisadas. A idade média foi de 61,4 anos e 77% dos pacientes eram homens.

    RESULTADOS: Testes de bondade de ajustamento demonstraram boa calibração tanto para mortalidade (X2=6,78, P=0,56) quanto para morbidade geral (X2=6,69, P=0,57). A análise da área sob a curva ROC (AUC) demonstrou bom desempenho para detectar o risco de morte (AUC 0,76; P<0,001), insuficiência renal (AUC 0,79; P<0,001), ventilação prolongada (AUC 0,80; P<0,001), reoperação (AUC 0,76; P<0,001) e morbidade maior (AUC 0,75; P<0.001) que representa a combinação das complicações avaliadas. O escore Society of Thoracic Surgeons não apresentou resultados comparáveis para internação de curta duração, internação hospitalar prolongada e não pôde ser adequadamente testado para acidente vascular cerebral e infecção de ferida operatória.

    CONCLUSÃO: O sistema de escore Society of Thoracic Surgeons apresentou boa calibração e discriminação em nossa população para a predição de mortalidade pós-operatória e para a maioria dos eventos adversos após cirurgia de revascularização miocárdica isolada. Análises de maiores amostras podem ser necessárias para validar o método na população brasileira.

    Descritores: Controle de Risco. Procedimentos Cirúrgicos Cardiovasculares. Revascularização Miocárdica. Complicações Pós-Operatórias. Curva ROC.

  

   

   

  INTRODUCTION

  Coronary artery bypass graft (CABG) surgery has been a widely used modality of treatment for coronary artery disease (CAD) for the last few decades. Postoperative outcomes of CABG have progressively improved as a consequence of new technologies, surgical techniques, postoperative care, but also because of better control of specific risk factors, before, during and after surgery [1]. The burden of publications describing risk factors for a worse outcome evolved with the use of large sets of data collected from patients submitted to surgery over distinct periods of time. One important example to be cited is the European System for Cardiac Operative Risk Evaluation (EuroSCORE), a method largely used by many surgeons and clinicians around the world, to assess the risk of death following cardiac surgery [2]. In the late eighties, the Society of Thoracic Surgeons (STS) also started a visionary effort of collecting data from patients submitted to cardiothoracic surgery all over the United States of America which culminated with the development of the STS National Adult Cardiac Surgery Database, a databank that accounts for more than four and a half millions of surgically treated patients [3,4]. Using the information recorded in that bank, accurate risk scores for morbidity and mortality were developed with help of multiple logistic regression models [5,6].

  For the North-American hospitals and surgical facilities who take part at the STS databank, uploading their detailed results is compensated by three-monthly structured performance reports produced and sent back by the society, along with a comprehensive comparison of their results with the entire databank [6]. For those medical professionals around the world who are not STS associated, an online calculator is available at their institutional website [7]. This internet tool enables cardiologists and surgeons all over the world to determine the risk scores for individual patients and prompts their teams for better control of risk factors leading to improved postoperative results.

  The present report aims to determine how finely the STS score system could predict complications and mortality in a set of consecutive patients of a private hospital in Brazil, considering that ethnic and socioeconomic characteristics might substantially differ from that of the North-American databank. This is therefore a preliminary analysis of adequacy and calibration of the STS methodology in a South-American population.

   

  METHODS

  Study design

  This is a single center and observational study, performed on consecutive patients who underwent coronary artery bypass surgery at the TotalCor Hospital, located in São Paulo, Brazil. The study was submitted to the local ethics committee that works in consonance with the Declaration of Helsinki, and approved as presented herein. Written and signed informed consent was waived, since the protocol consisted in a retrospective analysis of an institutional databank, ethical principles for medical research were entirely assured and no risks were added to that associated with the surgical treatment, as acknowledged by the Ethics Committee (protocol number: 461, approved at December, 28th 2011).

  Data management

  About two hundred distinct parameters of demographic, clinical and laboratorial nature are routinely collected for each patient who had undergone cardiac surgery in our hospital by a team of quality managers that feed an institutional databank of cardiac surgery on a daily basis. Data collection is performed ahead of the procedure, but also along the hospital stay and after hospital discharge, by telephone in the late postoperative period. Information from this institutional databank is routinely used to detect possible flaws on the treatment and to plan strategies to improve medical practice. Based on these data, STS scores are calculated online in the website as previously cited for each patient and stored as well in the databank. For the purpose of the present investigation, an electronic data-sheet with the relevant variables as extracted from the databank was generated and assessed using the methods described below. Table 1 shows a summary of the baseline clinical variables that were considered relevant for the study.
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  The website calculator returns a list of estimated risk rates for nine distinct endpoints during the postoperative period, which are defined as follows: 1) operative mortality: death during the in-hospital stay following surgery, regardless of timing, or within 30 days of surgery; 2) permanent stroke (cerebrovascular accident): a central neurologic deficit persisting longer than 72 hours; 3) renal failure: requirement for dialysis or an increase of the serum creatinine to more than 2.0 mg/dL or double the most recent preoperative creatinine level; 4) prolonged mechanical ventilation (longer than 24 hours); 5) deep sternal wound infection (mediastinitis); 6) reoperation for any cause; 7) major morbidity or mortality that include any of the above mentioned events; 8) prolonged postoperative length of stay (PLOS): length of stay (LOS) longer than 14 days; and 9) short postoperative LOS (SLOS): LOS shorter than 6 days with patient alive at discharge. We assessed all nine endpoints as cited for the studied population. A detailed description of the methods used to develop the mathematical models and to calculate the risk rates were previously published in detail elsewhere [6]. We did not register any loss to follow-up.

  Statistics

  Continuous variables are shown as mean (standard deviation) if normally distributed or median (25-75 percentile) in the cases they don't fit normality; categorical variables are displayed as absolute number and percentages. The accuracy (sensitivity and specificity) of the STS scores was tested in our population for each individual endpoint using the method of receiver operating characteristic (ROC) curve as described elsewhere [8]. In brief, sensitivity is plotted against "one minus specificity" (1 – specificity) for each value of a specific prognostic score. Area under the curve (AUC) is than calculated and statistically compared with a baseline AUC of 0.50 that indicates prediction no better than chance, and is represented by a diagonal line crossing the graphic area.

  The larger is the AUC (closer to 1.0), the higher is considered the capability of the method to predict outcomes. We considered AUC above 0.70 as the limit for adequate discrimination in our analysis. Endpoints that reached a low number of events (5 or less) were excluded from the analysis given the significantly high probability of methodological errors with low number of events. Adequacy between expected and observed endpoints for distinct quintiles of risk was additionally assessed using goodness of fit Chi-square test and the Hosmer-Lemeshow by logistic regression method. Both methods are based on the comparison of expected versus observed events using a Chi-square distribution and considering significance when the descriptive values of P are above the specified value, being in this case 0.05. For the remaining statistics, descriptive levels of P below 0.05 were considered as significant for any two-tailed tests.

   

  RESULTS

  From January 2010 to December 2011, one thousand eighty three (1083) patients underwent cardiothoracic surgery in the TotalCor Hospital. The mean age of that population was 61.4 years and 77% were men. Six hundred fifty nine (659) patients underwent isolated CABG surgery. The remaining subjects underwent valve replacement surgery (221 patients), aortic dissection surgery (30 patients), combined – aortic replacement plus CABG – procedures (133 patients), distinct procedures for congenital heart diseases and other cardiac interventions (40 patients). Overall mortality rate was 4.3% (47/1083), whereas in the isolated CABG group the observed mortality was 2.3% (15/659). Overall clinical and demographic characteristics of the CABG population are presented in Table 1. For those patients in this population where a concomitant cardiac illness (e.g.: mitral regurgitation and aortic stenosis) was diagnosed, it was considered mild or of low risk and therefore not treated, at the discretion of the assistant surgeon.

  Analysis of sensitivity and specificity – Figure 1 shows the observed mortality in comparison to the mean expected mortality rate as calculated by the STS scoring system. Population was distributed by quintiles of expected events and according to the NCD definitions. General morbidity is displayed similarly in Figure 2. Goodness of fit Chi-Square tests were performed for the end points total mortality and general morbidity and have shown no differences between the expected and the observed mortality (X2=6.78, P=0.56) or morbidity (X2=6.69, P=0.57). In addition, Hosmer-Lemeshow goodness of fit tests were performed and contingency tables for respectively mortality and morbidity are presented (Tables 2 and 3).
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  ROC-curves describing relation between sensitivity versus 1-specificity for seven, out of nine investigated endpoints, and the calculated area under the curve (AUC) for each measured complication are displayed in Figure 3. The estimated scores of risk have shown to accurately predict the occurrence of renal failure (AUC 0.79; P<0.001), prolonged ventilation (AUC 0.80; P<0.001), reoperation (AUC 0.76; P<0.001), total morbidity (AUC 0.75; P<0.001) and mortality (AUC 0.76; P<0.001). The use of calculated scores could not appropriately predict the occurrence of shortened length of stay (AUC 0.57; P=0.47), whereas permanent stroke and deep wound infection were not analyzed due to a low number of occurrences in the studied population. Although considered significant by the hypothesis test, prolonged length of hospital stay (AUC 0.68; P<0.001) cannot be considered as well predicted by the score due to an AUC bellow the pre-specified limit of 0.70.
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  DISCUSSION

  The use of the STS methodology is currently disseminated throughout the North-American hospitals, helping to improve the quality of cardiac surgery, as demonstrated by distinct publications [9-11]. Recently, STS databank subscription was opened for candidates outside the USA, and the first institution to participate as an international member was the TotalCor Hospital, a one-hundred beds facility, dedicated to the management of patients with cardiovascular diseases, located in Sao Paulo, Brazil.

  A couple of years before the agreement with STS Databank the hospital staff started to routinely use the online calculator at the STS-website for the determinations of the risk for a panel of possible complications for each individual patient. In parallel, risk scores and clinical, surgical and postoperative information were systematically recorded in an institutional database.

  Our study assessed these data and indicated that STS scoring system could be able to detect the risk of postoperative complications in our population. From the best of our knowledge it is the first time that the complete set of risk prediction scores is tested in a Brazilian sample and, considering the presented data, it is likely that STS methodology is useful as a tool to safely predict postoperative outcomes after CABG, although further evaluation on larger population samples are needed. Previously, other initiatives have tested individual aspects of the method for one single complication, namely wound sternal infection [12,13], but never in a similar number of subjects.

  Risk assessment of adverse outcomes using prediction models has been used in many distinct clinical situations in recent years, with remarkable applications in the prevention of postoperative complications [14-16]. Development these models involves gathering of data in large multicentric databanks and meticulous mathematical analysis with help of multiple logistic regression statistics [5,6].

  The resulting score systems are useful to determine the risk of complications in populations that share similar risk profiles. Additionally, such tools can be used in order to assess and improve the quality of medical services, as well as to compare risk profiles amongst distinct populations [16,17]. Although risk prediction models are not specifically designed to calculate the risk of complications for individual patients, they have been largely used to help physicians on decision making, especially in the context of cardiothoracic surgery [10]. For all these possible applications, it is advisable to take into account the differences in the population features before using the models at sites far from that of the original cohort. It is acknowledged that differences in baseline variables, ethnic (or more specifically, genetically determined) characteristics, as well as environmental influences, might result in significant diversions in comparison to the original source cohort. As an example, Yap and colleagues assessed the use or the EuroSCORE in an Australian cohort different from the derivation cohort, and the calibration of the model in these new patients was considered poor [18].

  Ideally, scores for risk estimation should be developed at each specific location, considering all the local genetic and environmental issues. Previous studies have investigated locally developed risk indexes in Brazilian populations, with variable success rates that are worth to be mentioned. Almeida et al. [19] have investigated distinct parameters as determinants of elevated risk after isolated CABG, but no prediction rule was proposed. Guaragna et al. [20] proposed a risk score for patients submitted to surgery for valve replacement and the model has shown to be very sensitive to detect the risk of death. Gomes et al. [21] also proposed in 2007 a score system based on information collected before surgery and in the first postoperative day, coming up with eight variables that have shown useful to predict mortality. However, none of these prediction models have been disseminated to use in clinical practice so far.

  The alternative approach might be to define the appropriateness of the scoring system of a previously developed model as described in this article. This means more specifically, to verify whether it can adequately fit to the clinical, demographic and environmental reality of the local population where it is intended to be used. Previously, a comparable approach was applied to assess the EuroSCORE in Brazilian population, showing satisfactory capability to predict death after CABG surgeries [22]. As we could observe after applying a similar methodology in our study the ROC curve has shown a highly significant area under the curve that represents a good discrimination for risk prediction for mortality and most of the studied endpoints.

  Additionally, the goodness of fit test has indicated that progressively increasing levels of risk as estimated by STS-score was associated with comparable and also increasing mortality rates, reinforcing the appropriateness of the method in terms of calibration for the studied population. Similar results could be as well observed for general morbidity which represents a summary of all nine adverse outcomes. For the majority of the individual endpoints we could also observe good performance for the calculated scores, with large and statistically significant areas under the ROC curves.

  Study limitations

  A few limitations of this study must be declared. First of all, our sample is not representative of the whole Brazilian population, as expected for a unicentric study. Second, the number of events for each endpoint is too small to unequivocally indicate the precision of the methods in our population. Additionally, for the endpoints stroke and mediastinitis, we were not able to calculate the accuracy using ROC curves, due to a low number of accounted events.

  Furthermore, our analysis has shown a low capability to predict short length of hospital stay that is likely to be explained by the current use in our institution to discharge patients in the sixth or seventh post-operative day, meaning that almost none of the patients in the sample left the hospital prior to that time point. Presently, however, in view of the current international trends and the understanding that such practice could possibly impact short and long term morbidity, efforts have been made in order to shorten the hospital length of stay to below six days in our institution. This single action represents well how the use of the STS scoring system might impact clinical practice in terms of postoperative care, and additionally, contribute to reduction of complications.

   

  CONCLUSION

  Concluding, we have shown that STS scoring system is well calibrated to be used in the studied population that was submitted to CABG procedures, being able detect mortality and the majority of the investigated outcomes. In addition, the statistical methods used in our analysis cannot substitute an accurate and long term observation of our own population, using appropriate databanks to develop mathematical methods that will represent local genetic and environmental characteristics.
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    ABSTRACT

    INTRODUCTION: Patients with mechanical heart valve prostheses must continuously be treated with oral anticoagulants to prevent thromboembolic events related to prosthetesis. These patients should be continually evaluated for the control of oral anticoagulation.

    OBJECTIVE: To compare the occurrence of thromboembolic and hemorragic complications in patients with mechanical heart valve prosthesis with one (mono) and two (bi) leaflets in the mitral position in anticoagulant therapy.

    METHODS: We studied the 10-year interval, 117 patients with prosthesis in the mitral position, 48 with prosthetic single leaflet and 69 with two leaflets. We evaluated the occurrence of thromboembolic and hemorrhagic major and minor degree under gravity. The results are presented in an actuarial study and the frequency of occurrence of linear events.

    RESULTS: The actuarial survival curves showed that over time, patients with prosthetic heart valve with one leaflet were less free of thromboembolic complications than patients with two leaflet prosthetic valve, while the latter (two leaflet) were less free of hemorrhagic accidents. The linearized frequency of occurrence of thromboembolism were higher in patients with mono leaflet prosthesis. Bleeding rates were higher for patients with bi leaflet prosthetic valve.

    CONCLUSION: Patients with mono leaflet prosthetic heart valve showed that they are more prone to the occurrence of serious thromboembolic events compared to those with bi leaflet prosthetic valve. Patients with bi leaflet prosthetic valve had more bleeding than patients with mono leaflet prosthetic valve, however this difference was restricted to the bleeding of minor nature.

    Descriptors: Anticoagulants. Embolism and Thrombosis. Hemorrhage. Heart Valve Prosthesis.

  

   

   

  INTRODUCTION

  The implantation of mechanical heart valve prosthesis requires the need for continuous use of oral anticoagulants for its potential thrombogenicity and thromboembolism [1].

  An individualized approach in the monitoring of patients with mechanical heart valve prosthesis receiving oral anticoagulation is essential to obtain satisfactory results in the control of oral anticoagulation. Besides the type of prosthesis used, the risks inherent in each patient to thromboembolism, bleeding, and the anatomical position of the prosthesis are also important [2].

  The mechanical heart valve prostheses have been produced since the 1950s and are primarily made of metal and carbon alloy after being classified as prosthetic cage- balltype, single disc (or mono-leaflet or uni-leaflet) and double disc (or bi-leaflet). Those with higher thrombogenic potential are the cage-ball and those with lower thrombogenicity are the bi-leaflet, and the bi-leaflet valve prostheses are in position between the previous two. However, in patients with adequate anticoagulation, the incidence of thrombosis is similar for the three types of mechanical [3] prostheses.

  For Lavitola et al. [4] in certain situations, in patients with mitral bioprosthesis in the presence of atrial fibrillation, where is commonly indicated prophylaxis with oral anticoagulants, the replacement of the anticoagulant by aspirin could be considered. However, for mechanical prostheses, continuous oral administration of antivitamin K would always be indispensable, with or without concomitant atrial fibrillation.
    Bussey [5] states that many studies do not consider some factors that influence the thrombogenicity, among them, the prosthesis structure (type).

  Currently, the use of mechanical heart valve prostheses is performed almost in its entirety with bileaflet prostheses. The mono-leaflet prostheses were out of use in cardiac surgery for valve performance problems and other complications in some models more than other types of prostheses. In 1986, for example, the convexo-concave Bjork-Shiley prosthesis stopped being used due to reports of the fracture ring, and embolization resulting in displacement of the plate [3].

  For many years, the mechanical mono-leaflet prosthesis has not been used in our cardiovascular surgery service, which made gradually decrease the number of patients with this type of prosthesis with respect to bi-leaflet prostheses. However, many of the patients followed for control of anticoagulation carries prosthesis with single disc and will continue this behavior permanently.

  Several studies have assessed the occurrence of thromboembolic and bleeding complications in patients with mechanical mono-leaflet heart valve prostheses [6-9] and double bi-leaflet [10,11], however, without comparing the two types of prosthesis. Then, we perform a particular study comparing patients with mono- and bi-leaflet prosthesis in the mitral position, given that patients have no cage-ball in this position. We question whether a prosthesis of different model, supposedly developed with most advanced technology could indeed cause less thromboembolic and bleeding complications than other older models.

   

  METHODS

  Outpatient data and hospital records of patients with mechanical heart valve prostheses in the mitral position were obtained, followed-up in the Outpatient Anticoagulation Control Unit, Clinics Hospital, Faculty of Medicine of Botucatu, UNESP. Due to the fall into disuse in our service, the mono-leaflet mechanical prostheses (or uni-leaflet or single disc) in 1995, the interval between January 1, 1993 to December 31 (ten years) 2002 was established because it is a period in which the number of patients with the two types of prostheses, with regular visits at the clinic, allows a better comparison of the data. After the above mentioned period, only came into monitoring patients with double leaflet prostheses (or bi-leaflet), which limited the entry of new patients and the expansion of the observation period. All data were collected and organized by the same researcher.

  This study was approved by the Research Ethics Committee of the Faculty of Medicine of Botucatu - São Paulo State University - UNESP, under CEP registry OF605/2006. The patients signed a written informed consent for the use of their records and service forms before the beginning of data collection, as required by the Ethics and Research Committee.

  Patients

  Number of Patients

  In this study, 117 patients with prosthesis in the mitral position, of which 48 prostheses were mono-leaflet and 69 bi-leaflet (Chart 1) were included. During the study period, patients made use of two types of anticoagulants: warfarin and phenprocoumon.
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  Age and gender

  As the study performed follow-up of patients over a period of time, it was considered the standard for each patient his age at the time of implant surgery prosthesis. The mean age of patients was 40.97 years.

  84 women and 33 men participated. Mean age of 41.12 years for women and 40.58 years for men.

  Patients excluded from the study

  Patients in whom it has not been possible to obtain sufficient or reliable data for the study were excluded from the study.

  The outpatient anticoagulation control

  During the consultations,the guidance on care and importance of anticoagulation are strengthened, trying to leave no doubt in understanding the dose of anticoagulant to be used.

  Patients should be cautioned about signs of bleeding, and if it occurs, they should seek the Emergency Room of the Clinics Hospital immediately. Patients with significant complaints or signs related to anticoagulation, as well as greatly increased INR (even without bleeding), hospitalized in Cardiovascular Surgery Nursery. When hospitalization is necessary, but there are complaints of minor bleeding or other less significant changes, a return is scheduled as soon as possible, as the case requires. When the patient's INR is well controlled, a monthly return is scheduled. Deviations of INR require returns in smaller spaces of time. In general, patients who have about four returns with satisfactory INR (four months), will have returns every two months. Patients who, for some reason, come in search of care are met, even if they are not scheduled for that day.

  We considered the ranges of INR desired at each visit for patients with prosthetic valves in the mitral position at INR 2.50-3.50.

  Groups

  Those with mechanical prosthetic valve in the mitral position were divided into two groups: 1) Mono: patients with mono-leaflet prosthesis (or single leaflet), and 2) Bi: patients with bi-leaflet prostheses or two leaflets (or double-leaflet).

  Complications

  Complications type

  Complications were divided into thromboembolic complications (major and minor) and bleeding (major and minor).

  Thromboembolic Complication: Any kind of complication in which the patient's records showed evidence on the occurrence of thromboembolic episodes.

  Major thromboembolic complications: severe episodes requiring hospital treatment, and may or may not have left sequelae. Event types: ischemic stroke, acute arterial occlusion in limbs, prosthetic heart valve thrombosis.

  Minor thromboembolic complications: Episodes of low gravity, which allowed treatment and outpatient. Event type: transient ischemic attack.

  Hemorrhagic Complication: Any kind of complication in which the patient's records showed evidence on the occurrence of bleeding episode.

  Major hemorrhagic complications: severe episodes requiring hospital treatment, and may or may not have left sequelae. Event types: severe vascular hematuria, muscle bleeding in LL (bruising), vaginal bleeding (uterine), hemoperitoneum, hemopericardium, upper gastrointestinal bleeding, hemorrhagic stroke, intestinal bleeding, retroperitoneal hematoma and severe bleeding in tongue.

  Minor hemorrhagic complications: Minor episodes that usually allowed treatment and outpatient. Event types: purple spots on skin, epistaxis, hematuria, vaginal bleeding, minor bleeding in stools, mild ocular bleeding, mild hemoptysis, gingival bleeding, hematoma in post-surgical pacemaker incision, mild stomach bleeding, outpatient visits on which INR  greater than or equal to 7.0 were observed without effective bleeding.

  Potentially hemorrhagic complications: The outpatient visits in which INR greater than or equal to 7.0 were observed were considered potentially bleeding episode, though there was no effective bleeding.

  Complications - Calculations and Actuarial curves

  In the study on the occurrence of complications calculations and actuarial curves were also used, which show the percentage of patients free of events throughout the study. To aid in the actuarial calculations, we used the Statistical Calculations For Windows V. 1.8 software developed by Dr. Domingo Marcolino Braile and Dr. Moacir Fernandes de Godoy and implemented in Power Builder 6.5 by M. S. Djalma Domingos da Silva. For construction of actuarial curves, the Microsoft Excel program was used.

  Division of patients according to the occurrence of complications for the actuarial study

  For actuarial study, patients were divided according to the occurrence of complications as follows:

  Patients free of any event: free of bleeding thromboembolic events and potentially bleeding. Patients free of thromboembolic events: free of major or minor thromboembolic complications events.

  Patients free of major thromboembolic events: free of major thromboembolic complications events.

  Patients free of minor thromboembolic events: free of minor thromboembolic complications events.

  Patients free of bleeding or potentially bleeding events: free of major or minor bleeding complications events.

  It is noteworthy that in the patients who despite not having found effective bleeding, the occurrence of episodes with INR greater than or equal to 7.0 in consultation in the Ambulatory of Anticoagulation Control was considered as a complication. In actuarial study, due to the use of "event-free" terms, we preferred herein to call these episodes as "episodes or potentially bleeding events". Patients free of major bleeding events: free of major bleeding complications events. Patients free of minor bleeding events or potentially bleeding events: considering here the increase of PT equal to or greater than 7.0 a minor complication compared to major bleeding; then the patients free of this type of event were grouped to patients free of minor bleeding events.

  Patients free of minor bleeding events: patients who effectively had no minor bleeding events.

  Actuarial calculations

  For actuarial studies, the following calculations, presented in tables, were made together with the curves: Proportion of free event (PFE%); standard error (SE%), lower limit of 95% confidence interval (LLCI95%) and upper limit of 95 % confidence interval (ULCI95%).

  Complications – Linearized index of occurrence of events - calculations of the number of patient-years event

  In calculating the complications patient-year, we consider the number of events. We emphasize that the same patient may have contributed to more than one event. Each patient contributed with different time intervals in the study. The sum of years of follow-up for each patient was 505.77 years, with 129 events in total.

  The Linearized rates of occurrence of events were calculated:

  
    Bleeding events

      Major bleeding events

      Minor events

      Bleeding or potentially bleeding events

      Major bleeding events

      Minor bleeding events or potentially bleeding

      Minor bleeding events

      Potentially bleeding events

  

  To compare mono- and bi-leaflet prostheses for number of events per 100 patients/year a linear generalized model was adjusted with Poisson distribution, considering the effects of hemorrhage thromboembolism with its subdivisions, according to Wald ‘s multiple comparison test.

  Notes

  - The definitions of the events are the same as those found in relation to curves and actuarial calculations.

  - For the calculations of Events Patient/Year, we included one more subdivision of bleeding complications, "potentially bleeding events" alone, or that is, outpatient visits in which INR equal to or greater than 7.0 were observed without effective bleeding.

   

  RESULTS

  Figure 1 shows the curves and actuarial calculations to patients free of any type of event to allow comparison between patients with mono- and bi-leaflet prostheses. In Figures 2, 3 and 4 we found the curves and actuarial calculations for patients free of any thromboembolic events, minor and major thromboembolic events,  respectively for patients with mono- and bi-leaflet prostheses.
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  The results of the actuarial study with the curves and actuarial calculations from bleeding and potentially bleeding events and their subdivisions in major, minor and potentially bleeding and minor events, for both types of prostheses studied are shown in Figures 5, 6, 7 and 8.
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  Table 1 shows the linearized occurrence rates of events for complications and their subdivisions in number of events per 100 patients/year for patients with mono- and bi-leaflet prostheses.
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  DISCUSSION

  According to "2008 focused update incorpored into the ACC/AHA 2006 - Guidelines for the manegament of Patientes with valvar heart disease" [ 1 ] in patients with mechanical prosthesis in the mitral position is recommended higher level of anticoagulation than in patients with aortic prostheses based at greater risk of thrombogenicity in this location, and in any type of mechanical prosthetic mitral valve the PT (INR) should remain between 2.5 and 3.5, and this was the behavior adopted in our clinic.

  We have been studying the results of oral anticoagulation in Outpatient Oral Anticoagulation Control of the Faculty of Medicine of Botucatu - UNESP for a period of 10 years on several aspects, among which, we found that only about one third of patients remain with Time prothrombin time (PT) and International Normalized ratio (INR) within the desired range in at least half of their behaviors, and that these patients were more free of occurrence of thromboembolic and bleeding complications, with a smaller number of these events in relation to the other [12].

  The occurrence of temporary fluctuations in the levels of prophylactic anticoagulation in patients with mechanical heart valve prosthesis leads to increased risk of embolism, since the thrombus forms more easily. When the subtherapeutic anticoagulation levels decrease, followed by increases to the desired levels occur, the thrombus becomes less adherent to the surface of the valve, so it can embolize more readily [13].

  Oral anticoagulation in patients with mechanical heart valve prostheses aiming to antithrombotic prophylaxis requires differential control of prothrombin time (PT - INR or International Normalization Ratio) according to the position of the prosthesis. In the aortic position, the flow through the valve is comparatively faster and causes more stress when compared to the mitral position, especially in cases of mitral stenosis with increase of pre-existing left atrium implant.  In the case of flow with marked acceleration of the blood (aortic position), platelets are activated and that the erythrocyte membranes are damaged, affecting the release of ADP-enhanced platelet activation and aggregation, with a secondary role to involvement of coagulation factors in the thrombotic potential. In the prosthesis in the mitral position, where the flow through the valve is comparatively slow, higher stasis and prolonged contact of coagulation factors with the surface of the prosthesis occurs, and in this case with the minor contribution of platelets in relation to coagulation factors in thrombogenic potential [14].

  In heart valve prostheses, thrombi, mostly are formed in the suture ring, at the site of greatest tissue growth, toward the valve opening, which can result in embolism. In prosthetic cage, the thrombus may also be formed in the apex of the cage. With repeated ball impact, pieces of the thrombus may become loose, causing embolic episodes of repetition, and in this type of prosthesis thrombosis with immobilization of the ball is less common. In single and double disc prosthesis, however, the thrombus may extend to local support and joints, causing their locking and embolism is the less frequent [15-17].

  In the literature, assessments of the occurrence of complications by oral anticoagulation in patients with prosthetic heart valves are mostly retrospective due to ethics and compliance time for the occurrence of complications. In the case of the involvement of single disc prosthesis, often collections of data from earlier periods were done well, or that is, closer to the time of implantation of the prosthesis periods, as shown in the case in the study by Florez et al. [6] with Omnicarbon prostheses (mono-leaflet) in aortic, mitral and mitral-aortic positions between April 1985 and May 1995 (10 years).

  Similarly, in our study we had to choose a period in which there was greater availability of patients with mono-leaflet prostheses with regular controls of anticoagulation, which allowed better comparison with bi-leaflet prostheses (from January 1, 1993 to December 31 2002), this time that also corresponds most closely to routine implants of uni-leaflet prostheses. We ponder the significance of this comparison between the two types of prostheses lies mainly in the fact that many patients with single-disk prostheses continue and will continue to attend our clinic.
    In this study, when comparing the actuarial curves of mitral mechanical prostheses and mono-leaflet (Figure 1) we observed that patients with mono-leaflet prostheses  (FAE Mo) were more free from any kind of event with the passage of time, than patients with bileaflet prostheses (FAE Bi).

  When we assess only the total bleeding events (T) ( Figure 2), the position of the curves is reversed, leaving those with bi-leaflet prostheses freer from these events. The same presentation can be found for curves that consider only the major bleeding events (MBE) ( Figure 3). In the case of minor bleeding events (mBE) ( Figure 4), the curves are very close and the small number of patients should be considered here, which may have affected this analysis.

  When assessing these curves we found that patients with bi-leaflet prostheses were most affected by complications in total, but were more free of bleeding complications.

  In Figure 5, we observe that the actuarial curve of bi-leaflet prosthesis is positioned below the curve of mono-leaflet, indicating less involvement of the latter in total bleeding complications or potentially bleeding (PB). In the most serious bleeding complications, or that is, higher bleeding, there was an alternation of positions of the two curves, both positioned next and at the upper portion of the graph showing that fewer patients has been achieved in this type of complications. The major differences between the two groups of prostheses in relation to bleeding cases, become more restricted to the minor bleeding or potentially bleeding (mB or PB) (Figure 7) and the minor bleedings (min) alone (Figure 8), and the patients with bi-leaflet valvular prostheses were more subject to these minor bleeding complications.

  The results found help us to reinforce the assertion by Vongpatanasin et. al. [3] on the single-disk mechanical heart valve prostheses would present more thrombogenic potential than those of double-disc.

  Misawa et al. [7] assessing the experience of 14 years of use of 57 Omnicarbon prostheses (mono-leaflet) found at the end of 10 years, 80% of patients with prosthesis in the mitral position free of bleeding events.

  Butchart et al. [8] presented a report of 20 years experience with Meditronic Hall prosthetic valve (mono-leaflet) in the mitral position in 796 cases. At the end of 10 years, 77% of patients remained free of bleeding events.

  At the end of 10 years, Misawa et al. [8] found 92% of patients with mitral prosthesis free of severe bleeding (major).

  In the study with mono-leaflet prostheses (Meditronic Hall) Butchart et al. [9] the percentage of patients free of major bleeding events after 10 years was 87% in the mitral position.

  In the study by Florez et. al. [6] with Omnicarbon mono-leaflet prosthetic valves in aortic, mitral and mitral-aortic positions over a period of ten years, curiously, only bleeding complications in patients with mitro-aortic prostheses are mentioned, not occurring with prostheses in mitral and aortic position alone. 97.6% of mitral-aortic patients were free of bleeding events in 10 years, with no prosthetic thrombosis. Patients with prosthesis in the mitral position also showed no bleeding complications, and 94.2% of the aortic group and 92.3% of mitral-aortic valves were free of significant bleeding after 10 years.

  Ikonomidis et al. [10] published results of implantation of St. Jude Medical cardiac valve prostheses (bi-leaflet) between January 1979 and December 2000. Actuarial calculations showed that, after 10 years, 80% of mitral were free of any bleeding event, and after 20 years of follow-up, 71%. 86% of mitral were free of bleeding episodes (not specified if totals, higher or lower) after 10 years and, after 20 years, 65%.

  Then, we can compare our actuarial data with some others in the literature, but in the studies cited there is no comparison between the two types of mechanical prostheses, as it was done in this study.

  In the series by Misawa et al. [7], with mono-leaflet prostheses, linearized incidence rates for events in the first 5 years for any bleeding event was 2.28 per 100 patient -years in the mitral position. In major bleeding events showed 1.02 per 100 patient-years in the mitral position.

  Butchart et al. [8] in the study also with mono-leaflet prostheses showed linearized incidence rates for bleeding events in 20 years from 4.0 per 100 patient-years in the mitral position. The major bleeding events were classified as ischemic strokes (ischemic stroke), and therefore shows the incidence rates of ischemic stroke of 0.8 per 100 patient-years; minor bleeding events: 3.2 per 100 patient-years and major bleeding events were 1.4 per 100 patient-years.

  Florez et al. [6] assessing mono-leaflet prostheses show linearized incidence rates for events from 0 for bleeding events in patients with prostheses in mitral and aortic positions alone and 0.4 per 100 patient-years in mitral-aortic. From bleeding, the rates were 0 for mitral, 0.6 for aortic and 0.8 per 100 patient-year for mitral-aortic.
    In the study of Ikonomidis et al. [10] with bi-leaflet prostheses, the linearized incidence rates for bleeding events after 20 years was 3.4 per 100 patient-year for mitral. In bleeding events (not specified whether minor or major) at the end of 10 years of 2.2 per 100 patient-years for mitral, and after 20 years: 1.8 per 100 patient-years.

  Braile et al. [9], in Brazil, studied complications in 126 mitral mono-leaflet mechanical prostheses of some types (Björk-Shiley 49, 71 Liliehei-Kaster, 6 Hall-Kaster), with all patients receiving oral anticoagulants. The incidence of thrombosis and thromboembolism was 7.7 per 100 patient-years for patients with Björk-Shiley, 5.6 and 6.7 per 100 patient-years for those with Liliehei-Kaster and Hall-Kaster prostheses, respectively.

  The linearized incidence rates for events found in the literature did not compare mono- and bi-leaflet prostheses. In our assessment on the number of occurrences per 100 patients/year, according to Table 1, despite the numerical differences in the P value, no statistically significant differences between the two types of prostheses studied were observed, considering thromboembolic and bleeding effects and their subdivisions, after Poisson statistical adjustment.

  We should consider some limitations in this study because it was a retrospective study, in which part of the patients carries a type of heart valve prosthesis that virtually is no longer in use, and that the most important or serious complications can take a long time to occur (sometimes years), which makes difficult a prospective study in the area.

   

  CONCLUSION

  According the actuarial study we found that patients with mono-leaflet prosthetic heart valves in the mitral position were more prone to serious thromboembolic events compared to those with bi-leaflet prostheses. Patients with bi-leaflet mechanical heart valve prostheses in the mitral position were less free from bleeding accidents than patients with single-disc prosthetic valves. These differences, however, were more significant in minor bleeding episodes, without significant clinical signs.
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    ABSTRACT

    OBJECTIVE: To investigate the effects of nonsurgical periodontal therapy on levels of high-sensitivity C-reactive protein in the sera and its association with body mass index and high density lipoprotein in subjects with severe periodontitis.

    METHODS: Sera from 28 subjects (mean age: 34.36±6.24; 32% men) with severe periodontitis and 27 healthy controls (mean age: 33.18±6.42; 33% men) were collected prior to periodontal therapy. Blood samples were obtained from 23 subjects who completed therapy (9-12 months). Oral and systemic parameters such as the number of blood cells, glucose examination, lipid profile, and high-sensitivity C-reactive protein levels accessed by high-sensitivity immunonephelometry assay, were included.

    RESULTS: Before therapy, in the periodontitis group, the ratio of subjects with high-sensitivity C-reactive protein <0.3 mg/dL was statistically lower than in the control group (P<0.0216). After therapy, the ratio of subjects with high-sensitivity C-reactive protein <0.3 mg/dL was significantly higher (65.22%) (P<0.0339). The mean value for body mass index was statistically lower in subjects with high-sensitivity C-reactive protein <0.3 mg/dL (24.63±4.19), compared with those with high-sensitivity C-reactive protein >0.3 mg/dL (28.91±6.03) (P<0.0411). High density lipoprotein presented a mean value statistically higher after therapy (P<0.0027).

    CONCLUSION: In systemically healthy subjects with periodontitis, periodontal therapy was associated with decreased levels of circulating high-sensitivity C-reactive protein and increase of high density lipoprotein in serum. The clinical trial was registered at http://www.clinicaltrials.gov.br/, No. RBR-24T799.

    Descriptors: C-Reactive Protein. Periodontal Diseases. Cardiovascular Diseases.

  

   

  
    RESUMO

    OBJETIVO: Investigar os efeitos da terapia periodontal não cirúrgica sobre níveis de proteína C-reativa ultrassensível no soro e associação dessa com o índice de massa corporal e lipoproteína de alta densidade em indivíduos com periodontite grave.

    MÉTODOS: O soro de 28 indivíduos (idade média: 34,36±6,24; 32% homens) com periodontite grave e 27 controles saudáveis (idade média: 33,18±6,42; 33% homens) foi coletado antes da terapia periodontal. Novas amostras de sangue foram obtidas dos 23 indivíduos que completaram o tratamento periodontal (entre 9-12 meses após). Parâmetros bucais e sistêmicos, tais como contagem do número de células do sangue, exame complementar de glicose, lipidograma e níveis de proteína C-reativa ultrassensível, acessados pelo método de nefelometria (imunonefelometria ultrassensível) foram incluídos.

    RESULTADOS: Antes da terapia, a proporção de indivíduos com proteína C-reativa ultrassensível <0,3 mg/dL no grupo periodontite foi estatisticamente menor que a proporção de indivíduos com proteína C-reativa ultrassensível <0,3 mg/dL nos controles (P<0,0216). Após a terapia, a proporção de indivíduos com proteína C-reativa ultrassensível <0,3 mg/dL foi estatisticamente maior (65,22%) (P<0,0339). O valor médio para índice de massa corporal foi estatisticamente menor nos indivíduos com proteína C-reativa ultrassensível <0,3 mg/dL (24,63±4,19), comparados àqueles com proteína C-reativa ultrassensível >0,3 mg/dL (28,91±6,03) (P<0,0411). O colesterol lipoproteína de alta densidade pós-terapia apresentou valor médio estatisticamente maior (P<0,0027).

    CONCLUSÃO: Em indivíduos com periodontite e saudáveis sistemicamente, a terapia periodontal foi associada com o decréscimo dos níveis de proteína C-reativa ultrassensível circulante no soro e aumento de lipoproteína de alta densidade. O ensaio clínico foi registrado no http://www.clinicaltrials.gov.br/, No. RBR-24T799.

    Descritores: Proteína C-Reativa. Doenças Periodontais. Doenças Cardiovasculares.

  

   

   

  INTRODUCTION

  Periodontal diseases are characterized as the pathological manifestation of the host immune response to the bacterial infection at the tooth/gingival interface. These are mainly caused by Gram-negative bacteria, including Porphyromonas gingivalis (Pg), Prevotella intermedia (Pi), Aggregatibacter actinomycetemcomitans (Aa), and Tannerella forsythia (Tf) [1]. Severe periodontitis affects up to 15% of most populations [2]. In Brazil, the most recent National Survey of Oral Health reported that the distribution of the most severe forms of periodontal disease are more significant in adults between 35-44 years of age, with a prevalence of 19.4% [3].

  The term periodontitis comprises, generally, chronic forms of periodontal disease, which are the result of a polymicrobial infection and are characterized by the loss of collagen fibers and insertion in the cementum surface (mineralized tissue that covers the root surface), apical migration of junctional epithelium (epithelium continuous with the oral epithelium that promotes the insertion of the gum to the tooth), periodontal pocket formation (cementum surface devoid of periodontal fibers) and alveolar bone reabsorption. Such damage compromises the function of the periodontal tissues and may result in tooth loss [1].

  The chronic and cyclical nature of the periodontal disease provides an opportunity for continuous hematogenous dissemination of periodontal pathogens and, consequently, a direct exposure of blood vessels to these microorganisms and their endotoxins [4]. Hence, the invasion and proliferation of pathogens in specific sites of the host organism, as in periodontitis, may produce tissue damage and subsequent progression of other diseases through a variety of cellular mechanisms [1].

  C-reactive protein (CRP), an acute phase protein, is a marker of systemic inflammation in response to infectious, inflammatory and/or traumatic stimulation [5]. Although produced primarily in the liver in response to proinflammatory cytokines (IL-1, IL-6, TNF-α), recently, extrahepatic synthesis of CRP has been reported in gingival biopsies [6]. Furthermore, it was also found in saliva and gingival crevicular fluid [7].

  The potential role of CRP in cardiovascular pathogenesis is not fully understood. However, it has been suggested that it can directly damage blood vessels via activation of the complement cascade, enhancing the formation of atherosclerotic lesions, and it is associated with endothelial dysfunction [8].

  In healthy subjects, CRP levels are found in trace amounts with values <0.3 mg/L [9]. It is also known that levels below 1.0 mg/L indicate low risk for cardiovascular disease (CVD). Levels between 1.0 and 3.0 mg/L and above 3.0 mg/L indicate medium and high risk, respectively [10].

  Chronic bacterial infections such as periodontitis, are one of the well-established risk factors for moderately elevated CRP level [7]. In otherwise, in healthy subjects with periodontitis, especially in severe forms, high systemic levels of IL-6 [11], dyslipidemia [12], and moderate leukocytosis [11] have been observed.

  Experimental and clinical trials have been performed in order to investigate the biological mechanisms of association between periodontal disease and atherosclerosis, which are not yet completely understood [4,7,11]. The ability of the periodontal pathogen to induce platelet aggregation, formation of foam cells, and development of the atheroma has been demonstrated [4]. Evidence supports at least two mechanisms that are biologically plausible: increased levels of systemic inflammation in patients with periodontitis, and the frequent migration of Gram-negative bacteria from periodontal pockets into the bloodstream (bacteremia and endotoxemia) [4,13].

  The treatment of periodontal disease, in both systemically healthy patients and those with history of cardiovascular events, has been shown to reduce systemic inflammation [14-16]. Recently, a systematic review and meta-analysis reported a reduction of 0.231 (P=0.000) in mean levels of CRP after nonsurgical periodontal therapy (NSPT) [15].

  This study aimed to investigate the effect of severe periodontal disease on the systemic inflammatory response related to the elevation of CRP levels in serum and to determine the influence of NSPT on these levels. Furthermore, the correlation between systemic levels of hs-CRP and demographic characteristics of the population study (gender and age), body mass index (BMI), high-density lipoprotein (HDL), and clinical oral parameters before and after NSPT were assessed.

   

  METHODS

  Subjects and study groups

  The total sample (convenience sampling) consisted of 55 systemically healthy subjects. The periodontitis group (PG) consisted of 19 women (68%) and nine men (age range 20-45; mean age: 34.36±6.24 years old), with >18 teeth. The classification of periodontal disease was according to Armitage & Cullinan [17]. The control group (CG) consisted of 18 women (67%) and nine men (age range 21-44; mean age: 33.18±6.42 years old), with clinical probing depths (PD) <3 mm and clinical attachment level (CAL) < 3 mm, < 10% of sites with bleeding on probing (BOP), and no radiographic evidence of bone loss. Exclusion criteria were history of smoking, pregnancy or lactation, periodontal therapy (PT), antimicrobial therapy for systemic conditions or use of topical oral antibiotics in the last twelve months, diabetes, autoimmune disease, acute infections, severe allergies, gastrointestinal and renal diseases, cancer, morbid obesity (BMI >40 kg/m2) or underweight (malnourished BMI <18.5 kg/m2) [18], and use of medications that alter the levels of inflammatory mediators. The study protocol was approved by the Ethics Committee of the Faculty of Health Sciences – University of Brasilia, Brazil (045/2008). All subjects were informed about the purpose of the study, both orally and written, and a written informed consent document prior to participation was also signed.

  Clinical examination

  The clinical examination performed at baseline and after six months of supportive periodontal therapy (SPT) included detection of visible plaque accumulation described as plaque index (PI), BOP, PD and CAL. Measurements were assessed at four sites around each tooth, buccal, lingual and both proximal sites using a manual probe (probe Michigan O with Williams markings), excluding third molars.

  Treatment protocol/Retention and Laboratory analysis

  PG subjects were treated in three stages: mechanical periodontal therapy, sites reinstrumentation, and SPT. The first stage was performed in < 14 days. One month later, in stage 2, new mechanical instrumentation was performed in patients who persisted with deep pockets, BOP and calculus. At this stage, meticulous scaling and root planning were performed until reaching the following periodontal conditions: PD above 4 mm in at least three or fewer sites, PD above 5 mm in two places at most, PI <15% and BOP <10%. In Stage 3, subjects were scheduled biweekly or monthly, according to the need to control biofilm formation. SPT was performed for six months.

  Out of the 28 subjects in PG, five did not complete the treatment. Twenty-three completed the three stages of periodontal protocol. Among these, ten (43%) subjects completed the treatment in nine months, ten (43%) subjects in ten months, and three (14%) subjects in 12 months.

  Blood samples were collected for biochemical analysis at baseline for all 28 PG subjects and 27 CG subjects. New blood samples were collected from 23 PG subjects who completed treatment. The fasting venous blood was collected in gel separator tubes. Each EDTA tube was assessed within three hours in order to perform blood counts with standard measurements for the number of neutrophils, lymphocytes, monocytes, basophils and eosinophils. Additionally, glucose examination was performed. Plasma and serum samples were immediately placed on ice and stored at -80ºC.

  Lipid profile included serum levels of triglycerides, total cholesterol, HDL cholesterol and low-density lipoprotein (LDL) obtained by the esterase-oxidase method, homogeneous direct method, oxidase-peroxidase method, and Friedevald formula. The hs-CRP levels in serum were accessed by the nephelometry method (ultrasensitive immunonephelometry assay) with the lowest detection limit of 0.1 mg/dL. This method is characterized as highly sensitive [14].

  Statistical analysis

  The clinical oral parameters and the demographic and hematological characteristics (lipids, glucose, and blood cells) before and post-SPT for both groups (PG and CG) were presented as mean ± standard deviation. The clinical periodontal parameters PI, PD <3, 5 and 6 mm and BOP before and post-therapy in the PG were compared by paired Student's t-test, as well as lymphocytes, monocytes, neutrophils, total white blood cell and blood glucose. In both periods evaluated for this group, a nonparametric Wilcoxon test was used for the following variables: number of teeth (NT), PD=4 and >7 mm, BMI, systolic and diastolic blood pressure (SBP and DBP, respectively), triglycerides, total cholesterol, HDL and LDL, eosinophils and basophils.

  The measurements NT, BMI, SBP, DBP, PI, BOP and hematological characteristics, except hs-CRP, were compared between both groups before and after therapy by Student's t-test for variables that showed the Gaussian distribution. In cases where normality was not observed for both groups, the nonparametric Mann-Whitney test was used. Results for hs-CRP were expressed as percentages. For the analysis of hs-CRP in the PG before and post-therapy McNemar's test was used and, when compared to the CG, the chi-square test was used. Data were assessed by SAS 9.2 for Windows. For purposes of analysis, a significance level of 5% was used (P<0.05).

  Finally, hs-CRP levels were divided into two groups: hs-CRP <0.3 and >0.3 mg/dL. To compare means between these groups before and after treatment, and between the other variables mentioned above (gender, age, BMI, HDL, BOP, PD and CAL), the Student's t-test was used for variables that showed a Gaussian distribution for both groups. When normality was not observed for both groups, the nonparametric Mann-Whitney test was used. To compare the ratio of clinical cases with hs-CRP <0.3 and >0.3 mg/dL, Fisher's exact test was used. McNemar's test was performed to verify whether the ratio of PG patients that exhibited hs-CRP between 0.3 and 3 mg/dL was different before and after the PT. The reduction of the mean levels of hs-CRP after SPT was calculated by paired Student's t-test.

   

  RESULTS

  Demographic and hematological characteristics, BMI, and clinical oral parameters of the study population before and after NSPT

  Initially, 28 patients with periodontal disease were involved in this study (32% men; mean age: 34.36±6.24 years old) and 27 healthy controls (33% men; mean age: 33.18±6.42 years old). There was no difference between PG and CG for age (P=0.4955) and gender (P=0.9251). Of all the patients in the PG, 23 were followed until remission of periodontal disease. Clinical oral parameters and characteristics before and post-SPT are shown in Table 1.
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  In the PG, PT led to a significant decrease in all clinical periodontal parameters (P<0.0001). The mean values for BMI, SBP and DBP after SPT did not differ statistically from the mean values of the same measurements before therapy.

  At baseline, the CG was significantly different from the PG for PI and BOP (P<0.0001). The mean values for PI and BOP in the PG were greatly reduced after the therapy.

  As shown in Table 2, there were no statistical differences in hematological and biochemical parameters between the PG and the CG before and after therapy, except for hs-CRP levels. This reflects the systemic health of both groups and shows that PT did not modify other hematological and biochemical parameters.
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  For comparisons between the CG and the PG before therapy, the ratio of patients with hs-CRP <0.3 mg/dL was statistically lower in PG than in CG (P<0.0216). Therefore, among systemically healthy patients, those with severe periodontitis had higher levels of CRP. In addition, for comparisons between the PG and the CG after therapy, the ratio of patients in the PG with hs-CRP <0.3mg/dL did not differ statistically from that observed in CG patients.

  In the PG, the mean values of triglycerides, total cholesterol, LDL cholesterol, glucose, and total leukocytes did not differ statistically before and after treatment. However, HDL cholesterol was statistically higher after treatment (P<0.0027). Moreover, the ratio of patients in the PG with hs-CRP <0.3mg/dL was statistically higher after than before treatment (P<0.0339). This result suggests that NSPT led to reduce levels of hs-CRP in the PG and reduced levels below 0.3mg/dL in 65.22% of patients with severe periodontitis.

  Relationship between high-sensitivity C-reactive protein (hs-CRP) and demographic/hematological characteristics, BMI, and clinical oral parameters

  At baseline, the ratio of patients with hs-CRP <0.3 and >0.3 mg/dL did not differ between males and females, among PG 28 subjects (P<0.6891). The mean BMI was statistically lower in subjects with hs-CRP <0.3 mg/dL than in those with >0.3 mg/dL (P<0.0411). As for HDL cholesterol, patients with hs-CRP <0.3 mg/dL had  statistically higher mean value than those with >0.3 mg/dL (P<0.0171). The mean value for all the clinical oral parameters suggested that patients with lower levels of CRP (<0.3 mg/dl) have less severe periodontal disease, even though, for this sample, the mean value for the measurements BOP, PD >7 mm and CAL >7 mm contradicted this suggestion (Table 3).
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  After treatment, the mean value of all variables did not differ statistically among 23 PG subjects with hs-CRP <0.3 and >0.3 mg/dL. However, the mean value for HDL cholesterol was slightly higher in patients with hs-CRP <0.3 mg/dL (Table 4).
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  NSPT effect on levels of hs-CRP

  In this study, the PG was found to be within the range of low or medium risk for CVD (CRP levels <1mg/L and between 1-3 mg/L, respectively). No subject with periodontitis exhibited CRP levels >3 mg/L (high risk for CVD). The frequency of the levels of hs-CRP in the PG before and after therapy is given in Table 5 and Figure 1. The ratio of subjects in the PG with high levels of hs-CRP (>0.3 to 3 mg/dL) and low levels as considered for healthy subjects (<0.3 mg/dL) was different before and after SPT. The percentage of subjects with hs-CRP <0.3 mg/dL was statistically lower before (39.13%) than after SPT (65.22%, P<0.0339). Thus, hs-CRP levels from >0.3-3 mg/dL were observed in a higher percentage of subjects before treatment (60.87%) than after SPT (34.78%).
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  Regarding two subgroups of levels of hs-CRP (<0.3 and from >0.3-3 mg/dL), it was observed that, out of nine patients with hs-CRP level <0.3 mg/dL before treatment, eight (88.89%) maintained this level, and only one (11.11%) had a hs-CRP level >0.3-3 mg/dL post-therapy. Out of 14 patients with hs-CRP levels from >0.3-3 mg/dL before therapy, seven (50%) maintained this level, and seven had hs-CRP level <0.3 mg/dL after treatment. Therefore, 26.09% of 23 PG patients showed a decrease in hs-CRP levels: between >0.3 and 3 mg/dL to levels <0.3 mg/dL after therapy. The reduction of hs-CRP levels was 0.1487±0.6290 after SPT, which was considered not statistically significant (P=0.2691).

   

  DISCUSSION

  This study included a homogeneous group of patients with severe periodontitis. The ratio of patients in the PG with hs-CRP levels >0.3 mg/dL was higher than in the CG (60.87 versus 23.08, respectively; P=0.0216). These results are consistent with previous reports [11,12], in that higher levels of hs-CRP were observed in the serum of patients with severe periodontitis.

  The levels of serum IL-6 and CRP have been reported to increase with age [14]. However, in this study, there was no difference in the ratio of patients with levels of hs-CRP <0.3 and >0.3 mg/dL, with a mean age in the PG of 34.36±6.24. Also, increased levels of CRP have been reported in women due to hormonal changes [19]. Interestingly, the ratio of patients in the PG with hs-CRP <0.3 and >0.3 mg/dL did not differ between female and male subjects (P<0.6891), although, before NSPT, the ratio of subjects with hs-CRP>0.3 mg/dL was higher for women than men.

  Race/ethnicity has been described to affect CRP levels [20]. Asian populations have a lower range of systemic levels of CRP than black populations [21]. Since the Brazilian population presents miscegenation of browns, whites, blacks and Indians, race/ethnicity may have influenced the levels of CRP in this population study. Here, subjects with severe periodontitis were at "low risk" (<1 mg/L) or "medium risk" (1 to 3 mg/L) for CVD, as shown in previous studies [20,21].

  There is a strong link between CRP levels in the blood and future development of high blood pressure [19]. This association is stronger for SBP than for DBP [22]. In this study, no difference was found between the mean values of SBP and DBP in the PG before and after therapy.

  White blood cell count also has been associated with significant prediction of future cardiovascular events and glucose intolerance in different populations [22]. In this study, the non-observation of leucocytosis indicated that patients with severe periodontitis exhibited less pronounced systemic inflammation due to periodontal disease.

  A positive relationship between the severity of periodontitis and initial systemic levels of hs-CRP has been observed [11]. Also, in this study, the clinical periodontal parameters before and after SPT suggested that patients with lower levels of CRP (<0.3 mg/dl) had less severe periodontal disease.

  NSPT led to a significant decrease of all clinical periodontal parameters (P<0.0001). It should be noted that there was a significant reduction of PI from 63.61±33.64 to 4.83±6.73 and of BOP from 44.46±29.35 to 1.63±3.35. After therapy, the NT was statistically fewer due to the extraction of periodontally condemned teeth (P=0.0001). Regarding the levels of hs-CRP, the ratio of PG subjects with hs-CRP <0.3 mg/dL was statistically higher after therapy (P<0.0339). This result indicates that NSPT led to reduced levels of hs-CRP in the PG and demonstrated levels <0.3 mg/dL in most subjects with severe periodontitis (65.22%). It should be emphasized that for 26.09% of the 23 subjects that completed treatment, changes in the risk stratification for CVD was detected.

  These patients, prior to therapy, had hs-CRP levels from >0.3 to 3 mg/dL and, after therapy, levels were <0.3 mg/dL, i.e., considered as normal levels for subjects. Although the reduction in levels of hs-CRP was 0.1487±0.6290, i.e., moderate and not statistically significant (P=0.2691), the ratio of subjects in PG with hs-CRP <0.3mg/dL did not differ statistically from that observed in subjects in CG after SPT. There are reports of significant reductions in CRP levels, especially for subjects with high levels of CRP at baseline [23]. However, it is known that among systemically healthy patients, NSPT may decrease levels of CRP that were initially below 3 mg/dL [23].

  It is known that anti-inflammatory and non-steroidal drugs (aspirin and ibuprofen), oral drugs of synergistic combinations of cardiovascular agents, and low doses of steroids can potentially decrease the serum CRP levels [19]. In this study, the use of any medication was prohibited because it could affect the immunoinflammatory response and directly interfere with clinical outcomes. Since smoking has been reported as an independent risk factor for periodontitis and elevated serum CRP levels, patients with history of smoking and obesity were excluded in order to avoid adjustments to their potential effects on CPR response to the periodontal treatment [23].

  NSPT employed with the reinstrumentation of residual periodontal pockets with BOP and calculus, reassessment, and SPT for 6 months indicate that maintaining a healthy periodontium without signs of periodontal inflammation had a positive impact on the reduction of serum CRP levels. This supports previous results showing that a greater reduction in CRP levels occurs among those with better clinical responses to PT [23]. In contrast, other studies found no significant reduction in serum CRP levels after NSPT, despite improvement in clinical periodontal parameters [21]. A systematic review and meta-analysis justified that these differences are due to the fact that the authors have not studied the same type or severity of periodontal disease [24]. Another explanation refers to the medical follow-up and the methodology proposed by each study (for example, the assay used to detect CRP).

  Furthermore, our results showed no association between periodontitis and BMI. However, subjects with BMI >27 kg/m2 were not included in this study. There is evidence that increase of BMI also increases risk for periodontitis [12,23]. However, our data showed a significant increase in HDL (P=0.0027) and no significant change in other serum lipids in the PG after therapy. The concentration of CRP has also been correlated with the levels of lipids (e.g., triglycerides and HDL) and an inverse relationship between CRP and HDL levels has been observed [19]. In this study, PG subjects with hs-CRP <0.3 mg/dL presented a mean value of HDL statistically higher than those with hs-CRP >0.3 mg/dL (P<0.0171) before treatment. Furthermore, the mean value for BMI was lower in patients with hs-CRP <0.3 mg/dL compared with those with hs-CRP >0.3 mg/dL (P<0.0411).

  However, between patients with hs-CRP <0.3 and >0.3 mg/dL the mean values of HDL and BMI were not statistically different after therapy. Therefore, these results demonstrate the significant association between periodontitis and decrease in HDL cholesterol. This association has been related to local production of inflammatory cytokines (IL-1, TNF-α) due to periodontal infection and its effect on other systemic mediators (IL-6) that can induce changes in lipid metabolism [25], such as increased LDL and triglycerides. This is due to increased hepatic lipogenesis, lipolysis of adipose tissue or reduced clearance of blood. Bacterial toxins (LPS) may also induce changes in cholesterol levels (reduced HDL and increase LDL), or to target the metabolism of glucose and produce a state of insulin resistance [22].

  Hence, our results showed that periodontitis significantly increases the levels of serum CRP, and therefore might be related with moderate risk of atherosclerosis and its consequences. Nevertheless, to better understand the association between periodontal disease and atherosclerosis, additional studies with larger samples are required in order to statistically compensate the other various covariates such as age, adiposity, smoking, and insulin resistance. A higher number of subjects certainly contains a sample with a broader variation of systemic CRP levels, that would help to clarify whether PT has a significant impact on CVD, i.e., if the control of periodontal infections leads to decreased risk of future cardiovascular events. Additionally, a longitudinal follow-up of patients with periodontal risk would evaluate the duration of the therapeutic effects of the SPT on systemic biomarkers.

   

  CONCLUSION

  This study showed that severe periodontitis is associated with increased levels of hs-CRP in serum, and NSPT is able to reduce these levels to values close to that of healthy subjects, and therefore reduce the category of inflammatory risk for CVD. Moreover, a significant increase in HDL cholesterol also was shown after the periodontal treatment. The results emphasize the importance of NSPT and the maintenance of periodontal health to avoid high levels of hs-CRP, which are also increased in other systemic inflammatory diseases such as arthritis, diabetes mellitus, and obesity.
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    ABSTRACT

    INTRODUCTION: Endovascular aneurysm repair requires the precise deployment of the graft. In order to achieve accurate positioning, the anatomical and morphological characteristics of the aorta and its branches is mandatory. Software that perform three dimensional reformatting of multislice tomographic images, allow for the study of the whole aorto-iliac axis and the perpendicular visualization of the origin of the renal arteries. The correct length of the proximal neck can be evaluated and adequate graft fixation and sealing may be foreseen. A technique is presented, using an software, for the orthogonal correction of the position of the renal arteries in relation to the proximal neck, which may guide the radioscopic orientation intraoperatively.

    METHODS: Within a multiplanar tomographic image reconstruction, virtual triangulation allows for the three dimensional orthogonal correction of the renal arteries' ostia position. The predetermined best angulations for visualization are annotated and used for the positioning of the surgical C-arm.

    RESULTS/DISCUSSION: Some authors discuss that the anatomic position of the renal vessels seen on the tomographic scan can change during the surgical procedure. It is known that the renal arterys' angular positioning does not alter, even after insertion of stiff guidewires, introducers, and the endograft itself. Therefore, it is possible, using concepts of spacial geometry and orthogonal correction, to predict the ideal bidimensional intraoperative positioning of the radioscopy device in order to reproduce the optimized renal artery ostial projection, ensuring the best accuracy during endograft deployment.

    CONCLUSION: As closer to the tomographic reproduction was the radioscopic correction, more careful is the visualization of the ostium of the renal artery, better is the exploitation of the lap for fixing and sealing and the endoprosthesis deployment is more accurate.

    Descriptors: Endovascular Procedures. Aortic Aneurysm, Abdominal. Multidetector Computed Tomography. Renal Artery. User-Computer Interface. Pilot Projects.

  

   

   

  INTRODUCTION

  It is known that for the preoperative preparation of endovascular infrarenal abdominal aortic aneurysms (AAA) accurate measurement of morphological and anatomical characteristics of the aneurysm is required, such as diameters, lengths and angles, essential strategy for their exclusion, the final result endovascular procedure [1].

  With the enhancement of information technology, the study of helical biplane CT scans associated with complementary marked catheter aortography was replaced by the use of computed tomography (CT) multichannel (multislice), with cuts in smaller thicknesses and with greater detail that, when associated with three dimensions (3D) reconstruction software, allow the scanned virtual reproduction of the patient and his anatomy [2].

  CT and angiography (angioTC) have an essential role in preinterventional planning and control of the procedure and is considered the test of choice in assessing the candidate patient to envodascular treatment and for his monitoring in search of complications [3].

  These reconstructions allow rapid assessment of the extent of the aneurysm, visceral involvement, presence of angulation, tortuosity and access difficult. An accurate analysis of the axial, coronal and sagittal sections enables the planning of the type of stent to be used. This is achieved with the use of reconstruction methods available in software such as multiplanar reconstruction (MPR and MPR - Curved), maximum intensity projection (MIP) and 3D image reconstruction volume.

  At this stage, performed in the preoperative period, we obtain the necessary information for surgical planning. Thus, it is possible the acquisition of final images that offer not only better accuracy of measurements and morphological features of the aneurysm as well as the study of their anatomical relationship with the other arteries of the aortoiliac axis [1].

  An important aspect of planning is determining the best intraoperative placement of fluoroscopy, with a perfectly perpendicular view to the origin of the lowest renal artery visualization. A suboptimal positioning can cause overlapping of vascular structures, preventing the use of the entire length of the colon to the fixation of the stent graft and proximal sealing [4].

  The initial results of a pilot project are set herein, performed by examining the feasibility of manipulation of CT images in software, the visualization and determination of radioscopic angulation of the aneurysm neck, through the use of a new technique. It is believed that this technique is quite simple, of immediate practical significance and can be easily incorporated into routine planning of endovascular treatment with stents. So far, we have collected a series of cases of about 14 studies with encouraging results. For purposes of illustration of the technique used, the steps developed in one case in our series are following described.

   

  METHODS

  Multichannel CT scans of patients undergoing endovascular repair of infrarenal AAA at the Center for Highly Complex Endovascular Surgery, State University of Campinas, from August to December 2013 were assessed.

  We used three-dimensional multiplanar reconstruction through DICOM - Digital Imaging and Communications in Medicine image manipulation software (OsiriX MD), in analysis of aneurysms in serial CT images with fine cuts of 1 to 3mm, through intravenous iodinated contrast in the arterial phase.

  We chose the lowest renal artery as a reference for the treatment of images because the proximal colon constituted its thread until the start of the AAA [5]. The aim was to achieve a perfectly perpendicular image to its source, or that is, its ostial projection, to correct anteroposterior angulation inherent to its morphology and any rotational effects caused by tortuosity of AAA. For this, a linear axis of the aorta (at the level of the emergence of the lowest renal artery) cut was achieved in axial image, provided by the right-angle correction of the sagittal and coronal MPR projections (Figure 1).

  
    

    [image: Fig. 1 - Multiplanar reconstruction]

  

  Upon analysis of the axial image, we then proceeded to construct a circumscribed equilateral triangle. Was traced a centerline axis of the aorta and parallel to the tangent of the arterial wall in the renal ostium where a first mark made in the anterior wall of the aorta was performed (Figs. 2A and 2B). This vertex is assumed to be the apex of the pyramid at the beginning of the construction of the triangle. Therefore, we reproduced two additional marks guided by the height of the triangle  placed subsequently in order to form an equilateral triangle (Figure 2C). To calculate the markup, we used the concepts of geometric construction, where the height (h) of an equilateral triangle in a circle corresponds to ¾ diameter, or 1 ½ time the radius of the circle [6] (r) (Figure 2D).
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  Starting with the geometric concept that three points are always coplanar, we proceeded to the three-dimensional reconstruction of CT. By means of rotational manipulation of the image if the three aligned points along a single axis, equidistant (Figure 3). The projection angles of the image display were provided automatically by the software (highlighted).
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  The images and angles achieved during the 3D reconstruction software were reproduced during surgery - with correction of angular positioning of the fluoroscopy unit – and were considered equivalent (Figures 4A , B and C).

  
    

    [image: Fig. 4 - A - Tomographic image by 3D reconstruction]

  

  We can also mention that for prostheses that have above two radiopaque markers at the same level at the proximal portion, it could be observed after the release of the stent, a placement in a straight position to these markings [ 4 ] which reinforces the idea of perpendicular view of the cervix (Figure 4D).

   

  DISCUSSION

  Early in the last decade, the study of helical CT combined with complementary biplanar aortography with marked catheters was recommended to all candidates for endovascular repair of AAA, by presenting themselves as complementary examinations values: while the first provided very accurate information about the diameters, the last allowed an accurate assessment of the length [7].

  Due to the high technological development of the CT - since the introduction of helical acquisition to multichannel detectors equipment with efficient systems of transmission, processing and storage of data - it was possible to reduce the time of image acquisition and the development of more sensitive and accurate algorithms, with better performance and spatial resolution [2] reconstruction.

  Currently, through angioTC the morphometry is performed, based on the assessment of the configuration, lengths and diameters of the aorta and iliac arteries and related to the lesion of interest as to the technique of performing the endovascular procedure. It allows even assess relevant anatomical variations when choosing the stent and the related surgical technique [2].

  However, the intraoperative assessment of the release of the stent is usually guided by angiography, which provides two dimensional image. Therefore, it is known that the proximal neck of AAA and/or too angulated iliac arteries may hinder accurate visualization of the ostium of the renal artery.

  The ideal positioning of the fluoroscopy unit during the surgical procedure may be different than expected during the preoperative study, in that the aneurysm possibly shorten or lengthen higher than expected [4]. Thus, some authors argue that the anatomy of the vessel can change due to the insertion of rigid guidewires, introducers and the delivery system itself. They believe that the image of the preoperative CT may be different from intraoperative angiography [6].

  Van Keulen et. al. [4] discuss about the necessity of determining the intraoperative disposition of surgical arch arguing that a suboptimal positioning would lead the surgeon to underestimate the total length of the aneurysm neck and not using in its entirety for release and fixation of the endoprosthesis. This interpretation could be caused by an apparent overlap of vascular structures in the conventional biplane angiographic image. They recommend that the ideal angulation and positioning are determined taking into account the anteroposterior angulation of the neck and the clockwise orientation of the renal arteries. They also report that although the angulation of the neck of the aneurysm can be changed, the angular position of the renal arteries is not changed even under the influence of the inserted guide wire or the stent itself [4,8].

  Our aim was to simplify this calculation, with simultaneous attainment of oblique and craniocaudais angles using concepts of three-dimensional geometry and spatial triangulation with the aid of software. That said, although the results are result from a pilot project underway, these proved to be very encouraging.

  Therefore, we believe that it is possible, by means of concepts of geometric correction and through manipulation of DICOM images in software, to trace the same angle of ostial projection of the renal artery on intraoperative two-dimensional image (angiography).

  When playing a tomographic cross section at right angles (or that is, perpendicular to the axis of the aorta), with rotation and orthogonal exposure of the renal artery, it is possible to predict the need for intraoperative correction of the fluoroscopy projection in obtaining two-dimensional angiographic image.

  Utilizing the application of concepts of spatial geometry to achieve the best angle of ostial exposure of the renal artery systematically, it may reduce the variations between study observers and allows the reproducibility of the technique, reducing errors of interpersonal interpretation.

  The closer this radioscopic correction of the tomographic reproduction, the more careful the visualization of the ostium of the renal artery, and the better the exploitation of the neck for fastening and sealing and the more accurate the endoprosthesis deployment.
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    ABSTRACT

    INTRODUCTION: Cardiac arrest during heart surgery is a common procedure and allows the surgeon to perform surgical procedures in an environment free of blood and movement. Using a model of isolated rat heart, the authors compare a new cardioplegic solution containing histidine-tryptophan-glutamate (group 2) with the histidine-tryptophan-alphacetoglutarate (group 1) routinely used by some cardiac surgeons.

    OBJECTIVE: To assess caspase, IL-8 and KI-67 in isolated rat hearts using immunohistochemistry.

    METHODS: 20 Wistar male rats were anesthetized and heparinized. The chest was opened, cardioctomy was performed and 40 ml/kg of the appropriate cardioplegic solution was infused. The hearts were kept for 2 hours at 4ºC in the same solution, and thereafter, placed in the Langendorff apparatus for 30 minutes with Ringer-Locke solution. Immunohistochemistry analysis of caspase, IL-8, and KI-67 were performed.

    RESULTS: The concentration of caspase was lower in group 2 and Ki-67 was higher in group 2, both P<0.05. There was no statistical difference between the values of IL-8 between the groups.

    CONCLUSION: Histidine-tryptophan-glutamate solution was better than histidine-tryptophan-alphacetoglutarate solution because it reduced caspase (apoptosis), increased KI-67 (cell proliferation), and showed no difference in IL-8 levels compared to group 1. This suggests that the histidine-tryptophan-glutamate solution was more efficient than the histidine-tryptophan-alphacetoglutarate for the preservation of hearts of rat cardiomyocytes.

    Descriptors: Heart Arrest, Induced. Myocardial Ischemia. Heart.

  

   

   

  INTRODUCTION

  Induction of temporary arrest of the heart during cardiac surgery is a relatively common procedure that allows the surgeon to perform procedures in an environment free of blood and movement [1-3]. One of the cardioplegic agents is histidine-tryptophan-ketoglutarate (HTK) solution.

  The HTK was tested by Bretschneider et al. [ 4] in Germany, 1975. Its mechanism of action comes from the absence of calcium, which prevents its influx into the cell by type "L" calcium channel in the plateau phase of the potential action, inhibiting the release of calcium from the sarcoplasmic reticulum over the myocyte, resulting in inactivation of myofilaments [5,6].

  This mechanism is complemented by cellular protection given by the constituents of this solution, whose main functions include: 1 - histidine: temperature-dependent buffer system, inhibitor of matrix metalloproteinases and cell impermeant [7] 2 – tryptophan: acts in maintaining the integrity of cell membrane [8], and 3 - ketoglutarate: improves maximum developed pressure and prevents increased creatine kinase MB fraction [8].

  According Pisarenko et al. [9], the substitution of alpha-Ketoglutaric acid by glutamate bring some advantages to myocyte: the decrease in lactate and raising the pH in the mitochondrial matrix, even in ischaemia, avoiding intracellular acidosis and edema, and contributing to the maintenance of intracellular adenosine triphosphate (ATP), protecting the myocyte of ischemia - reperfusion lesion.

  In turn, the reduction of reperfusion injury cause decrease of caspase [10-12] and IL- 8, due to the reduction in cellular apoptosis and necrosis, respectively [13,14]. Nevertheless, the reduction of reperfusion injury may not be acting alone on behalf myocyte. Proliferative proteins such as KI- 67, could be re-coded, thus contributing to the reduction of the cell death and formation of new myocardial fibers [15,16].
    This study assess HTG solution as a cardioplegic agent in isolated rat heart, considering immunohistochemical analysis of caspase markers, IL-8 and KI-67.

   

  METHODS

  After approval by the Ethics Committee on Animal Experimentation of the Faculty of Medicine of São José do Rio Preto (autorization number 015/2012), 20 male Wistar rats (10 in each group) were used, weighing 280±29 grams.

  All animals received care according to the recommendations of the Committee on Care and Use of Laboratory Animals - Institute of Laboratory Animal Resources (ILAR) - National Research Council, United States [17].

  Experimental Protocol

  The animals were anesthetized with an injection of 65 mg/kg intraperitoneal sodium pentobarbital and received IP  systemic heparin (500 IU/kg). After opening the chest, cardiectomy was performed. Hearts received Ringer's lactate solution to "wash" the coronary tree and then cardioplegic solution according to the corresponding group.

  The hearts in this phase of the experiment were divided into 2 groups. In group 1, was used HTK solution at 4ºC and in Group 2, solution of histidine-tryptophan-glutamate (HTG) at 4ºC. Table 1 shows the composition of each solution. In all cases, the infusion of cardioplegia was performed as a single dose 40 ml/kg at the aortic root, followed by immersion of the organ in the same solution for 2 hours at 4ºC.
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  After this time, the hearts were placed in a Langendorff system and perfused with oxygenated Locke Ringer buffer under normothermy and constant pressure of 100 cm H2O for gravitational method for 30 minutes. The drainage of the right ventricle was performed by opening the pulmonary artery, and the right atrium was maintained intact in order to preserve the sinus node [18].

  Three threads of epicardial pacemaker were inserted at equidistant points of the ventricles for electrocardiographic documentation of cardiac events. The time of onset of ventricular fibrillation and the first heartbeat counted from the start of infusion of Ringer Locke solution was noted.

  After 30 minutes of infusion of Ringer Locke, the experiment was discontinued. The hearts were removed from the Langendorff system and fragments of the cardiac apex, which were stored in sterile Falcon type tubes containing 10% formalin for subsequent histological and immunohistochemical preparation.

  Histological and immunohistochemical technique preparation

  Initially, the material was embedded in paraffin, a procedure that provides resistance allow for cutting thickness of 3m and placed on silanized slides. The silanization of the blades consisted in preparing these with an adhesive that fixes the fragment to the blades, preventing their detachment during the immunohistochemical procedure. For this, they were immersed in acetone P.a. (2 minutes), 4% silane solution diluted with acetone (2 minutes) and again in acetone P.a. (4 to 5 dips). The drying of the slides was performed in an oven at 60ºC.

  The block was attached to the microtome, the slice thickness was set to 3 µm and the cuts placed on silanized identified and left in an oven at 60ºC for 24 hours. The blade went through the process of deparaffinization in xylene, followed by hydration in absolute alcohol I, II and III, finishing with six dives in tap water, incubated with 3% hydrogen peroxide for 30 minutes to block endogenous peroxidase.

  Antigen retrieval was performed in the steamer with specific buffer for each antibody for 30 minutes (Table 2). Then the slides were covered up with a solution containing fetal bovine serum (BSA) and incubated with the primary antibody.
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  After this step, the slides were washed in PBS solution and incubated for 15 minutes with Starr Trek Universal HRP Detection kit (Biocare Medical®), which consisted in secondary antibody biotinylated for 1 hour and streptavidin-peroxidase complex for 30 minutes, followed by washing with PBS for 15 minutes. The revelation was performed with substrate chromogen (DAB Betazoidchromogen) of the Starr Trek Universal HRP Detection kit (Biocare Medical®) for 2 to 5 minutes, and counterstained with Harrys hematoxylin for 40 seconds. The tissues were dehydrated in alcohol in ascending degree and bathed in xylene before mounting the slides on ERV-MOUNT amid (Erviegas®).

  Negative control reactions were obtained by omitting the primary antibody. Tonsil tissue was used for Ki-67 reactions and Caspase 3 and as positive control breast tissue for IL-8 reaction.

  Quantification of immunohistochemical staining

  Slides were photographed and quantified by enzyme AxioVision software on X40 magnification microscope Zeiss Axioskop 2. For each sample, three regions of cardiac tissue and 20 points of myocardial cell were marked in each region were selected. Thus, 60 different points on each sample were assessed by obtaining the average relative intensity of immunoreactivity. The values were obtained in arbitrary units (AU). The average optical density (AOD) was obtained with the aid of the following formula:

  AOD = 255 – AU

  This formula showed the intensity of immunostaining specifically in immunoreactive areas.

  Statistical Analysis

  The data were subjected to the Kolmogorov-Smirnov test and subsequently the parametric analysis by unpaired Student's t test or non-parametric by Mann-Whitney test when appropriate, and Fisher's exact test for categorical data. Results were expressed only in mean ± standard deviation due to the fact all variables behave as continuous quantitative with Gaussian distribution. P values were presented, and those who were less than 0.05 were considered significant. The GraphPad Instat and Prism 6.0 softwares of statistical analysis, both for Windows® were used.

   

  RESULTS

  The average weight of the animals was 277.4 ± 24.6 g (group 1) and 288 ± 34.5 g (group 2 ), respectively, with no significant difference between groups (P=0.4396). Regarding the average volume of Ringer Locke collected from coronary sinus after 30 minutes (363.1 ± 177.3 ml and 277.4 ± 33.7 ml, respectively), there was no significant difference between groups (P=0.1923).

  Findings during perfusion with cardioplegic solution and Ringer Locke

  All hearts showed adequate perfusion of cardioplegia and Ringer Locke, evidenced by clear staining in the ventricular wall. The average heart rate after 5 minutes of perfusion (233±36 and 188±53.4 beats per minute, respectively), showed a significant difference (P=0.0086). The time of onset of ventricular fibrillation (49 ± 28.2 and 45 ± 17 seconds, respectively) and time to first heartbeat (153 ± 78 and 117 ± 96.8 seconds respectively) showed no significant difference (P =0.5869 and P=0.187, respectively).

  Immunohistochemical findings

  After 2 hours of ischemia and 30 minutes of reperfusion, caspase activity was significantly lower in group 2 (P<0.0001), the activity of KI-67 was higher in group 2 (P<0.0001) and IL-8 was not different between groups (Figure 1).
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  DISCUSSION

  Myocardial ischemia causes various cardiac effects, such as decreases force of contraction; increases diastolic pressure, indicating contraction of myofibrils in isovolumic conditions, causes a decline in phosphocreatine and ATP; decreases contraction, and glutamate and aspartate; increases lactate, pyruvate, alanine and succinate [9]. According Pisarenko et al. [9] the addition of glutamate in the perfusate keeps the intracellular ATP and decreases both lactate and pyruvate as that contribute to acidosis. These effects contribute to improve cardiac function recovery after ischemia. Our results show similar behavior in the two solutions studied concerning the time and duration of ventricular fibrillation first beat, however, it was better for group 2 concerning heart rate, which was lower, which can be correlated with lower acidosis, probably myocyte.

  Another process that is intrinsically related to ischemia-reperfusion injury is apoptosis [10,11], characterized by morphological changes such as chromatin condensation, fragmentation of nuclei and formation of "apoptotic bodies". These changes are made by a family of proteases called caspases [12]. The degree of caspase activation is directly related to the degree of apoptosis, which plays a critical factor in the recovery of cardiac function [13].

  Our results demonstrate less caspase activity in group 2, suggesting a potential protective for myocardial function.

  In contrast to apoptosis, necrosis is an irreversible process of cell death due to the breakdown in cellular homeostasis. There is disruption of the cell membrane, with leakage from the cytosol to the extracellular medium, leukocyte margination and activation of the inflammatory cascade [13,14]. Anselmi et al. [14] have described IL-8 peak at 35 minutes of reperfusion and IL-6 in 75 minutes. Lee et al. [13] stated that the HTK solution inhibits increase of interleukin. Thus, as in this study there was no significant difference in IL-8 between groups 1 and 2, and we can infer that the anti-inflammatory protection provided by HTG solution was not different from that given by the HTK solution.

  Mammalian hearts have low proliferative capacity after birth. One of the markers used to assess cell proliferation is the Ki-67 [15]. With this marker, Walsh et al. [16] demonstrated that 12% to 23% of fetal rat cardiomyocytes exhibit proliferative activity, from 1% to 8% up to the 7th day and virtually undetectable from the 14th day. In our study, there was a significant increase of the KI-67 in group 2, demonstrating early proliferative activity of HTG solution guaranteed with 2 hours of ischemia.

  Associated with this, Walsh et al. [16] also draw the attention to the KI-67 activity also be inversely related to apoptosis, which is also confirmed in our study, in which caspase is lower in group 2 than in 1. However, the increased activity of this marker is worrisome because it has been associated with myxomas [19,20] and cardiac sarcomas [21].

  Although the results obtained here are consistent with the literature, they are not definitive regarding the replacement of alpha-Ketoglutaric acid by glutamate. Quantitative analysis with ATP and other nuclear markers for cell proliferation should be used to target a more comprehensive and safe conclusion. Another relevant aspect is the concentration of glutamate. Would have the same protective effect on the heart if we change its concentration? Further studies are needed to answer these questions.

   

  CONCLUSION

  Immunohistochemical analysis of replacement of alpha-Ketoglutaric by glutamate in cardioplegia with histidine and tryptophan showed that heart muscle cells showed no greater incidence of necrosis, since when measuring IL-8 they presented a lower incidence of apoptosis, confirmed by the lower values of in group 1 and caspase best proliferative activity, with higher values of Ki-67 compared to group 1. This suggests that HTG solution was more efficient than the HTK in preserving cardiomyocytes of rat hearts.
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    ABSTRACT

    INTRODUCTION: Congenital heart diseases are the world's most common major birth defect, affecting one in every 120 children. Ninety percent of these children are born in areas where appropriate medical care is inadequate or unavailable.

    OBJECTIVE: To share knowledge and experience between an international center of excellence in pediatric cardiac surgery and a related program in Brazil.

    METHODS: The strategy used by the program was based on long-term technological and educational support models used in that center, contributing to the creation and implementation of new programs. The Telemedicine platform was used for real-time monthly broadcast of themes. A chat software was used for interaction between participating members and the group from the center of excellence.

    RESULTS: Professionals specialized in care provided to the mentioned population had the opportunity to share to the knowledge conveyed.

    CONCLUSION: It was possible to observe that the technological resources that implement the globalization of human knowledge were effective in the dissemination and improvement of the team regarding the care provided to children with congenital heart diseases.

    Descriptors: Heart Defects, Congenital. Cardiovascular Surgical Procedures. Telemedicine.

  

   

  
    RESUMO

    INTRODUÇÃO: Doenças cardíacas congênitas são consideradas o maior defeito ao nascimento, afetando uma em cada 120 crianças. Noventa por cento destes recém-nascidos encontram-se em áreas onde os cuidados médicos são inadequados ou indisponíveis.

    OBJETIVO: Compartilhar o conhecimento e a experiência entre um centro de excelência internacional em cirurgia cardíaca pediátrica e um programa correlato no Brasil.

    MÉTODOS: Estratégia utilizada pelo programa foi baseada em modelos de suporte tecnológico e educacional a longo termo advinda daquele centro, contribuindo para criação e efetivação de novos programas. Foi utilizada plataforma de Telemedicina para transmissão mensal em tempo real dos temas. Um programa de chat foi utilizado para a interação entre os membros participantes e o grupo do centro de excelência.

    RESULTADOS: Os profissionais especializados no cuidado dessa população tiveram a oportunidade de participar do conhecimento transmitido.

    CONCLUSÃO: Pode-se observar que os recursos tecnológicos que implementam a globalização do conhecimento humano foram efetivos na disseminação e aprimoramento da equipe no que diz respeito ao cuidado às crianças com cardiopatias congênitas.

    Descritores: Cardiopatias Congênitas. Procedimentos Cirúrgicos Cardiovasculares. Telemedicina.

  

   

   

  INTRODUCTION

  The establishment of surgical programs for children with congenital heart disease in developing countries is a major step to improve surgical outcomes, since most of them are deprived of appropriated medical care [1]. Although congenital heart surgery in developing countries offers access to children who would otherwise die, surgery when required is particularly challenging and associated with high mortality [2].

  In 2007, clinical leaders providing surgical cardiac care to children around the world congregated at the Global Forum on Humanitarian Medicine in Cardiology and Cardiac Surgery in Geneva. The existence of potential contributing factors to mortality that may be specific to children receiving cardiac surgery in developing countries was discussed. and it became evident that there are few benchmarks to identify specific risk factors and assess the performance of these surgical programs.

  In an effort to address these gaps, the International Quality Improvement Collaborative Program (IQIC) was launched.

  In 2008, Children's HeartLink (CHL), a nongovernmental and nonprofit organization; the Boston Children's Hospital in Boston, USA; the Humanitarian Association Coeurs pour Tous in Geneva, Switzerland; the Dr. K. M. Cherian Heart Foundation in Chennai, India; and the International Children's Heart Foundation in Memphis, USA, established the foundations of the International Quality Improvement Collaborative for Congenital Heart Surgery in Developing World Countries (IQIC), with the hope of fostering collaboration between programs of developed and developing countries (twinning programs) [1].

  The IQIC is managed by Boston Children's Hospital of Harvard Medical School. The program's vision is to facilitate the collaboration of health teams from around the world working to create a culture of patient safety and quality improvement of the infrastructure for children receiving congenital heart surgery in developing world programs. The mission of the IQIC is to reduce mortality and major complications for children undergoing congenital heart surgery in developing world programs. To achieve the goals, the collaborative program aims to create strategies for quality improvement in order to reduce mortality and major complications for these programs in developing countries [1,2].

  IQIC was divided in two phases:

  • Phase 1 included data collection and analysis. After the first year, participating sites continue assessing the data and start Phase 2 to implement quality improvement strategies targeted at drivers of mortality;

  • Phase 2 includes participating in monthly educational modules and webcasts broadcast from Boston Children's Hospital in a telemedicine platform. The webcasts are focused on improving team-based practice through nurse "empowerment", training, infection prevention and implementing safe operative practices [1,2]. 

  Phase 1: IQIC Database (Benchmarking Data)

  Data collection and analysis

  Data collection began in 2008 and the first participant sites were: the Cardiovascular Surgery Unit of Guatemala (Guatemala), the Armed Forces Institute of Cardiology (Pakistan), the Frontier Lifeline Hospital (India), the National Children's Cardiac Surgical Center (Belarus), and the Shanghai Children's Medical Center (China).

  Teams of doctors and nurses from each location supervised data collection and the management of the project. They submit diagnoses, procedures and clinical information to a centralized repository using Web tools. Assessment of surgical outcomes and risk-adjusted mortality rates are used as benchmarking for comparison between the participating sites. Detailed information about the data collection process on the web portal and completion of the forms are found in the Database Reference Guide.

  The Boston Children's Hospital maintains the project database. Data are sent to generate semi-annual confidential reports for each site. Benchmarking data can be used to assess the performance of programs and the improvement of quality in the driver of each participating institution (Chart 1).
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  Risk adjustment in congenital heart surgery (RACHS-1)

  Risk-adjusted mortality rates are obtained using the Risk Adjustment in Congenital Heart Surgery (RACHS-1) method. Each surgical procedure is classified into one of six predefined risk categories based on the RACHS-1 method. Risk 1 category represents low mortality risk whereas risk 6 category represents high risk. Additional clinical factors integrated into RACHS-1 include age, prematurity and major non-cardiac structural abnormalities. The RACHS-1 method has been validated and applied in databases in the United States and Europe [3].

  Phase 2: Implementation of strategies for quality improvement: modules for learning – Web seminars

  The goal of this implementation is to assess the sustainability of a collaborative model for quality improvement. It aims to identify mortality drivers and create strategies focused on quality improvement for obtaining satisfactory outcomes.

  Since January 2010, the Boston Children's Hospital has conducted monthly Webinars to facilitate dialogue and disseminate learning for quality knowledge.

  The modules are based on three mortality drivers: team-based practice; reduction of infection at the surgical site; and perioperative safe practice (Chart 2).
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  Each module includes a series of three educational sessions developed from elementary to advanced levels.

  The main goal of the seminars is to provide a collaborative learning experience that is flexible enough to be adapted according to the needs of each site.

  The Boston Children's Hospital develops modules and provides assistance to sites for the implementation of interventions on quality improvement. The modules include: an overview of the problem; learning objectives; implementation and problem solving based on case studies; and tools for assessment (Chart 2).

  Core Curriculum Outline

  Module 1: Team-based practice: effective communication and team work

  
    • Elementary: Clear communication and efficient team work;

    • Intermediate: Care in the postoperative after pediatric cardiac surgery: important considerations in nursing;

    • Advanced: Resources management during crises at the intensive care unit.

  

  Module 2: Reducing surgical site infections and bacterial sepsis

  
    • Elementary: Prevention of healthcare – Associated infections: creating a hand hygiene culture; 

    • Intermediate: Prevention of bacterial sepsis – bloodstream infections;

    • Advanced: Prevention of bacterial sepsis – Surgical site infections.

  

  Module 3: Safe perioperative practice

  
    • Elementary: Implementation of a checklist for surgical safety in congenital heart surgery (Session I);

    • Intermediate: Implementation of a checklist for surgical safety in congenital heart surgery (Session II) [4].

  

  Advanced Modules:

  Modules with advanced content that expanded on the mortality drivers were also created. The themes are as follows:

  
    • Heart embryology;

    • Arrhythmias;

    • Congenital heart defects;

    • Pain and nutrition management;

    • Respiratory management in the postoperative period and prevention of pneumonia;

    • Fetal circulation;

    • Hypoplastic left heart syndrome, anatomy and physiology.

  

  Partnership and participation of the Cardiology and Pediatric Cardiovascular Surgery Service of São José do Rio Preto (SECCAP) and the Base Hospital of the Medical School of São José do Rio Preto (FAMERP) in the IQIC program started in 2009, at the suggestion and request of the American organization CHL. Its primary objective was a suitable control of data to enable effective actions to improve the care provided to children with heart diseases in Brazil [5].

  At that time, our service began the collection of data and improvement of this methodology and after June 2010 all Brazilian data from the service were included in the world database, alongside numerous centers in developing countries.

  This integration has advanced considerably, not only due to the data sent to date, but also due to the webinars, which are broadcast monthly throughout the year via a telemedicine platform.

  Prior to the scheduled broadcast, each lesson is submitted for translation (Brazilian Portuguese) and contextualization. On the scheduled day and time, the local team meets and the translated and contextualized lessons are attended at the same time the lessons are being broadcast by the IQIC team directly from Boston. Synchronous interaction is accomplished through the use of chat rooms for questions and answers between the local team and the IQIC team.

  Thus, this joint participation between the two programs with the goal of putting into practice the quality improvement of care provided to children with congenital heart diseases has only been possible through technological resources implementing globalization on this knowledge.
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    ABSTRACT

    OBJECTIVE: To review studies performed in animal models that evaluated therapeutic interventions to inflammatory response and microcirculatory changes after cardiopulmonary bypass.

    METHODS: It was used the search strategy ("Cardiopulmonary Bypass" [MeSH]) and ("Microcirculation" [MeSH] or "Inflammation" [MeSH] or "Inflammation Mediators" [MeSH]). Repeated results, human studies, non-English language articles, reviews and studies without control were excluded.

    RESULTS: Blood filters, system miniaturization, specific primers regional perfusion, adequate flow and temperature and pharmacological therapies with anticoagulants, vasoactive drugs and anti-inflammatories reduced changes in microcirculation and inflammatory response.

    CONCLUSION: Demonstrated efficacy in animal models establishes a perspective for evaluating these interventions in clinical practice.

    Descriptors: Extracorporeal Circulation. Inflammation. Models, Animal. Microcirculation.

  

   

   

  INTRODUCTION

  The history of cardiovascular surgery began concretely only in the 1940s, with some procedures that could be performed without cardiopulmonary bypass (CPB). Complex cardiac conditions, however, could not be corrected with a beating heart or even stopped during the short time provided by hypothermia. Thus, many surgeons began attempts to put into operation a machine that was able to replace the heart and lungs of the patient during surgery, allowing more prolonged handling of the arrested heart [1].

  After a series of unsuccessful attempts of many scholars, Gibbon successfully performed in 1953, the first cardiac surgery under CPB [2]. Since then, the CPB has become perhaps the most important component of modern cardiac surgery. In these nearly 60 years, the technique has undergone several improvements, coming to current models, which, in essence, does not much differ from the initially proposed by Gibbon. The CPB devices currently consist in a circuit with a pump, which may be centrifugal or roller, an oxygenator, usually membrane, cannulas, tubes and a cardioplegia circuit.

  Despite the significant changes and improvements in CPB systems, complications related to tissue damage affecting postoperative morbidity and mortality still persist [3]. The CPB exposes the body to a series of non-physiological conditions, leading to complex changes in normal physiology of the circulatory system. The contact of blood with the artificial surface of the circuit, the phenomenon of ischemia-reperfusion, tissue hypoperfusion and hemolysis may initiate and exacerbate the inflammatory response. CPB induces both humoral and the cellular constituent of the immune system, leading to changes that, at first, are manifested by an exaggerated inflammatory response, but which then lead to a temporary immunodeficiency presentation.

  The development of strategies to control the damage caused by CPB in the body is therefore essential in order to reduce these complications and has been the focus of several experimental research and clinical studies. The therapeutic possibilities targeting to reduce the inflammatory process are based on two main pillars: non-pharmacological interventions in the CPB system and administration of drugs in the peri- or intraoperative period.

  Although clinical trials may indicate possible routes and general aspects of aggression caused by CPB in the body, new therapies may not be initially assessed by means of this type of study, since they need to be tested on animals to ensure their safety and only then be investigated in clinical studies. Thus, animal models are essential for developing strategies against the inflammatory response to CPB. Furthermore, the use of animal models allows analysis in which the only variable of the study is the studied intervention, since the animals used can be genetically identical, thus reducing possible biases.

  The aim of this literature review is therefore to understand how animal models have been used to study the inflammatory response and changes in microcirculation after CPB and possible control strategies, presenting results and prospects for improving CPB systems in its clinical use.

   

  METHODS

  Search Strategy

  For this review, search in the  PubMed databases (MEDLINE, scientific journals and online books) was performed, being used terms from the "Medical Subject Headings" (MeSH), comprising terms controlled by the "National Library of Medicine" of the United States and that is used for indexing articles in PubMed.

  Initially, the term ("Cardiopulmonary Bypass" [MeSH]) was used, and from this search the results published in the last ten years, until May 2012 were selected, yielding 7,099 articles. Subsequently, in addition to the aforementioned term, the search was restricted to results that also contained the terms ("Microcirculation"[MeSH]) or ("Inflammation"[ MeSH]) or ("Inflammation Mediators"[MeSH]), being found respectively 69, 455 and 304 results totaling 828. Of these, repeated results were excluded, leading to a total of 717 articles.

  Excluding items that were not in English or did not represent experimental studies in animals, 110 results were obtained. These articles received a more detailed analysis, being excluded literature reviews and studies that did not have control group. Thus, in the end, 72 articles were selected for this review (Figure 1).
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  Studied data

  The specific objectives of each study were raised and, after analysis, we determined the main thematic groups that would embrace such goals. In each study the main intervention (independent variable) and the main consequences of them (dependent variables) were highlighted. Thus, it was possible to compare, within each thematic group, the interventions and the results of the selected studies.

  It was also determined the number of times that each dependent variable appeared, and for the analysis were selected those that was found in at least three studies. Thus, both for presentation of results and for the sake of argument, only the parameters showing certain frequency have been included.

   

  RESULTS

  The studies assessed in this review attempted to assess three main topics: 1) the effects of CPB on the inflammatory response and microcirculation, 2) non-pharmacological interventions in the CPB system and 3) the administration of drugs in the peri- or intraoperative period.

  Effects of CPB on inflammatory response and the microcirculation

  Nine studies seek to better understand the consequences of the CPB in microcirculation and inflammatory response, and all showed induction of inflammatory response and microcirculatory changes by CPB. The amount of activated leukocytes adhered to tissues and water in the extracellular space proved to be increased in the groups where CPB was performed, showing, respectively, activation of the inflammatory cascade and increased vascular permeability [4-6]. Moreover, it was found a significant reduction in blood flow and arteriolar endothelium-dependent relaxation [4,5,7-9]. Furthermore, we found increased NF-κB expression and caspase-3 activity [10,11]. With respect to cytokines, both those typically inflammatory, such as TNF-α, IL-6, IL-8 and IL-1β, as anti- inflammatory, such as IL-10, presented increased [4,7,11,12].

  Non-pharmacological interventions in the CPB system

  Filtration

  The use of four different types of filters in the CPB circuit was proposed in five of the studies assessed, with the aim of reducing the deleterious effects of CPB. Darling et al. [13] used  zero balance ultrafiltration (Z-BUF), a technique that aims to fix the water balance generated by CPB through infusion of saline solution simultaneously to filtration, demonstrating increased arterial partial pressure of oxygen (PaO2), decreased tissue edema and reduced histologic injury. Alaoja et al. [14] studied the filtration of leukocytes, demonstrating reduction in activated leukocytes adhered to tissues.

  The leukocyte depletion was also studied by Tao et al. [15], which showed good results on the inflammatory response and microcirculation, such as decreased neutrophils, IL-8, plasma elastase and myeloperoxidase, in addition to lower pulmonary vascular resistance. The third filter, studied by Ohki et al. [16], was the hemoperfusion with polymyxin B-immobilized cartridge (MPX), which acts as an endotoxin scavenger filter and has demonstrated increased tissue partial pressure of oxygen (PO2), reduction of tissue lesions and diminished IL-8. Finally, the use of the modified ultrafiltration (MUF) technique studied by Atkins et al. [17], in which it keeps filtering the blood for some time after the end of CPB, in addition to reduce pulmonary vascular resistance, reduced levels of IL-6 and IL-8, although it has not changed the values of TNF-α.

  Flow

  One of the concerns frequently raised by the use of CPB systems is the attempt to bring them closer to the maximum of the physiological functioning of the body, being the characterization of the blood flow a great representative of this concern. Two studies have attempted to assess the effects of different flow regimes on inflammatory response and microcirculation. Voss et al. [18] compared the plasma levels of IL-6 and IL-1 receptor between pulsatile and non-pulsatile flow regimes, but found no significant differences between these two patterns. Anttila et al. [19], in turn, sought to determine the lowest safe performance of CPB flow, assessing the potential adverse changes if CPB was performed under conventional blood flow, and demonstrated that the flow reductions also reduce tissue PO2. Schears et al. [20] showed that even in the presence of a persistent arterial duct, the more dimished the flow, the lower the tissue PO2.

  Miniaturization

The miniaturization of CPB systems is very useful for pediatric cardiac surgery, especially in neonates and infants, allowing the reduction of the amount of priming and hence hemodilution. Two studies have attempted to assess the use of miniaturization of the CPB system in order to reduce the inflammatory response and changes in microcirculation. Schnoering et al. [21], using the MiniHLM, a miniaturized heart-lung machine created by the authors, found no significant differences compared to the control group. Ugaki et al. [22], on the other hand, showed a reduction in IL-8, thrombin-antithrombin complex, water content in the extracellular space and pulmonary vascular resistance with the use of Tiny-Pump, an ultra-miniaturized centrifugal pump developed by the group.

  Perfusate

  One of the most important variables of CPB is the type of perfusate used in the filling of the heart-lung machine circuits. Two studies sought to investigate whether changes in priming would lead to changes in the inflammatory response and the microcirculation after the use of CPB. Ugaki et al. [23] demonstrated that the filtration of blood perfusate prior to the commencement of CPB reduces the formation of IL-8 and thrombin-antithrombin complex, in addition to increase the PaO2. Farstad et al. [24], in turn, investigated the use of iso-oncotic solutions of hetastarch and albumin as perfusate, demonstrating that both significantly reduce tissue edema when compared to commonly used perfusate solution.

  Temperature

  The effects of hypothermia on the inflammatory response during CPB were assessed in three studies. Qing et al. [25] studying the effects of CPB in liver of pigs, showed decreased production of TNF-α and NF-κB and increased IL-10, confirming the anti-inflammatory effect of hypothermia. Lower leukocyte counts and lower histologic lesions were described by Antilla et al. [26,27] when studying the effects of hypothermia on cerebral territory of pigs on CPB.

  Regional perfusion

  The use of regional infusion regimes, parallel to the main CPB circuit allows prioritizing the perfusion of vital organs and thus increases the time on cardiac arrest, providing greater freedom to the surgeon. The use of these regimens was assessed in four different studies. In cerebral territory, the techniques used were selective cerebral perfusion, achieved by right carotid artery, and retrograde, performed through the superior vena cava. The first showed increased tissue oxygenation while the second resulted in reduced oxygenation and increased tissue edema [28,29]. In pulmonary system we studied the technique of active perfusion, pulsatile or not, performed through cannulation of the pulmonary artery, showing a decreased expression of cytokines such as IL-1β, IL-6, TNF-α and NF-κB, as well as the caspase-3 activity [30]. In the group on which the perfusion was pulsatile, this difference was even more significant for IL-1β, IL-6 and caspase-3 activity. Finally, DeCampli et al. [31] studied the effect of regional low-flow perfusion, in which the CPB flow is directed exclusively to the brachiocephalic trunk and the left carotid artery, demonstrating increased brain PO2.

  Other therapies

  Other variables were assessed by least amount of studies, but also showed relevant results to clinical practice. Gabriel et al. [32] sought to investigate the use of a coated synthetic copolymer (methacrylate), showing lower circuit platelet aggregation, but no differences in the number of leukocytes, compared with the control group. The use of mini-sternotomy was studied by Hayashi et al. [33] showing no difference with the traditional technique at the end of procedure. Maintenance of blood pH within a range of equilibrium, by adding carbon dioxide (CO2) during CPB led to increased blood flow, and consequent increase in tissue PO2 in brain [34,35] territory.

  Finally, Jiang et al. [36,37] studied the use of partial and full liquid ventilation after CPB, demonstrating lower neutrophil counts and lower expression of IL-6, IL-8 and myeloperoxidase, which resulted in a lower lung injury score, with more significant results with the full than the partial technique. The use of perfluoroctil bromide (PFOB), a perfluorochemical compound used as an artificial blood substitute in perfusate emulsion was studied by Isaka et al. [38], but no significant differences in the traditional perfusate were found.

  Administration of drugs in peri- or intraoperative period

  The drugs assessed by the studies reviewed herein could be divided into 3 main classes, according to their actions: 1) drugs with effects on coagulation, 2) vasoactive drugs and 3) drugs with anti-inflammatory activity.

  Drugs with effects on coagulation

  The bivalirudin, a direct thrombin inhibitor, was investigated by Welsby et al. [39] and proved to reduce the thrombin-antithrombin complex as well as IL-6 and IL-10. Another drug that showed a decrease in thrombin-antithrombin complex was dextran sulfate (DXS), an antithrombotic studied by Banz et al. [40], that also reduced neutrophil adherence, extravasation of fluid into the extracellular medium and pulmonary arterial pressure. The DXS also reduced the expression of IL-1β, IL-6, IL-8 and TNF-α cytokines. Finally, the effects of antiplatelet eptifibatide, an inhibitor of IIb/IIIa glycoprotein were studied in cerebral territory by Ben Mime et al. [41], demonstrating reduction of histological lesions and increased tissue PO2, effects possibly related to decreased formation of microbubbles.

  Vasoactive drugs

  Sildenafil, a selective inhibitor of cGMP-specific phosphodiesterase 5 was studied by Aubin et al. [42], showing reduction in pulmonary arterial pressure and arteriolar endothelium-dependent relaxation, both after application of acetylcholine as bradykinin. A drug with effects similar to sildenafil was prostacyclin, which acts as both vasodilator and inhibitor of platelet aggregation, and its only difference to sildenafil was that endothelium-dependent arteriolar relaxation on the specific action of acetylcholine was not altered [43]. Similarly, tetrahydrobiopterin, a cofactor of the synthesis of nitric oxide (NO) studied by Stevens et al. [44], appeared to increase the endothelium-dependent arteriolar relaxation only on the specific action of bradykinin, while the use of magnesium alone increased the endothelium-dependent arteriolar relaxation on the specif action of acetylcholine [45]. Lamarche et al. [46] also demonstrated that milrinone, a selective inhibitor of phosphodiesterase 3, if inhaled, in addition to reduce the heart rate and increase the mean arterial pressure has a positive effect in relaxation of pulmonary arteries in response to acetylcholine and bradykinin.

  El Kebir et al. [47,48] have shown, in two studies, that the inhalation of NO prior to CPB reduces neutrophils and IL-8. Aprotinin, a fibrinolysis retardant studied by Liu et al. [49] and Veres et al. [50], also reduced the levels of IL-8, in addition to increase platelet number, although has not changed the endothelium-dependent arteriolar  relaxation after administration of acetylcholine or bradykinin, as the authors expected.

  Once the literature described the positive effects of NO and aprotinin on the inflammatory response and changes in microcirculation, it was suggested the concomitant use of these two compounds with prostaglandin 1 (PGE1), and this drug regimen was called blood hibernation. Zhou et al. [51] and Du et al. [52] in two studies using this technique showed, paradoxically, lower leukocyte count and increased neutrophil count, respectively, although both observe an increase in the number of platelets. Furthermore, the technique of blood hibernation decreased the plasma elastase, CD11b, myeloperoxidase and IL-8 expression, as well as the count of thrombin-antithrombin complexes and histological lesions. In turn, the use of the ruthenium-based NO sequestrant (AMD6221) studied by Mayers et al. [53], demonstrated increase in the mean arterial pressure.

  The effect of bradykinin, a vasodilator and inflammatory mediator, was investigated by Yeh et al. [54], showing decreased levels of IL-6, IL-8, TNF-α, NF-kB, myeloperoxidase and caspase-3 activity, besides having less histological damage of brain tissue. Clark et al. [55] sought to establish the effect of xenon in a CPB scenario, but found no significant results regarding the variables considered in this review.

  Anti-inflammatory drugs

  The use of peroxynitrite was studied by Hayashi et al. [56] who demonstrated a reduction of IL-6 and IL-8 interleukins. The action of glutamine studied by the same authors showed the same results, in addition to reduced number of adherent neutrophils [57]. In another study, Hamamoto et al. [58] demonstrated that rolipram, a selective phosphodiesterase 4 inhibitor, reduces the expression of plasma elastase, TNF-α and CD11b, similarly to the use of activated protein C, which still increased PaO2 and decreased the expression of IL-1β interleukin and water content in the extracellular space [59].

  Flurbiprofen, an inhibitor of prostaglandin synthetase studied by Takewa et al. [60] and Sato et al. [61], although it has not shown significant effects on the inflammatory response, improved blood flow in the mesenteric tissue. Administration of atrial natriuretic peptide (ANP) resulted in lower myeloperoxidase activity and increased tissue blood flow in renal territory in the study by Ohno et al. [62]. Also in renal territory, the use of n-acetylcysteine was studied by Zhu et al. [63], demonstrating lower expression of TNF-α and NF-κβ.

  Goebel et al. [64] studied the effects of inhaled carbon monoxide (CO) before and after CPB. The inhalation prior to CPB decreased the expression of IL-1β and TNF-α, in addition to increase the expression of IL-10 and attenuate the activity of caspase-3, reducing the occurrence of pulmonary apoptosis induced by CPB. The use of therapy with CO after CPB has also demonstrated anti-inflammatory effect, with reduced expression of IL-6 and TNF-α, besides reduction of caspase-3 activity [65].

  The use of curcumin, a natural dye with anti-inflammatory properties, studied by Liu K et al. [66] showed reduced levels of IL-8, TNF-α, NF-kB, as well as the lung injury score. The PPAR-alpha agonist effects studied by Yeh et al. [67] was similar to those of curcumin on IL-8, TNF-α and NF-κβ interleukins. The PPAR-alpha agonist also reduced the expression of IL-10, myeloperoxidase, caspase-3 activity and histological lesions in cardiac tissue, in addition to increase hemodynamic variables such as heart rate and blood pressure.

  Cai et al. [68] demonstrated lower histological lesion in liver tissue after using penehyclidina hydrochloride (PHC), an anticholinergic medication. Still in hepatic territory, An et al. [69] suggested that the use of growth hormone may have anti-inflammatory effect as demonstrated by lower expression of IL-1β and TNF-α, although the values of interleukins with anti-inflammatory action (IL-6 and IL-10) showed no difference when compared to the control group.

  Simvastatin was studied by Shao et al. [70] and Shen et al. [71] in lung and heart territories, respectively. Both studies showed reduced expression of IL-6, TNF-α, NF-κB and myeloperoxidase, which resulted in lower lung injury score in the study by Shao et al. [70]. In a study by Kellermann et al. [72], the use of moxifloxacin, an antibiotic of broad-spectrum, also led to lower expression of TNF-α and NF-κB cytokines. In pulmonary territory, sivelestat, an inhibitor of neutrophil elastase used for Wakayama et al. [73], led to reduction of IL-8, myeloperoxidase and plasma elastase, besides increasing PO2 and reducing histological lesions.

  De Lange et al. [74] demonstrated an increased inflammatory response to CPB with the use of perfluorocarbon, having found increased expression of IL-1β, IL-6, IL-10 and TNF-α, and higher histological lesion in brain tissue. The sulfide oxygen, in turn, was studied by Osipov et al. [75] and showed no significant effects on any of the main indicators of inflammatory response or changes in microcirculation effects.

   

  CONCLUSION

  Studies in animal models have proved to be adequate to demonstrate the effects of CPB on inflammatory response and the microcirculation. Still, it was demonstrated the primary efficacy of various interventions, pharmacological or not, against the activation and maintenance of the inflammatory response and changes in microcirculation caused by CPB. Now, prospect studies to assess these interventions in clinical practice are needed in order to reduce the morbidity and mortality of cardiovascular surgery with CPB.

   

  ACKNOWLEDGEMENTS

  We would like to thank Valéria de Vilhena Lombardi and other employees of the Central Library of the Faculty of Medicine, University of São Paulo Medical School, for their assistance during the literature review.

   

  REFERENCES

  1. Braile DM, Godoy MF. History of heart surgery in the world. Rev Bras Cir Cardiovasc. 2012;27(1):125-36.

  2. Gibbon JH Jr. Application of a mechanical heart and lung apparatus to cardiac surgery. Minn Med. 1954;37(3):171-85.

  3. Moura HV, Pomerantzeff PMA, Gomes WJ. Síndrome da resposta inflamatória sistêmica na circulação extracorpórea: papel das interleucinas. Rev Bras Cir Cardiovasc. 2001;16(4):376-87.

  4. Bierbach B, Meier M, Kasper-König W, Heimann A, Alessandri B, Horstick G, et al. Emboli formation rather than inflammatory mediators are responsible for increased cerebral water content after conventional and assisted beating-heart myocardial revascularization in a porcine model. Stroke. 2008;39(1):213-9.

  5. Dong GH, Wang CT, Li Y, Xu B, Qian JJ, Wu HW, et al. Cardiopulmonary bypass induced microcirculatory injury of the small bowel in rats. World J Gastroenterol. 2009;15(25):3166-72.

  6. Khan TA, Bianchi C, Araujo EG, Ruel M, Voisine P, Sellke FW. Activation of pulmonary mitogen-activated protein kinases during cardiopulmonary bypass. J Surg Res. 2003;115(1):56-62.

  7. Doguet F, Litzler PY, Tamion F, Richard V, Hellot MF, Thuillez C, et al. Changes in mesenteric vascular reactivity and inflammatory response after cardiopulmonary bypass in a rat model. Ann Thorac Surg. 2004;77(6):2130-7.

  8. Khan TA, Bianchi C, Ruel M, Feng J, Sellke FW. Differential effects on the mesenteric microcirculatory response to vasopressin and phenylephrine after cardiopulmonary bypass. J Thorac Cardiovasc Surg. 2007;133(3):682-8.

  9. Glavind-Kristensen M, Brix-Christensen V, Toennesen E, Ravn HB, Forman A, Sorensen K, et al. Pulmonary endothelial dysfunction after cardiopulmonary bypass in neonatal pigs. Acta Anaesthesiol Scand. 2002;46(7):853-9.

  10. Fischer UM, Klass O, Stock U, Easo J, Geissler HJ, Fischer JH, et al. Cardioplegic arrest induces apoptosis signal-pathway in myocardial endothelial cells and cardiac myocytes. Eur J Cardiothorac Surg. 2003;23(6):984-90.

  11. Jungwirth B, Eckel B, Blobner M, Kellermann K, Kochs EF, Mackensen GB. The impact of cardiopulmonary bypass on systemic interleukin-6 release, cerebral nuclear factor-kappa B expression, and neurocognitive outcome in rats. Anesth Analg. 2010;110(2):312-20.

  12. Homi HM, Jones WL, de Lange F, Mackensen GB, Grocott HP. Exacerbation of systemic inflammation and increased cerebral infarct volume with cardiopulmonary bypass after focal cerebral ischemia in the rat. J Thorac Cardiovasc Surg. 2010;140(3):660-6, 666.e1.

  13. Darling E, Searles B, Nasrallah F, Robins M, You X, Gatto L, et al. High-volume, zero balanced ultrafiltration improves pulmonary function in a model of post-pump syndrome. J Extra Corpor Technol. 2002;34(4):254-9.

  14. Alaoja H, Niemelä E, Anttila V, Dahlbacka S, Mäkelä J, Kiviluoma K, et al. Leukocyte filtration to decrease the number of adherent leukocytes in the cerebral microcirculation after a period of deep hypothermic circulatory arrest. J Thorac Cardiovasc Surg. 2006;132(6):1339-47.

  15. Tao K, An Q, Lin K, Lui RC, Wu X, Zhou J, et al. Which is better to preserve pulmonary function: short-term or prolonged leukocyte depletion during cardiopulmonary bypass? J Thorac Cardiovasc Surg. 2009;138(6):1385-91.

  16. Ohki S, Oshima K, Takeyoshi I, Matsumoto K, Morishita Y. Endotoxin removal with a polymyxin B-immobilized hemoperfusion cartridge improves cardiopulmonary function after cardiopulmonary bypass. J Surg Res. 2008;145(1):74-9.

  17. Atkins BZ, Danielson DS, Fitzpatrick CM, Dixon P, Petersen RP, Carpenter AJ. Modified ultrafiltration attenuates pulmonary-derived inflammatory mediators in response to cardiopulmonary bypass. Interact Cardiovasc Thorac Surg. 2010;11(5):599-603.

  18. Voss B, Krane M, Jung C, Brockmann G, Braun S, Günther T, et al. Cardiopulmonary bypass with physiological flow and pressure curves: pulse is unnecessary! Eur J Cardiothorac Surg. 2010;37(1):223-32.

  19. Anttila V, Hagino I, Zurakowski D, Iwata Y, Duebener L, Lidov HG, et al. Specific bypass conditions determine safe minimum flow rate. Ann Thorac Surg. 2005;80(4):1460-7.

  20. Schears G, Schultz SE, Creed J, Greeley WJ, Wilson DF, Pastuszko A. Effect of perfusion flow rate on tissue oxygenation in newborn piglets during cardiopulmonary bypass. Ann Thorac Surg. 2003;75(2):560-5.

  21. Schnoering H, Arens J, Terrada E, Sachweh JS, Runge M, Schmitz-Rode T, et al. A newly developed miniaturized heart-lung machine: expression of inflammation in a small animal model. Artif Organs. 2010;34(11):911-7.

  22. Ugaki S, Honjo O, Nakakura M, Douguchi T, Itagaki A, Yokoyama N, et al. Transfusion-free neonatal cardiopulmonary bypass using a TinyPump. Ann Thorac Surg. 2010;90(5):1615-21.

  23. Ugaki S, Honjo O, Kotani Y, Nakakura M, Douguchi T, Oshima Y, et al. Ultrafiltration of priming blood before cardiopulmonary bypass attenuates inflammatory response and maintains cardiopulmonary function in neonatal piglets. ASAIO J. 2009;55(3):291-5.

  24. Farstad M, Kvalheim VL, Husby P. Cold-induced fluid extravasation during cardiopulmonary bypass in piglets can be counteracted by use of iso-oncotic prime. J Thorac Cardiovasc Surg. 2005;130(2):287-94.

  25. Qing M, Nimmesgern A, Heinrich PC, Schumacher K, Vazquez-Jimenez JF, Hess J, et al. Intrahepatic synthesis of tumor necrosis factor-alpha related to cardiac surgery is inhibited by interleukin-10 via the Janus kinase (Jak)/signal transducers and activator of transcription (STAT) pathway. Crit Care Med. 2003;31(12):2769-75.

  26. Anttila V, Hagino I, Zurakowski D, Lidov HG, Jonas RA. Higher bypass temperature correlates with increased white cell activation in the cerebral microcirculation. J Thorac Cardiovasc Surg. 2004;127(6):1781-8.

  27. Anttila V, Christou H, Hagino I, Iwata Y, Mettler BA, Fernandez-Gonzalez A, et al. Cerebral endothelial nitric oxide synthase expression is reduced after very-low-flow bypass. Ann Thorac Surg. 2006;81(6):2202-6.

  28. Schears G, Zaitseva T, Schultz S, Greeley W, Antoni D, Wilson DF, et al. Brain oxygenation and metabolism during selective cerebral perfusion in neonates. Eur J Cardiothorac Surg. 2006;29(2):168-74.

  29. Duebener LF, Hagino I, Schmitt K, Sakamoto T, Stamm C, Zurakowski D, et al. Direct visualization of minimal cerebral capillary flow during retrograde cerebral perfusion: an intravital fluorescence microscopy study in pigs. Ann Thorac Surg. 2003;75(4):1288-93.

  30. Siepe M, Goebel U, Mecklenburg A, Doenst T, Benk C, Stein P, et al. Pulsatile pulmonary perfusion during cardiopulmonary bypass reduces the pulmonary inflammatory response. Ann Thorac Surg. 2008;86(1):115-22.

  31. DeCampli WM, Schears G, Myung R, Schultz S, Creed J, Pastuszko A, et al. Tissue oxygen tension during regional low-flow perfusion in neonates. J Thorac Cardiovasc Surg. 2003;125(3):472-80.

  32. Gabriel EA, Montevilla FM, Chida VV, Dias FN, Montoya CV, Otsubo H, et al. Experimental research with synthetic copolymer-coated cardiopulmonary bypass circuits: inflammatory and thrombogenicity analysis. Artif Organs. 2012;36(1):110-4.

  33. Hayashi Y, Sawa Y, Nishimura M, Satoh H, Ohtake S, Matsuda H. Avoidance of full-sternotomy: effect on inflammatory cytokine production during cardiopulmonary bypass in rats. J Card Surg. 2003;18(5):390-5.

  34. Duebener LF, Hagino I, Sakamoto T, Mime LB, Stamm C, Zurakowski D, et al. Effects of pH management during deep hypothermic bypass on cerebral microcirculation: alpha-stat versus pH-stat. Circulation. 2002;106(12 Suppl 1):I103-8.

  35. Ye J, Li Z, Yang Y, Yang L, Turner A, Jackson M, et al. Use of a pH-stat strategy during retrograde cerebral perfusion improves cerebral perfusion and tissue oxygenation. Ann Thorac Surg. 2004;77(5):1664-70.

  36. Jiang L, Wang Q, Liu Y, Du M, Shen X, Guo X, et al. Total liquid ventilation reduces lung injury in piglets after cardiopulmonary bypass. Ann Thorac Surg. 2006;82(1):124-30.

  37. Jiang L, Wang Q, Liu Y, Du M, Shen X, Xie N, et al. Effect of different ventilation modes with FC-77 on pulmonary inflammatory reaction in piglets after cardiopulmonary bypass. Pediatr Pulmonol. 2007;42(2):150-8.

  38. Isaka M, Sakuma I, Imamura M, Makino Y, Fukushima S, Nakai K, et al. Experimental studies on artificial blood usage for hemodilution during cardiopulmonary bypass. Ann Thorac Cardiovasc Surg. 2005;11(4):238-44.

  39. Welsby IJ, Jones WL, Arepally G, De Lange F, Yoshitani K, Phillips-Bute B, et al. Effect of combined anticoagulation using heparin and bivalirudin on the hemostatic and inflammatory responses to cardiopulmonary bypass in the rat. Anesthesiology. 2007;106(2):295-301.

  40. Banz Y, Rieben R, Zobrist C, Meier P, Shaw S, Lanz J, et al. Addition of dextran sulfate to blood cardioplegia attenuates reperfusion injury in a porcine model of cardiopulmonary bypass. Eur J Cardiothorac Surg. 2008;34(3):653-60.

  41. Ben Mime L, Arnhold S, Fischer JH, Addicks K, Rainer de Vivie E, Bennink G, et al. Pharmacologic cerebral capillary blood flow improvement after deep hypothermic circulatory arrest: an intravital fluorescence microscopy study in pigs. J Thorac Cardiovasc Surg. 2005;130(3):670-6.

  42. Aubin MC, Laurendeau S, Mommerot A, Lamarche Y, Denault A, Carrier M, et al. Differential effects of inhaled and intravenous sildenafil in the prevention of the pulmonary endothelial dysfunction due to cardiopulmonary bypass. J Cardiovasc Pharmacol. 2008;51(1):11-7.

  43. Fortier S, DeMaria RG, Lamarche Y, Malo O, Denault A, Desjardins F, et al. Inhaled prostacyclin reduces cardiopulmonary bypass-induced pulmonary endothelial dysfunction via increased cyclic adenosine monophosphate levels. J Thorac Cardiovasc Surg. 2004;128(1):109-16.

  44. Stevens LM, Fortier S, Aubin MC, El-Hamamsy I, Maltais S, Carrier M, et al. Effect of tetrahydrobiopterin on selective endothelial dysfunction of epicardial porcine coronary arteries induced by cardiopulmonary bypass. Eur J Cardiothorac Surg. 2006;30(3):464-71.

  45. Volpe MA, Carneiro JJ, Magna LA, Viaro F, Origuela EA, Evora PR. The role of magnesium in the endothelial dysfunction caused by global ischemia followed by reperfusion: in vitro study of canine coronary arteries. Scand Cardiovasc J. 2003;37(5):288-96.

  46. Lamarche Y, Malo O, Thorin E, Denault A, Carrier M, Roy J, et al. Inhaled but not intravenous milrinone prevents pulmonary endothelial dysfunction after cardiopulmonary bypass. J Thorac Cardiovasc Surg. 2005;130(1):83-92.

  47. El Kebir D, Hubert B, Taha R, Troncy E, Wang T, Gauvin D, et al. Effects of inhaled nitric oxide on inflammation and apoptosis after cardiopulmonary bypass. Chest. 2005;128(4):2910-7.

  48. El Kebir D, Taha R, Hubert B, Gauvin D, Gangal M, Blaise G. The anti-inflammatory effect of inhaled nitric oxide on pulmonary inflammation in a swine model. Can J Physiol Pharmacol. 2005;83(3):252-8.

  49. Liu JL, Stammers AH, Zheng H, Mills NJ, Nichols JD, Kmiecik SA, et al. The effect of controlled aprotinin administration through cardiotomy suction during cardiopulmonary bypass. J Extra Corpor Technol. 2002;34(3):203-8.

  50. Veres G, Radovits T, Schultz H, Lin LN, Hütter J, Weigang E, et al. Effect of recombinant aprotinin on postoperative blood loss and coronary vascular function in a canine model of cardiopulmonary bypass. Eur J Cardiothorac Surg. 2007;32(2):340-5.

  51. Zhou J, Wu XD, Lin K, Lui RC, An Q, Tao KY, et al. Blood hibernation: a novel strategy to inhibit systemic inflammation and coagulation induced by cardiopulmonary bypass. Chin Med J (Engl). 2010;123(13):1741-7.

  52. Du L, Zhou J, Tang J, An Q, Lin K, Wu X, et al. Aprotinin combined with nitric oxide and prostaglandin E1 protects the canine kidney from cardiopulmonary bypass-induced injury. Eur J Cardiothorac Surg. 2010;38(1):98-103.

  53. Mayers I, Hurst T, Radomski A, Johnson D, Fricker S, Bridger G, et al. Increased matrix metalloproteinase activity after canine cardiopulmonary bypass is suppressed by a nitric oxide scavenger. J Thorac Cardiovasc Surg. 2003;125(3):661-8.

  54. Yeh CH, Chen TP, Wang YC, Lin YM, Fang SW. Cardiomyocytic apoptosis limited by bradykinin via restoration of nitric oxide after cardioplegic arrest. J Surg Res. 2010;163(1):e1-9.

  55. Clark JA, Ma D, Homi HM, Maze M, Grocott HP. Xenon and the inflammatory response to cardiopulmonary bypass in the rat. J Cardiothorac Vasc Anesth. 2005;19(4):488-93.

  56. Hayashi Y, Sawa Y, Nishimura M, Fukuyama N, Ichikawa H, Ohtake S, et al. Peroxynitrite, a product between nitric oxide and superoxide anion, plays a cytotoxic role in the development of post-bypass systemic inflammatory response. Eur J Cardiothorac Surg. 2004;26(2):276-80.

  57. Hayashi Y, Sawa Y, Fukuyama N, Nakazawa H, Matsuda H. Preoperative glutamine administration induces heat-shock protein 70 expression and attenuates cardiopulmonary bypass-induced inflammatory response by regulating nitric oxide synthase activity. Circulation. 2002;106(20):2601-7.

  58. Hamamoto M, Suga M, Takahashi Y, Sato Y, Inamori S, Yagihara T, et al. Suppressive effect of phosphodiesterase type 4 inhibition on systemic inflammatory responses after cardiopulmonary bypass. J Artif Organs. 2006;9(3):144-8.

  59. Yamazaki S, Inamori S, Nakatani T, Suga M. Activated protein C attenuates cardiopulmonary bypass-induced acute lung injury through the regulation of neutrophil activation. J Thorac Cardiovasc Surg. 2011;141(5):1246-52.

  60. Takewa Y, Taenaka Y, Tatsumi E, Sato K, Ohnishi H, Oshikawa M, et al. Prostaglandin synthesis inhibitor affects humoral conditions and oxygen metabolism during normothermic cardiopulmonary bypass. Artif Organs. 2002;26(8):676-81.

  61. Sato K, Takewa Y, Taenaka Y, Tatsumi E, Nishinaka T, Shioya K, et al. Prostaglandin synthesis inhibitor prevents hypotension without impairing gut perfusion during normothermic cardiopulmonary bypass. ASAIO J. 2002;48(5):503-7.

  62. Ohno M, Omoto T, Fukuzumi M, Oi M, Ishikawa N, Tedoriya T. Hypothermic circulatory arrest: renal protection by atrial natriuretic peptide. Asian Cardiovasc Thorac Ann. 2009;17(4):401-7.

  63. Zhu J, Yin R, Shao H, Dong G, Luo L, Jing H. N-acetylcysteine to ameliorate acute renal injury in a rat cardiopulmonary bypass model. J Thorac Cardiovasc Surg. 2007;133(3):696-703.

  64. Goebel U, Siepe M, Mecklenburg A, Stein P, Roesslein M, Schwer CI, et al. Carbon monoxide inhalation reduces pulmonary inflammatory response during cardiopulmonary bypass in pigs. Anesthesiology. 2008;108(6):1025-36.

  65. Goebel U, Siepe M, Schwer CI, Schibilsky D, Brehm K, Priebe HJ, et al. Postconditioning of the lungs with inhaled carbon monoxide after cardiopulmonary bypass in pigs. Anesth Analg. 2011;112(2):282-91.

  66. Liu K, Shen L, Wang J, Dong G, Wu H, Shao H, et al. The preventative role of curcumin on the lung inflammatory response induced by cardiopulmonary bypass in rats. J Surg Res. 2012;174(1):73-82.

  67. Yeh CH, Chen TP, Lee CH, Wu YC, Lin YM, Lin PJ. Cardiomyocytic apoptosis following global cardiac ischemia and reperfusion can be attenuated by peroxisome proliferator-activated receptor alpha but not gamma activators. Shock. 2006;26(3):262-70.

  68. Cai DS, Jin BB, Pei L, Jin Z. Protective effects of penehyclidine hydrochloride on liver injury in a rat cardiopulmonary bypass model. Eur J Anaesthesiol. 2010;27(9):824-8.

  69. An Y, Xiao YB. Growth hormone prevents acute liver injury induced by cardiopulmonary bypass in a rat model. J Thorac Cardiovasc Surg. 2007;134(2):342-50.

  70. Shao H, Shen Y, Liu H, Dong G, Qiang J, Jing H. Simvastatin suppresses lung inflammatory response in a rat cardiopulmonary bypass model. Ann Thorac Surg. 2007;84(6):2011-8.

  71. Shen Y, Wu H, Wang C, Shao H, Huang H, Jing H, et al. Simvastatin attenuates cardiopulmonary bypass-induced myocardial inflammatory injury in rats by activating peroxisome proliferator-activated receptor γ. Eur J Pharmacol. 2010;649(1-3):255-62.

  72. Kellermann K, Dertinger N, Blobner M, Kees F, Kochs EF, Jungwirth B. Perioperative moxifloxacin treatment in rats subjected to deep hypothermic circulatory arrest: reduction in cerebral inflammation but without improvement in cognitive performance. J Thorac Cardiovasc Surg. 2011;141(3):796-802.

  73. Wakayama F, Fukuda I, Suzuki Y, Kondo N. Neutrophil elastase inhibitor, sivelestat, attenuates acute lung injury after cardiopulmonary bypass in the rabbit endotoxemia model. Ann Thorac Surg. 2007;83(1):153-60.

  74. de Lange F, Yoshitani K, Proia AD, Mackensen GB, Grocott HP. Perfluorocarbon administration during cardiopulmonary bypass in rats: an inflammatory link to adverse outcome? Anesth Analg. 2008;106(1):24-31.

  75. Osipov RM, Robich MP, Feng J, Chan V, Clements RT, Deyo RJ, et al. Effect of hydrogen sulfide on myocardial protection in the setting of cardioplegia and cardiopulmonary bypass. Interact Cardiovasc Thorac Surg. 2010;10(4):506-12.

   

   

  Correspondence address:

  Gabriel Romero Liguori

  Instituto do Coração (InCor), Hospital das Clínicas da Faculdade de Medicina da Universidade de São Paulo

  Av. Dr. Enéas de Carvalho Aguiar, 44 – 2º andar – bloco II – sala 13 – Cerqueira César

  São Paulo, SP, Brazil – Zip code: 05403-000

  E-mail: gabriel.liguori@usp.br

  Article received on April 23rd , 2013.

  Article accepted on September 24th, 2013.

   

   

  This study was carried out at the Clinics Hospital of the Faculty of Medicine, University of São Paulo (InCor –FMUSP), São Paulo, SP, Brazil.

  No financial support.

   

   

  
    [image: Abbreviations]

  

  
    [image: Author's roles]

  





  DOI: 10.5935/1678-9741.20140018

  BRIEF COMMUNICATION

  
    Karigyo CJT, Fan OG, Yoshida MM, Menescal RJ, Tarasiewich MJ. Transfixing cardiac injury with perforations in stomach, diaphragm and lung: unusual scenario in penetrating trauma. Rev Bras Cir Cardiovasc 2014;29(1):103-6

  

  
    Transfixing cardiac injury with perforations in stomach, diaphragm and lung: unusual scenario in penetrating trauma

  

   

  Lesão cardíaca transfixante associada a perfurações gástrica, diafragmática e pulmonar: um cenário incomum em trauma penetrante

   

   

  Carlos Junior Toshiyuki KarigyoI; Otávio Goulart FanI,II; Marcelo Miyazaki YoshidaII; Roberto Jonathas MenescalII; Marcos José TarasiewichII

  IMD. Universidade Estadual de Londrina, Londrina, PR, Brazil

  IIMD. Santa Casa de Londrina Hospital, Londrina, PR, Brazil

   

  
    ABSTRACT

    A 23-year-old man suffered a penetrating injury caused by a metallic fragment thrown from a grass-cutting tool, resulting in perforating injuries in the stomach, diaphragm, heart, and lungs.

    Descriptors: Heart injuries. Heart ventricles. Foreign bodies.

  

   

  
    RESUMO

    Homem de 23 anos sofreu ferimento penetrante por estilhaço metálico desprendido de uma roçadeira, resultando em lesões perfurantes em estômago, diafragma, coração e pulmão.

    Descritores: Traumatismos cardíacos. Ventrículos do coração. Corpos estranhos.

  

   

   

  INTRODUCTION

  Penetrating cardiac trauma still carries high mortality rates, even with immediate medical attention and advanced medical evacuation services. The nature of the injury itself, the involvement of an organ as vital as the heart as well as rapid clinical deterioration all cooperate to unfavorable outcomes in both prehospital and inhospital environments. In addtion, the rampant growth of urban violence and increased access of civilians to firearms have contributed to the increased incidence of penetrating cardiac injuries [1-3].

  Although accidental injuries constitute a very small part of penetrating cardiac injuries, they are still serious. In this paper, we present an unusual case of penetrating cardiac injury caused by a metal fragment that broke off from one of the blades of a grass-cutting tool. The fragment caused transfixing lesions in the stomach, diaphragm, and heart and lodged itself in the lungs. All lesions were repaired. The patient had an uneventful postoperative course and 2 years after surgery he is still asymptomatic.

   

  CLINICAL CASE

  This work was performed after informed consent from the patient and approval of the Ethics Committee of the Santa Casa de Londrina Hospital (Londrina, PR, Brazil).

  A 23-year-old male patient was referred to the emergency department of the Santa Casa de Londrina Hospital with perforating wound by a metallic artifact (shrapnel) in the thoracoabdominal face. The shrapnel, according to witnesses and the victim himself, broke off from a blade of the grass-cutting tool he was operating while working in the middle of a highway. Signs of hemodynamic instability started during transport to the hospital, with hypotension and confusion upon admission.

  Support measures were initiated immediately after his entry. Chest radiography showed a solid fragment lodged in the heart projection (Figure 1A), and computed tomography showed possible heart damage due to myocardial tapering in ventricular apex (Figure 1B) and presence of a small volume pneumoperitoneum. According to computed tomography images and reconstruction of the trajectory, the shrapnel transfixed the ventricular apex and lodged itself in the lower lobe of the left lung (Figure 1C and D).

  
    

    [image: Fig. 1 – A: Fragment lodged]

  

  Faced with a possible cardiac injury, imminent hemodynamic collapse, and presence of intra-abdominal injuries, the patient was referred to surgical exploration. The access to the chest cavity was obtained by left anterolateral thoracotomy and soon after its opening lots of blood and food debris were observed, as well as injuries to diaphragm and lower lobe of the left lung.

  The cavity was washed and the diaphragmatic hole was closed by continuous suture. After pericardial dissection we observed two sources of active bleeding (inlet and outlet) in topography ventricular apex, one anteriorly and the other posteriorly. The lesions were punctate and it was possible to fix them without the use of extracorporeal circulation by directly suturing the wounds with 2.0 polyester sutures with pledges. After removal of the fragment lodged in the lung the injury was repaired by continuous suture with polyglactin 910 3.0. The diaphragmatic injury, previously closed by continuous suture, was repaired again with interposition of a bovine pericardial patch.

  We also performed an exploratory laparotomy, which revealed a large amount of food debris, a transfixing injury in the stomach, and no lesions in other organs. The gastric injury was repaired by direct suture and the abdominal cavity was subjected to profuse washes before its closure, in accordance with standard technique. The patient had an uneventful postoperative course and was discharged 11 days after admission. He has been asymptomatic for 2 years since surgery, without the use of medication. At follow-up, routine exams showed no changes: echocardiography with preserved ventricular function, normal left ventricular segmental contractility, heart valves with good opening and mobility, atrial and ventricular septal integrity, and an ejection fraction of 66%; ergometric test without evidence of ischemia; and chest CT angiography with only remnants of a repaired myocardial injury (Figure 2).
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  DISCUSSION

  The heart, a vital organ protected by the thoracic cage, rarely suffers penetrating injuries. Penetrating cardiac injuries had been considered lethal for centuries, with sporadic clinical observations suggesting possible survival, until in 1896 Rehn demonstrated the feasibility of suturing a heart wound [4]. Nevertheless, it was Harken who during World War II, compiled an impressive number of 130 soldiers operated on due to cardiac lesions by shrapnel, with no deaths recorded [4]. In Brazil, the first successful sutures of a cardiac injury were performed by Brauner in 1927, and Zerbini in 1942, who operated on a 6-year-old boy who was hit by metallic shrapnel in the precordium and suffered an injury in the anterior descending coronary artery, marking the first steps of Brazilian heart surgery [5,6].

  Despite the historical importance of cardiac trauma in the development of medicine, heart penetrating wounds are rarely seen in emergency rooms, since most victims do not survive the complications of trauma prior to admission. Death usually results from cardiac tamponade or exsanguination, conditions that lead to death within minutes if not diagnosed and treated in time. Therefore, little is known about real mortality rates – prehospital mainly – of penetrating cardiac injuries [1,2]. The most frequent causes are injuries caused by knives and guns, mainly due to increasing urban violence [1-3].

  Penetrating trauma caused by these weapons usually affect the right ventricle, which lies in the anterior chest wall, followed by left ventricle and right atrium, respectively [7]. Injuries caused by objects other than those mentioned above – like needles, shards, splinters, bone fragments, and surgical artifacts – are commonly associated with unintended injuries, and can result from iatrogenic complications during invasive procedures [1,8,9].

  In the case patient described in this report, the small size, pointed shape, high speed and punctiform area of the the metal inflicted against the tissues of the victim induced the shrapnel to act as a projectile triggered from a reduced distance, with an upward trend, reaching and transfixing the myocardium but without the explosive capacity characteristic of a gun projectile. It is likely that the severity of the cardiac damage was mitigated by the low energy dissipated by the artifact. In addiction, the ventricular myocardium may have staunched the bleeding partially and temporarily.

  Penetrating heart injuries configure not only a challenge against time for emergency medical services, but also a scenario of difficult diagnosis since their clinical presentation may vary from a stable and innocent condition to extreme hemodynamic collapse and potential catastrophic outcome. As for the surgeons, they need to become familiar with the possibility of cardiac lesions in cases of penetrating injuries in the thoracic region, specifically in the area located between the clavicles, the costal margin, and the hemi-clavicular lines ("cardiac box") [2].

  However, in less conventional situations or in certain traumatisms resulted from peculiar kinematics, cardiac lesions may require more precise tests to be diagnosed. Among the less common causes of cardiac trauma, foreign bodies, such as fragments or shrapnel, represent a small portion of accident statistics for these objects. A study conducted by Vollman et al. [10] in the pediatric population in the period of 1990-2004 showed lesions in extremities were the most frequent injuries involving grass-cutting tool machinery. According to the study, they were mostly due to direct contact with the blades, with less than 10% of the lesions being associated with foreign objects thrown or given off by these machines, and there were no cases of cardiac injury.

  We found only two reports of two patients who suffered cardiac wounds due to similar artifacts to the one from our patient. In both cases, the right ventricle was affected and immediate surgical correction was successful [8,9].

   

  CONCLUSION

  Immediate medical care, accurate diagnosis and prompt surgical intervention are crucial to favorable outcomes in patients with heart penetrating injuries. In some peculiar cases, diagnosis can be difficult and may require more precise exams and subsequent surgical correction, as in the case presented here.
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    ABSTRACT

    Internal mammary artery harvesting is an essential part of any coronary artery bypass operation. Totally endoscopic coronary artery bypass graft surgery has become reality in many centers as a safe and effective alternative to conventional surgery in selected patients. Internal mammary artery harvesting is the initial part of the procedure and should be performed equally safely if one wants to achieve excellence in patency rates for the bypass. We here describe the technique for mammary harvesting with the Da Vinci Si robotic system.

    Descriptors: Surgical procedures, minimally invasive. Mammary arteries. Thoracoscopy. Robotics.

  

   

  
    RESUMO

    Dissecção da artéria mamária interna é parte essencial de qualquer operação de revascularização do miocárdio. Cirurgia de revascularização do miocárdio totalmente endoscópica se tornou realidade em muitos centros como uma alternativa segura e efetiva, comparável à cirurgia convencional, em pacientes selecionados. Dissecção da artéria mamária interna é a parte inicial do procedimento e deve ser realizada com igual segurança se quisermos atingir excelentes taxas de patência para a ponte. Descreveremos aqui a técnica de dissecção de artéria mamária interna com o sistema robótico Da Vinci.

    Descritores: Procedimentos cirúrgicos minimamente invasivos. Artéria torácica interna. Toracoscopia. Robótica.

  

   

   

  The internal mammary artery (IMA) has consolidated itself as the preferable graft for coronary artery bypass surgery (CABG). Classically harvested through a sternotomy it is one of the initial but essential steps in CABG surgery. Pediculated and skeletonized techniques were developed, the last one providing longer graft length and preserved blood supply for the sternum.

  The use of robotic assistance to perform totally endoscopic CABG has become an accepted option for surgical coronary artery revascularization. Again, the first step in this surgery is the process of IMA take down, which we will describe here.

  Anesthesia uses a double lumen endotracheal tube and places R2 defibrillator patches in the right infraclavicular region and the dorsal part of the left lower chest. The patient is placed in supine position with the left chest slightly elevated. Both arms are tucked to the chest and flank. During prepping and draping care has to be taken that the drapes do not reach beyond the posterior axillary line so as to have enough space for port placement or placement of a minithoracotomy.

  The Da Vinci SI robotic patient cart (Intuitive Surgical, Inc.) which carries three or four robotic arms approaches the patient perpendicular from the right side. With the left lung deflated (using a dual tube endotracheal tube), a 12 mm camera port is initially inserted in the 5th intercostals space on the anterior axillary line. Carbon dioxide is insufflated to the chest (6-10 mmHg). The camera port hole can be predilated with an 8 mm instrument port. Port insertion has to be performed very gently and awareness of the presence of adhesions and the fact that the heart may be close to the chest wall is very important so as to avoid injury of intrathoracic structures. During this phase, the arterial blood pressure needs to be observed as insufflation may lead to hemodynamic compromise. In this case the insufflation pressure is lowered to a minimum.

  The robotic camera is used to inspect the thoracic cavity for adhesions and orient the insertion of the other 2 ports. The right arm port (8 mm) is inserted in the 3rd intercostal space 3 cm anterior to the camera port, so avoid conflict between the robotic arm and the patients left shoulder. The left arm port (8 mm) is inserted in the 7th intercostal space 3 cm anterior to the level of the camera port. By doing so, we position the three arms in a flat triangle, which is a principle for any video assisted port procedure. For a rough orientation the surgeon can place the tip of his/her right third finger on the patient's jugulum and the tip of his/her left third finger on the xiphoid angle. Where the tips of the stretched out thumbs meet is the camera port insertion site. The instrument ports are placed four finger breaths apart from the camera port.

  The robotic surgeon then performs an inspection of the left pleural space. For anatomic orientation he visualizes the left subclavian artery and the distal aortic arch. The pericardium and its covering fat pad first come into view. The left internal mammary artery (LIMA) can then be visualized beneath the endothoracic fascia. Harvesting starts where the surgeon sees the artery pulsating which is usually in its cranial part. A 30 degree camera is used "facing up". For most of the procedure the left robotic arm is equipped with EndoWrist fine tissue forceps (Intuitive Surgical, Inc.) and the right robotic arm with a EndoWrist spatula cautery (Intuitive Surgical, Inc.), connected to low power monopolar energy (15W). The parietal pleura, fascia and muscles are then opened all along the lateral aspect of the artery (close to the camera). The LIMA is then carefully detached from the chest wall from distal to proximal end in a skeletonized fashion (Figure 1). Dissection is performed using sweeping movements alongside the artery, part of the time without utilizing energy. The camera provides a 10 times magnification which lead to great visualization of the procedure, but also tends to overestimate the size of branches and the amount of bleeding. We tend to cauterize the small branches (far from the mammary and close to the chest wall) and clip the large ones (Figures 2 and 3). Although there is some bleeding from the transverse thoracic muscle and very small branches with this approach, these are always self limiting. When all the extension of the artery is free from the chest wall the patient is heparinized, and 2 clips are applied to the distal end. One clip is placed slightly proximal to the distal end and the vessel is divided using robotic Pott's scissors.

  
    

    [image: Fig. 1 – Harvesting of the left internal thoracic artery]

  

  
    

    [image: Fig. 2 – Use of endoscopic clip to ligate branch]

  

  
    

    [image: Fig. 3 – Use of endoscopic Potts scissors]

  

  If bilateral IMAs are being planned, the right internal mammary artery (RIMA) should be dissected first. This is to avoid damage to an already harvested LIMA once the instruments go forward to the right side of the chest. To reach the RIMA, a dissection of the substernal plane is carried out all the way to the right pleura. The pericardium should not be opened at this time. The technique for RIMA takedown is overall similar to the LIMA. Harvesting of the very proximal part can at times be difficult. If the surgeon during harvesting feels difficulties reaching structures on the distal part of the IMA, ports should be checked for exact position from inside the chest. Ports can be pushed in for better reach and the right instrument port can be lifted into sternal direction. A full description of the rest of a totally endoscopic CABG can be found elsewhere [1].

  Regarding time to perform this procedure, an important learning curve has been observed. Oehlinger et al. [2] assessed the first 100 LIMAs harvested by the senior surgeon and noticed a decline in total time. The mean time for all cases was 48 minutes. While the first 10 cases required a mean of 140 minutes each, the last 10 cases required only 34 minutesd. More recently Yang et al. [3] reported on their first 200 harvested IMAs. Mean time for IMA harvesting was 35 minutes and a significant learning curve was observed: from 41 minutes in the first 30 cases to 29 minutes in the last 30 cases. In both studies the IMA was skeletonized.

  A somewhat similar technique for mammary harvesting is described by Ishikawa et al termed "slide fascia technique" [4]. Instead of using a spatula for fascia opening the authors use a forceps connected to the monopolar energy.

  Despite these excellent experiences with IMA harvesting, some investigators are trying to push the technique even more forward. Ishikawa et al. [5] developed a tridimensional triangular hook to facilitate handling and traction of the mammary artery. This small instrument can be introduced in the chest through one of the 8 mm ports and goes around the IMA, held by regular robotic forceps. Experiments in dogs showed a decrease in total time of harvesting. Watanabe et al. [6] developed an electrical chest wall retractor to allow robotic mammary without the use of CO2 insufflations. It is recognized that CO2 pressures above 10 mmHg can lead to hemodynamic instability. Also some patients have a very small chest cavity space to allow for easy harvesting (obese patients, cardiomegaly). The authors present a device capable of raising the sternum up to 5-10 cm which avoids completely the use of CO2.

  In summary, robotic totally endoscopic IMA harvesting is feasible and safe. This article also presents a video and pictures of our preferred technique. A learning curve phenomenon is clearly present. More than one technique is available. Further fine adjustments might improve time and easy of operation even further.
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  Comments on "innovation and excellence: changing to prevail the Brazilian cardiovascular surgery"

  Dear editor,

  I have read the "Innovation and Excellence: Changing to prevail the Brazilian Cardiovascular Surgery" editorial written by Professor Walter J. Gomes [1], and found it to be at the same time lucid and honest, as the story is told by its protagonist.

  I want to congratulate the author on his tenure at the Brazilian Society of Cardiovascular Surgery (SBCCV), on his actions, and on his dedication to the causes involving cardiovascular surgeries, which are known to all, but are worth mentioning.

  I reflect on an important topic discussed in the editorial: ever since I had the honor of being President of the Brazilian Association of Cardiovascular Surgery Residents (ABRECCV) in 2010, I have raised what I consider a critical issue in the cardiovascular surgery chain: doctors entering this specialty. That year, at one of the meetings of the Society of Cardiovascular Surgery of the State of São Paulo (SCICVESP), I had the opportunity to present an article entitled "Shortage of cardiothoracic surgeons is likely by 2020" [2], which had been recently published in the Circulation and subsequently well-reviewed on the Heartwire Medscape Cardiology website [3]. The article predicted a lack of cardiovascular surgeons in the USA in 2020. However, we can say that this is already a reality in Brazil.

  One of the great difficulties on the path to creating new services in cardiovascular surgery is finding other surgeons with the profile and willingness to implement those services. It seems clear that this happens because there are few of us. Therefore, it is essential that the next management team stand firm on the demands to waive the general surgery prerequisite and to improve the quality of training in residencies, which I believe would make our specialty viable in the future.

  After talking with both young and older surgeons, it seems that we could consider creating a department within SBCCV that would provide guidance to surgeons (human beings raised behind closed doors, with little incentive to interact with the world around them) on how to develop and implement a viable project for service in cardiovascular surgery. The project would cover the basic needs required of the public manager, whether philanthropic or private, who wishes to invest in this idea, including:  structure; human resources; protocols; trade negotiations with hospitals, health insurances, and cooperatives; guidance on legislation (decrees, laws, SUS); and assistance in adapting models to local needs.

  Such department could go a long way in helping even to restructure existing services that have had their quality, spirits, and motivation diminish over time.

  Congratulations to the Editor and the author on the services rendered to our cause. I wish them good health and Peace in 2014.

  Sergio Francisco dos Santos Junior

  Cardiovascular Surgeon, SBCCV-AMB Specialist/Santa Casa de Itabuna, Itabuna, BA, Brazil
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  About Technique for Planning Interventional Treatments

  The article "Proposal for geometric virtual correction of the ostial projection of renal artery in the surgery study of infrarenal aneurysms: initial results of a pilot study" presents a simple technique of great importance in planning interventional treatment technique.

  The skill with the manipulation of digital medical image formats allows the recovery of a greater volume of data and allows the interventional procedures are performed more efficiently, with less time for adjusting the projection of images, injections of contrast and ionizing radiation exposure. In addition to the renal artery ostial projection, the technique can be applied in treatment of thoracic aorta and transcatheter aortic valve implants.

  It is important to note that the study was performed using a free software and personal computers, indicating that the knowledge of this technique is independent of major investments, which makes encouraging and demystifies the use of softwares for viewing medical images. Obviously, expertise and familiarity come with the practice of using, but it is evident that this is an important tool given the current scenario where more and more procedures are guided by images.

  Guilherme Agreli

  Bachelor's Degree in Medical Physics, São José do Rio Preto, SP, Brazil
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  Repair of an interrupted aortic arch in concomitant diseases

  To the Editor,

  We read with great interest the article by Dallan et al. [1], entitled "Cardiogenic shock due to coronary artery disease associated with interrupted aortic arch", which is recently published in Brazilian Journal of Cardiovascular Surgery/Revista Brasileira de Cirurgia Cardiovascular. The authors presented a case of a cardiogenic shock due to serious right and left main coronary artery disease associated with interrupted aortic arch (IAA). They just performed an off-pump left anterior descending artery bypass, and they managed the treatment of IAA conservatively. We thank authors for their excellent management of coronary artery disease and valuable article but some comments may be of beneficial.

  IAA is a rare congenital malformation and could be seen very rarely in late adulthood [2,3]. Complex diseases associated with IAA should be managed in either of single stage or two-stage procedures [2-4]. Although Burton et al. [2] and Lafci et al. [3] reported a successful single-stage treatment of IAA and aortic root replacement, and Yu et al. [5] and Riess et al. [6] reported a successful single stage treatment of IAA and coronary artery bypass grafting; as in this case, single stage surgeries could be challenging and are associated with high morbidity and mortality [2-4].

  IAA is usually accompanied by hypertension, and confers a very poor prognosis without treatment [2,3]. Considering that if not treated, patient's prognosis are usually lethal; either single or two stage surgeries should be managed depending on the surgeon's experience and patient's condition [2-4]. In contrast to conservative management, early treatment of IAA prevents possible aortic rupture and associated cardiac dysfunction in such a critical patient.

  Emre YalcinkayaI; Murat CelikII

  IMD. Aksaz Military Hospital, Chief of coronary care unit, Marmaris, Mugla, Turkey

  IIMD. Gulhane Military Medical Faculty, Istanbul, Turkey
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  Answer

  We thank Yalcinkaya et al. [1] for their interest in our article: cardiogenic shock due to coronary artery disease associated with interrupted aortic arch [2] and for the interesting points they raised. Yalcinkaya et al. in agreement that either single or two stage surgeries should be managed for repair interrupted aortic arch (IAA), considering that if not treated it may confer a very poor prognosis. We have experience in surgical repair of the aortic arch coarctation in adults using the extra-anatomic aortic bypass technique using Dacron graft [3]. However, in this case we chose the simplest surgical approach (saphenous graft to left anterior descending) because we believed that such an instable and critical patient's condition would not let allow a simultaneous correction (tube between ascending and descending aorta as well as coronary artery bypass graft).

  We know that IAA rarely develops to old age since it is early diagnosed. However, the beneficial effect of surgical repair or transcatheter intervention in terms of diminished mortality in very old patients is still questionable, which makes conservative management with antihypertensive drug therapy an acceptable treatment options in such patients [4]. We agree with Yalcinkaya et al., that clinical stable adult patients with complex diseases associated with IAA should be managed in either single stage or two-stage procedures.

  Luís Alberto Oliveira Dallan; Adriano Milanez; Luiz Augusto F. Lisboa; Fabio B. Jatene. São Paulo, SP
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  Early coronary artery disease as a complication of radiotherapy for Hodgkin's disease

  Dear Editor,

  We would like to share our experience with a 28-year-old patient, who had been complaining of chest pain and dyspnea after minimal efforts for 10 days. He denied having hypertension and diabetes and smoking. He had undergone supra-diaphragmatic radiotherapy associated with chemotherapy for Hodgkin's disease 15 years ago.

  His physical examination was normal. The electrocardiogram showed normal sinus rhythm, inverted T waves in the anterior and inferior wall, and only mild mitral regurgitation in two-dimensional echocardiography.

  Myocardial perfusion imaging demonstrated an area of severe reversible uptake at great length in the septal and inferior regions of the left ventricle (LV), reduced global left ventricular systolic function, decreased ejection fraction during stress, and transient left ventricular dilation post-stress.

  In the coronary angiography, we observed normal systolic function with mild dyskinesia in apical wall; occlusion of the right coronary artery (RCA) in the distal third, and severe lesions in the middle third of the anterior descending artery (DA) and in the origin of the circumflex artery.

  He underwent coronary artery bypass surgery on the fifth day with anastomosis of the left internal thoracic artery to the descending artery and right internal thoracic artery to the diagonalis artery as well as saphenous bypass of diagonal aorta and radial aorta for right coronary. He was discharged on the sixth postoperative day.

  CT angiography of the coronary arteries in the sixth year of follow-up showed patent grafts (Figure 1) and the patient progressed asymptomatic.

  
    

    [image: Fig. 1 - Coronary CT angiography]

  

  We aimed to draw attention to the fact that even though coronary disease in young patients is rare, it is frequent in young patients who underwent mediastinal irradiation as treatment for Hodgkin's disease. In addition, the most common cause of late mortality is acute myocardial infarction [1,2], with 8% risk for fatal and nonfatal infarction, up to 22 years after treatment [3].

  Therefore, these patients should undergo regular cardiac evaluation for early diagnosis.

  Mediastinal irradiation can lead to endothelial injury, fibroblast proliferation, collagen deposition, changes to the intima of the vessels, and acceleration of coronary disease [4]. When irradiation occurs in the anterior mediastinum, it is more damaging to the trunk of the left coronary artery [5], the anterior descending, and the right coronary artery ostium, while the posterior irradiation affects mostly the circumflex artery [6].

  The risk appears higher when associated with chemotherapy, especially with vinblastine [3], due to the possibility of occlusion of the right coronary artery, as well as radiotherapy with doses greater than 30 GY [4].

  Concerning surgery, internal thoracic artery grafts do not seem to be influenced by prior radiotherapy, but by cardiovascular risk factors, with a survival rate of 87% in five years.

  Tereza Cristina Barbosa LinsI; Lúcia Maria Vieira de Oliveira SalernoI; Pedro Rafael SalernoI; Emanuel Sávio Cavalcanti SarinhoII

  IHOPE-Esperança Hospital, Recife, PE, Brazil

  IIFederal University of Pernambuco, Recife, PE, Brazil
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Fig. 7- Curves and actuarial data showing the percentage of
patients free of minor bleeding or potentially bleeding events
mBE or PB (ordinate) with time - years (abscissa) for both
types of prostheses studied.

Mo = Mono-leafiet prosthesis; Bi = Bi-leaflet prosthesis;
SE = standard error range; LLCI95% = lower limit of 95%
Confidence Interval and ULCIOS % = Upper Limit of 95%
Confidence Interval
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Fig. 8- Curves and actuarial data showing the percentage of
patients free from minor bleeding events mBE (ordinate) with
time - years (abscissa) for both types of prostheses studied.
Mo = Mono-leafiet prosthesis; Bi = Bi-leafiet prosthesis;
SE = standard error range; LLCI95% = lower limit of 95%
Confidence Interval and ULCI9S % = Upper Limit of 95°
Confidence Interval
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‘Table 1. Composition of solutions used.

Substance HIK (1) HIG @1
Sodium chloride 08766 05766
‘Potassium chloride: 0671 0671
‘Magnesium chloride 08132 08132
Calcium chloride 00022 00022
Potassium-hydrogen-2-ketoglutarate  0.1842 —
Glutamate — 01842
Histidine 279280 279280
Histidine chloride, H,O 37733 37733
Tryptophan 04085 04085
‘Mannitol 54651 54651
‘Water for injection 21000ml  21000ml

HIK: Histidine-tryptophan ketoglutarate; HTG: histidine-
ryptophan-giutamate
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Fig. 6- Curves and actuarial data showing the percentage of
patients free of major bleeding events MBE (ordinate) with
time-years (abscissa) for both types of prostheses studied.
Mo = Mono-leafiet prosthesis; Bi = Bi-leafiet prosthesis;
SE = standard error range; LLCI05% = lower limit of 95°
Confidence Interval and ULCI9S % = Upper Limit of 95°
Confidence Interval
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‘Table 1. Characteristics and clinical oral parameters before and after supportive periodontal therapy

Characteristics / Parameters™ _ Control, Pretherapy  Post-therapy Pralue Pralue Praue
@27) (@=28) (@=23) prexpost  controlxpre _controlx post
NT V78201 prEi=33 0570 00001 0317 00208
BMI (kg/nr’) 0323 26.92:5.60 26952629 00923 00002 00021
SBP (mmHg) 12085475 120741360 117331087 01055 08584 01639
DBP (mmHg) 80442247 79.95:1216 7647791 04230 00513 00004
PI(%) 4742230 6361=33.64 4832673 <00001 <0.00012 00679
BOP (%) 2672149 444622035 163335 <00001* <0.0001° <0.0001°
PD (mm)
Som 10000:000  6871=1438 98322179 <00001* NA NA
Fmm [] 4002402 0632096 <00001 NA NA
56 mm 0 1708885 0852122 <00001* NA NA
=7mm 0 10452889 0.17:061 <00001 NA NA
CAL (mm)
Som 10000:000  6256+18.20 NA NA NA NA
4mm 0 4972477 NA NA NA NA
5-6 mm 0 1874896 NA NA NA NA
=7mm 0 137321149 NA NA NA NA

*Resuts shown as mean = standard deviation. 1 Wilcoxon test; 2 pair T test; 3 Mann-TVhimey test; 4 Ttest; NA=not applicable. BMI = body
‘mass index, P1= plaque index, NT = number of teeth, CAL = clinical attachment level, DBP = diastolic blood pressure, SBP = systolic blood
pressure, PD = probing depth, BOP = bleeding on probing.
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‘Table 1. Number of events per year patients/year. Data obtained by
the inclusion of all patients in the study.
“Number of evets per 100 patients/year
‘Mono-leaftet prostesis Bi-leaftet prosthesis __P

TRE 2095 3042 01890
Total 267 123 04769
T Major 190 082 05248
Minor 07 041 07856
Total 1822 2019 01144
Major 3.05 320 09241
H MinororPh 1524 25.90 01005
Minor 571 1151 01708
Ph 025 1439 02044

NTE: mumber of total events; B: bleeding events, H: hemorrhagic
events, PHE: potentially hemorrhagic event (INR greater than or
equal to 7.0). P = significance (P <0.05)
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 Abbreviations, acronyms & symbols.

cva Ischemic cerebrovascular ischemic

Bi ‘Bileafet Prosthesis

EP Standard emmor

FHE Patients free of hemorthagic and potentially hemorthagic
events

FEM Patients free of major hemorthagic events

FEm Patients free of minor bleeding events

LLCI95%  Lower limit of 95% Confidence interval

FAE Patients free of any fype of event

ULCI9S®%  Lower limit of 95% Confidence interval

FIE Patients free of thromboembolic events

FIM Patients free of major thromboembolic events

FTm Patients free of minor thromboembolic events

Mo ‘Mono-leafiet Prostheses

FPH Patients free of potentilly hemorthagic events

NR Intemnational Normalization Ratio






OPS/images/a05img03.png
Fig. 3 - Graph showing Gigabytes (GB) ransferred in RBCCV / BJCVS site in 2013.
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‘Table 4. Comparison between levels of hs-CRP and demographic/hematological characteristics, BMI, and clinical
oal parameters after supportive periodontal therapy.

Variable™ b5-CRP <03 mg/dL. hs-CRP=03 me/dL Prvaluet
Gender? 034525
Female 9(5625) 704375)

Male 6(85.71) 1(1429)

Age (years) 34472640 33882629 08330
BMI (kg/nr) 2620586 28352723 o472
HDL Cholesterol (mg/dL) 50532206 466321674 07712
BOP (%)t 1472348 194330 00650
PD <3 mm 9809197 98752142 04135
PD 4 mm} 083102 026074 01490
PD5-6 mm} 086134 084=106 0.6867
PD 27 mm} 018068 017049 07414

* Talues xpressed as mean = standard deviation. } Valies expressed as frequency (percentage). # P-values are
results of Student's t-test. ; P-values are results of Mann-TWhitmey test. § P-value is result of Fisher's test. HDL
= high-density lipoprotein, BMI = body mass index, CAL = clinical attachment level, hs-CRP = high-sensitive
C-reactive protein, PD = probing depth, BOP = bleeding on probing
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Fig. 3 - Three-dimensional tomographic reconstruction. Note
that the points are equally spaced and aligned, allowing a view
at he right angle of the renal artery studied (righ). The viewing
angles to be used in the correction of iniracperative fluoroscopy
were provided by the software sl (below right, highlighted -in
this case, craniocaudal 13,6° and lefi-anterior-oblique - 30.6°).

The values used for surgical arch are approximate
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Fig. 4 ~ App RBCCV / BICVS
symbol for Smartphones and Tablets.
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Fig. 2 - Above: - Tangent drawn from the projection of the right renal artery. B - Intraluminal positioning
for beginning of space marking. Below : C - Construction of the equilateral friangle on axial CT at right
“angles. D - Geometric representation of an equilateral triangle in a circle (in the case described)
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‘Table 2. Hematologic and biochemical parameters before and after supportive periodontal therapy.

Characteristics / Parameters™  Control Pre-therapy Post-therapy Pralue Pralue Palue
@=27) (@=28) (@=23) prexpost  controlxpre _control x post
Tiiglycerides (mg/dL) 87223524 101524686 106264334 07012 02258 00848
Total Cholesterol (mg/dl) ~ 17270:3093 176213007 182783815 00975 06713 03074
HDL Cholesterol (mg/dL) ~ 4756=1228 42821260 491722007 00027 01641 06104
LDL Cholesterol (mg/dl) 1071722459 112042700 112363114 09765 04128+ 05138+
Glucose (mg/dL) 85.0726.63 909621451 88831121 07528 00580 01679
Eosinophils 14374210200 2279617980 178260526 01666 00549 02548
‘Basophils 141923135 87122197 133021 30 02188 05765 06033
Lymphocytes 22385252045 213675=508.12 20752255065 03018 04663 02870
Manocytes 42822214126 3687512859 36665:13850 0518 01082 01277
Neutrophils 320856:86586 3548.64£127978 310450:149655  0.0871 03279+ 05049+
Total Leukocytes 617148126051 6297.50+151588 507000173472 0.1808° 07303 06373
1s-CRP (<03 mg/dL) T 7692 3013 6522 00330° 00216¢ 03654

* Results shown as mean = standard deviation. 1 Wilcovon test; 2 pair T test; 3 Mann-TWhimey test; 4 T test; 5 Mc Nemar test; 6 X-square
test. HDL = high-density lipoprotein, LDL = low-density lipoprotein, hs-CRP = high-sensitiviry C-reactive protein
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Abbreviations, acronyms and symbols

3D ‘Three Dimensions
vy Abdominal aortc aneurysm
DICOM  Digifal Imaging and Communications in Medicine

MP ‘Maximum intensity projection
MPR. ‘Multplanar reconstruction
x Radius
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Fig. 2 — Graph showing page impressions of RBCCV/ BICVS site in 2013.
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‘Table 3. Comparison befween levels of hs-CRP and demographic hematological characteristics, BML and clinical
oal parameters at baseline.

Variable™ hs-CRP <03 mg/dL. hs-CRP 203 mg/dL. Povaluet:
Gender 068015
Female s @211 11(57.89)

Male 5(55.56) 4@

Age (years) 34622619 34132650 08430
BMI (kg/nr) 24632410 28912603 00411
HDL Cholesterol (mg/dL) 49081419 37402810 00171
BOP (%) 49.08+3323 40472604 04492
PD <3 mm 69.63=1202 67911595 07587
PD 4 mm 263192 5222497 00779
PD 56 mm 1590579 18111095 05025
PD =7 mm} 1183012 925882 04067
CAL<3 mm 64681081 607221717 05765
CAL4mm 3032225 6652575 00369
CALS5-6mm 1712699 20151041 03825
CAL=7mm 151821358 12482964 05462

* Values expressed as mean = standard deviation. | Values expressed as frequency (percentage). ¥ P-valies are
results of Student's t-test. 1 P-values are results of Mann-TWhimey test. § P-value is result of Fisher's test. HDL
‘high-density lipoprotein, BMI = body mass index, CAL = clinical attachment level, hs-CRP = high-sensitive
C-reactive protein, PD = probing depth, BOP = bleeding on probing.
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Fig. 4 - A - Tomographic image by 3D reconstruction. B - Intraoperative position of fluoroscopy unit,
respecting the angles identified. C - Intraoperative arteriography. D - Final positioning of the endoprosthesis
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Abbreviations, acronyms & symbols.

IL1B  Interleukin 1 beta

L6 IntereukinG

INEY  Interferon ¥

MMPS  Matrix metalloproteinases
PGE)  Prostaglandins E)

TNF-u  Tumor necrosis factor alpha.
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Abbreviations, acronyms & symbols.

Aa Aggregatibacter actinomycetemcomitans
BMI ‘Body mass index.

BOP ‘Bleeding on probing

CcaL Clinicalaftackment level

G Control group

CrP Coreactive protein

oD Cardiovascular disease

HDL ‘High density lipoprotein

BsCRP  Highsensifvty C-reactive profein
DL ‘Low-density lipoprotein

NSPT ‘Nonsurgical periodontal therapy
NT ‘Number of teeth

D ‘Probing depths

PG ‘Periodonffs group

Pe ‘Porphyromonas gingivalis

B ‘Plaque index.

B Prevotella intermedia

PT ‘Periodonta therapy.

Ed Supportive periodontal therapy
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‘Table 1. InsCor calibration - Analysis by risk group.

Risk Mortality
“Namber of cases o observed 03% Cl) % predicted (95% CT)
Low (03) 437 207 435
(138:457) (44:626)
Mean (4-7) 317 10.00 383
(678:1341) (571:11.96)
High (8) 26 2683 2602
(2120:3237) (20.53:31.50)

Hosmer-Lemeshow test (P=0.184)
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Fig. 1~ Frequency of the hs-CRP in the periodontitis group before
and after periodontal therapy. hs-CRP - high-sensitivity C-reactive
protein; BT - before therapy, AR - after therapy
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Fig. 1 - Multiplanar reconstruction (MPR), with repair o
projections and axial cut at right angles (below left)
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Abbreviations, acronyms & symbols.

CHF Chronic heart falure.
CcRT Cardiac resynchronization therapy
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Fig. 1-ROC curve for InsCor 0.79 [95% CI (0.74 10 0.83), P<0.001]
and the EuroSCORE was 051 [95% CI (0.77 to 0.86), P<0.001]
in the evaluation of the power of discrimination performed in 1,000
patients
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Table 2. EuroSCORE calibration - Analysis by risk group.

Risk Mortality
“Number of cases s observed 03% Cl) % predicted (93% C1)

Low (0-2) 333 210 240
(056:3.64) (0.76:4.05)

Mean (3-5) 38 579 57
(326:832) (3.26:832)

High (26) 330 2507 um
(2045:20.69) (2018:2037)

Hosmer-Lemeshow test (P=0.593)
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‘Table 3. EuroSCORE I calibration - Analysis by risk group.

Risk Mortality
Number of cases o observed 05% CT) % predicted (95% CT)
Low (0.17-0.80) 180 111 667
(042:2.64) (3.02:1031)
Mean (0.81-122) 182 275 650
037:512) (299:1020)
Mean-High (1.23-2.02) 181 608 773
(260:956) (84:1163)
High 2.03-4.11) 182 1484 934
(9.67:20.00) G11:1357)
Very High (4.14-47.60) 175 3143 37
(2455:3831) (1924:3219)

Hosmer-Lameshow test (P=0.0003)
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thi technique, assstant researcher in the development of
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FEM  Coauthor. Reviewer of writing Technical Note, correction
‘and preparation of the Abstract. Reviewer of references.

ATG Coathor. Guidance. Final reviewer of Technical Note,
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OPS/images/a21img01.png
Search for the term
“Cardiopulmonary bypass” Mesh
7099 results
Added the term Added the term Added the term
“Microcirculation” - Mesh “Inflammation” - Mesh “Inflammation mediators” - Mesh
69 results 455 results 304 results

828 results

Excluded the repeated
results (n=111)

717 results

Excluded studies in
humans and in
non-English language
articles (@=607)

110 results

Excluding review
articles and studies
without control (n=38)

72 results

Fig. 1 - Chart showing the search strategy of the articles until reaching the final mmber
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GRL  Asticles search and literaure review
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MRBM  Medical records analysis and risk factors

8] Study design and discussion






OPS/images/a20img02.png
Chart 2. Key dnver diagram.

Objective

Key drivers

Strategy changes

Reduction of 30-day
mortality rates associated.
with congenital heart

‘Safe perioperatory practice

Reduction of surgical site

‘Team-based practice

Tse a checklist for surgical safety fo
record immediate measures in a process
‘based on evidence (ie, antibiotics
‘administered within 60 min after surgical
incision)

Focus on hand hygiene of all members
dealing with patients” care

‘Train murses with nursing practice based
on evidence

‘Guidance for nurses in infirmaries and.
1CUS on how to carry out reports
Total 24 h of entry and exit
Accurate daily records of patients”
weight
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Fig.1 - Characteristics of the sample according to the surgery
performed

Tipo de cirurgia realizada = surgery performed

Talvular isolada = isolated vatve

Cirurgia da Aorta = ortic surgery

CRM isolada = isolated coronary artery bypass grafting

CRM associada = coronary artery bypass grafting associated with
another cardiac surgery

Outras cirngias = Another surgeries
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Chart 1. IQIC database: benchmarking data.

Data Collection and Analysis
Registration and procedure Follow-up

Registration nust be completed with the following ftems

1. Demographic information

2. Preoperative status ‘Patients’ registration to be completed 30 days
3. Patient's diagnosis after the procedure

4 Surgical procedure 6. 30-day follow-up

5. Outcome/Complications
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Fig 2~ ROC curve for EuroSCORE I10.81 [95% CI (0.77 10 0.65),
P<0.001] in the evaluation of the power of discrimination performed
in 900 patients
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AMPS  Main author,text drafting, content expert, review of the text
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Abbreviations, acronyms and symbols

EuroSCORE ‘European System for Cardiac Operative Risk.
Evaluation

InCor-HCEMUSP  Clinies Hospital at the Faculty of Medicine,
University of Séo Paulo

ROC Receiver Operating Characteritic

PSS Statisical Package for the Social Sciences.

STS seare Society of Thoracic Surgeons score
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CHL Children's HeartLink
1QIC ‘International Quality Improvement Collaborative
BACHS1  Risk Adjustment in Congenital Heart Surgery
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‘Table 3. RTI observed and predicted using EuroSCORE as predicting
‘variable in the groups defined according to the Hosmer-

(}mhngmcyhblcﬁmmcﬂnnn—[mshwlcﬂ

Observed Expected  Obscned

Lemeshow test.
RTI=10
1 148 150583
2 171 169740
3 1 119746
Stepl 4 144 144162
H 131 131065
6 107 107205
7 48 47499

PN

ted Total
1417 132
2260 172
2254 12
3838 148
4935 136
6705 114
8501 56

Chi-square (5) = 6.221 (P-value = 0.263). RTI = respiratory tract

infection
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Fig. 1 - Histograms showing mean optical densities of: (4) caspase, (B) KI-
67 and (C) IL-S. Group 1:solution with hisidine-myprophan-ketoghutarate,
Group 2: solution with histidine-tryptophan-glutamate





OPS/images/a09img05.png
Fig. 2 Comparison of EuroSCORE in patients with and without RIT
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‘Table 2. List of antibodies used.

Hatibody Specificiy _ Dilution _ Bufter Tab
e Tomod =3
anfiCaspase3 Polyclonal 11000 CitratopHS  Abeam
aillf  Mosoclonal 150 CitatopH6  SeataCruz
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‘Table 1. Incidence of complications and mortality.

Variable FIE0)
Comorbidities

RTI 30(3.3%)
DDRF 17(1.9%)
VA 15(17%)
Complications 43 (48%)
General mortality 37@1%)
Mortality in the group without complications 18%
Mortality in the group with complications 47.7%

* P<0.0001 chi-square. CVA = preoperative cerebrovascular
accident; DDRF = dialysis-dependentrenal failure; RTT=respiratory
tract infection
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MABO  Study design, execution of experiments, analysis of results
and writing of the manuscript

LcF ‘Assistance in immunohistochemcal techniques
DAPCZ  Assistance in immunobistochemical techniques
ACB Partcipation in the preparation o the fnal fext
cas Partcipation in the preparation of the fnal text
PHEB  Participation in drafting the final text

op ‘Review of the version

DMB  Study design. analysis of results and writing of the
‘manuscript
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‘Table 2. Comparison of EuroSCORE according to RTL
Deali N Mem Medin Standard Devistion Minimm Maximum

No 80 268 200 7 0 5
Yes 30 513 450 3590 0 3
Towl 900 276 300 227 0 15

Pvalite < 0.001 (Mann-Whimey test). RT1 = respiratory tract
infection
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Abbreviations, acronyms and symbols

ATP Adenosine triphosphate
BSA ‘bovine serum albumin

MOD ‘mean optical density.

HIG bistidine-fryptophan-glutamate
HIK bistidine-fryptophan-ketoglutarate
i Interleukin

P ‘Inraperitoneal

AU Asbitrary units
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Fig. 3— Graph of the ROC curve for RTI
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Table 4. Comparison of EuroSCORE according to DDRF.
Death N Mean Median Standard Deviaion Miimum Masimum

No 88 268 200 216 0 n
Yes 17 688 600 394 1 15
Towl 900 276 300 27 0 15

P-value = 0,001 (Mann-TWhimey test). DDRF = dialysis-dependent
renal failure
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Fig. 1~ Incidence of postoperative arrial fibrilation after aortic
stenosis surgery, total and according o age. *Adjusted for chronic
abstructive pulmonary disease, previous smoking peripheral vascular
disease, and LVEF < 40% .

Incidencia fibrilado atrial = Incidence of arral fibrillation; total
= total; anos = years.





OPS/images/a23img04.png
Abbreviations, acronyms & symbols

CABG.
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‘Table 3. Incidence of CVA. hospital length of stay. and hospital mortality according to the incidence of

postoperative AF.

Complication Total ar ToAT 7 el
(@=348) (=114 (@234

VAR T20) 320 an 0687 B

‘Hospital length of stay

Median days of ICU stay (25-75%) 305) 50-7) 304 <0001 <0001

Median days of total stay (25-75%) 8(-13) 015 8(-10) <0001 <0001

Outcome

Mortality (%) 25(72) 544 2065 0234 -

AF = arial fibrillation; CVA = cerebrovascular accident; ICU = Iitensive Care Unit. (25-75%) = 25-75%

interquartile range. *Adjusted for age
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Fig. 2 Relationship between age and acute postoperative AF after
aortic stenosts surgery. Borderline statistical significance for linear
trend (P=0.055). Incidéncia fibrilagdo atrial = Incidence of arrial
fibrillation. Faixas etdrias (anos) = Age
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‘Table 2. Demographic characteristics of patients with acute postoperative AF.

Variable aF nOAF 7
(o114 (@=234)
Average age (years) 774252 765243 o101
‘Male patients (%) 50 (518) 136(58.1) 0314
SAH (%) 84(737) 167 (714) 0745
Diabetes (%) 23(202) 54(231) 0635
BMI 30 kg/m2 (%) 24011 38(162) 0341
COPD (%) 14(123) 24(103) 0700
Previous smoking (%) 44(38.6) 103 #4.0) 0398
Current smoking (%) 3026 76.0) 1.000
Heart failure TILTV (%) 43.42.1) 84 (359) 0316
LVEF < 40% (%) 761 2100 0483
Angina VIV (%) 761 16(63) 0987
‘Unstable angina (%) 7(61) 18(77) 0760
Syncope (%) 35007) 61(261) 0435
Previous CVA (%) 8(10) 16(638) 1.000
Peripheral vascular disease (%) 10(88) 25(10.7) 0714
Previous cardiac surgery (%) 106 34(145) 0270
Previous AMI (%) 405 1356) 0571
‘Urgency/emergency surgery (%) 2(18) sey 1.000
Ischemia time (min) 58521438 5632185 0273
CPB time (min) 7482165 7352238 0622

AF =arrial fibrillation; SAH = Systemic arterial hypertension; BMI = body mass index; COPD = chronic obstructive
pulmonary disease; LVEF = lgft ventricular gjection fraction; CVA = cerebrovascular accident; AMI = acute
‘myocardial infarction; CPB = cardiopulmonary bypass
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Fig. 1~ Observed and expected (mean) mortality rates divided by
quintiles of expected mortality, as calculated by the STS scoring
system. Goodness offit Chi-square test has shown that the pattern of
distribution of expected and observed mortality did not significantly
differ in the study population (X*=1.06, P=0.90)
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Fig. 2 Observed (black columns) and expected (mean, white
columns) general morbidity rates distributed according fo
the quintiles of expected mortality, as calculated by the STS
scoring system. Goodness of it Chi-square test has shown that
the pattern of distribution of expected and observed morbidity
rates did not significantly differ in the study population
(X?=6.77, P=0.15)
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‘Table 1. Baseline demographic and clinical characteristics of the studied population submitted to CABG procedures
(659 patients) at TotalCor Hospital, between January, 2010 and December, 2011

Variable Frequency
‘Patient age (years) 612
Female 24%
Race (percent Caucasian) 95%
Obese or morbid obesity 26%
Diabetes 2%
Last creatinine level preoperatively (median; 25 - 75 percentile ~ mg/dL) 10:09-12
‘Previous cardiac surgery 24%
Cerebrovascular disease: 18%
‘Myocardial infarction (< 21 days prior to surgery) 45%
ST elevation or NST elevation on admission 433%
Anthythmia 30%
Coronary vessels (three) 915%
Left main disease > or = 50% 146%
Ejection fraction < 40% 42%
Aortic stenosis 10%
Mitral insufficiency (mild) 30%

Status of the procedure (urgent or emergent) 0%
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‘Table 2. Hosmer-Lemeshow contingence table for goodness of fit as determined for mortality in isolated CABG
‘patients Calculated Chi-square = 6 89 P=0.55

Deciles of risk. Survival Death Total
Observed Espected Observed _ Espected
™ 40 404 1 065 a
2 0 413 0 071 2
3 56 550 0 097 56
r 16 452 0 083 46
5% 46 461 1 088 47
6 48 471 0 093 43
7 47 480 2 102 49
8= 46 459 1 110 47
o= 45 465 3 13 43
102 61 614 6 562 67
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‘Table 3. Hosmer-Lemeshow contingence table for goodness of fit as determined for general morbidity in isolated
CABG patients Calculated Chi-square = 6.69 P=0 57

‘Deciles of isk. “Event free Ay event “Total
Observed Expected Observed. ‘Expected
™ Ed 469 2 211 Eg
= 48 468 2 33 50
3 o 453 H 368 49
4= o 437 1 430 48
58 “ 458 7 523 51
6 “ 422 4 579 43
7 40 419 9 710 49
8= 40 412 10 884 50
S 38 361 1 1204 49
10% 23 252 25 278 48
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‘AUC=0.76
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P<0001

Fig. 3 — ROC-curves showing relation between sensitivity and I-specificity for STS scoring system for seven post-
operative outcomes measured: 4) mortality; B) morbidity; C) renal failure; D) prolonged length of hospital stay; E)
reoperation; F) prolonged mechanical ventilation and G) short length of hospital stay
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Chart 1. Models of mechanical heart valve prostheses implanted.

Model Mitral

Bicarbon 46
St Jude Medical 23
Omnicarbon 17
Omniscience 15
Sorin-mono 13
Lilliehi Kaster 1
Edwards 1
Hall-Kaster 1
TOTAL 17
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Fig.1- Curves and actuarial data showing the percentage of patients
Jree from any type of event FAE (ordinate) with time -years (abscissa)
Jor both types of prostheses studied.

Mo = Mono-leaflet prosthesis; Bi = Bi-leaflet prosthesis; SE =
standand error range; LLCI95% = lower limit of 95% Confidence
Interval and ULCI95 % = Upper Limit of 95% Confidence Interval
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 Abbreviations, acronyms & symbols.

Auc Area under the curve
CABG Coronary artery bypass graft
cap Coronary artery disease

EuroSCORE  European System for Cardiac Operative Risk Evaluation.
Los Length of stay.

PLOS ‘Prolonged postoperative length of stay

ROC ‘Receiver operating characteristic

TS Society of Thoracic Surgeons.
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Fig.4- Curves and actuarial data showing the percentage of patients
free of minor thromboembolic events mTE (ordinate) with time-years
(abscissa) for both types of prostheses studied.

Mo = Mono-leaflet prosthesis; Bi = Bi-leaflet prosthesis; SE =
standard error range; LLCI95% = lower limit of 95% Confidence
Interval and ULCI95 % = Upper Limit of 95% Confidence Interval
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Fig. 5 - Curves and actuarial data showing the percentage of
patients free of bleeding and potentially bleeding PB (ordinate)
with time - years (abscissa) for both types of prostheses studied.

Mo = Mono-leafiet prosthesis; Bi = Bi-leaflet prosthesis;
SE = standard error range; LLCI95% = lower limit of 95%
Confidence Interval and ULCIOS % = Upper Limit of 95%
Confidence Interval.
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Fig. 2- Curves and actuarial data showing the percentage of patients
free of thromboembolic events FT (ordinate) with time - years
(abscissa) for both types of prostheses studied.

Mo = Mono-leaflt prosthesis; Bi = Bi-leaflet prosthesis; SE =
standard error range; LLCI95% = lower limit of 95% Confidence
Interval and ULCIS % = Upper Limit of 95% Confidence Interval
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‘Fig. 3~ Curves and actuarial data showing the percentage of patients
e ofmajor thromboembolic events FMT (ordinate) with time - years
(abscissa) for both types of prostheses studied.
Mo = Mono-leaflet prosthests; Bi = Bi-leaflet prosthesis; SE =
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Interval and ULCI95 % = Upper Limit of 95% Confidence Interval
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‘Table 1. Quantification of total RNA. cDNA and spectophotometry from heart valves.

Samples Mean Nucleic Acid Conc. (ng/m)) _ Total DNA __A260 A2%0 A260/4280
GAMOT 75 7248 0178 0.097 835
GAMO2 66 6593 1686 082 2056
GAMO3 45 5739 0123 0087 1413
GAMO4 75 5654 1805 0878 2055
GAMOS 18 504 0435 0212 2051
GAMOG i 7605 0253 0130 182
GAMO7 32 617 0076 005 152
GAMOS 33 5471 o111 0072 154
GAMOO 35 5886 o115 0072 1507
GAMI0 14 5225 0349 0.167 2080
Mean 2.6 61531 05131 0.2504 17976
Std Dev 2684995345 7720521643 0.6600568 03148898 0,26153997
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Abbreviations, acronyms & symbols.
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Table 1. General and clinical characteristics of the 107 patients.

included in the study.

Variables n %
Gender

Female 53 495
Male 54 505
Education

Tiiterate 33 308
Basic education — incomplete 50 551
‘Secondary education — incomplete. 2 19
‘Secondary education — complete H 75
Tertiary education 4 37
Chagas disease.

Yes 13 121
No o4 878
Tndication for implantation

Atrioventricular block 62 579
Sinus node syndrome 30 280
Other 15 141
‘Type of stimulation

Bicameral 9 369
Unicameral 1 131
Tmplantation time span (months)

Mean (standard deviation) 64230

Minimmum ~ Masinum 1-13

Functional class

ClassT 7 602
ClassTI 3 75
Class Il 3 215
Class IV 2 19
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‘Table 2. Mean valves for quality of life from the AQUAREL questionnaire for full sample and comparison

of domains according to gender (t test).
Gender ‘Chest Discomfort Dyspnea Arthythoia__Total AQUAREL
‘Full sample. 08=149 7502213 0=141 $9=139
Male 906=132 791183 9042136 867=131
Female 910=166 708=233 876=146 831=146
ttest (P value) P-0887 0044 P-0306 P0.187

* Significant (P<0.05)
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Abbreviations, acronyms and symbols

LVEF Left ventricular ejection fraction.
NYEA ‘New York Heart Association
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‘Table 5. Pearson correlation coefficient and P value between score values of SF-36 questionnaire domains and the variables: age and implantation

time span.
Physical Role-  BodilyPan  General  Vitality Social Role- “Mental

Functioning __Physical Health Functioning _ Emotional __Health

aE =038 =007 =0 = = ™ = =007
Implantantion  P<0001°  P=0447  P-02)6  P-0337  P-088  P-042 P08  P=0456
time span 0005 0098 0040 r=0095 0193 10080 0118 =0040

P-0330  P-0315  P0679  P-038  P-0046*  P-0362  P=0226  P=06l5
* Significant (P<0.05)
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 Abbreviations. acronyms & symbols.

AQUAREL Assessment of QUality of life And RELated events
Bl Pacemaker

QL Quality of life

SF36 Medical Outcomes Study 36-ltem Short Form
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‘Table 3. Mean values for quality of life from the SF-36 questionnaire for full sample and comparison of domains according to gender (f test).

Gender Physical Role- Bodly  General  Vitality Social Role- Mental
Functioning __Physical Pain Health Functioning _ Emotional __Health
Fullsample 6922240 84=376 6352270 724=D56 7422206 S01=208 616=41 740=230
Male 758+200 606365 6652285 7452204 7572203 918+204 7162379 7762215
Female 6252270 561388 6052252 7022240 7272209 8632230 5342463 7032242
tlest(Pvalie)  P=0005*  P0537  P=0255  P-0352  P-0454  P-0189  P-002* P=0103

* Significant (P=0.05)
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Table 4. Pearson correlation coefficient and P value between score values of AQUAREL questionnaire
‘domains and age and implantation time span.

Chest Discomfort Dyspnea Arhythnia__Total AQUAREL
Age 01977 =003 =004 0085
Implantantion P00n2 P-0805 P-0807 P0385
time span 0016 0103 0039 0045
P-0ST2 P-0289 P-0.663 P0.645

* Significant (P<0.03)
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‘Table 1. Demographic characteristics of the studied population.

Variable Total 7079 years =S0years 7
(@=343) (@=250) (@0%)
Average age (years) 768246 745228 27227 <0001
Male patients (%) 195 (56.0) 143(572) 52(531) 0562
SAH (%) 251(721) 178(712) 73(745) 0620
Diabetes (%) 77 (222) 57(228) 20204) 0734
BMI=30 kgim® (%) 62(178) 42(168) 20204) 0525
COPD (%) 38(109) 33(132) 5(.1) 0047
Previous smoking (%) 147(422) 118472) 2006 0004
Current smoking (%) 10(29) 906 1(10) 0203
Heart faifure TV (%) 132679 91(364) 41(418) 0414
LVEF < 40% (%) 28(3.0) 16(64) 12(122) o113
Angina TIVIV (%) 23(66) 1802 561 0630
Unstable angina (%) 25(72) 2E4) 4@ 0241
Syncope (%) 9627.6) 71284) 25055 0682
Previous CVA (%) 24(69) 17(68) 701 1000
Peripheral vascular disease (%) 35(101) 30(120) 5(6.1) 0084
Previous cardiac surgery (%) 45(129) 33(13) 12122 0951
Previous AMI (%) 17(49) 12¢8) 561 1000
Urgency/emergency surgery (%) 7020 520 200 1000
Ischemia time (min) 5712174 5702178 5722163 0934
CPB time (min) 7392216 736209 7492235 0508

SAH = Systemic arterial hypertension; BMI = body mass index; COPD = chronic obstructive pulmonary disease;
LVEF = left ventricular gjection fraction; CVA = cerebrovascular accident; AMI = acute myocardial infurction;
CPB = cardiopulmonary bypass
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Fig. 4— Comparative Box-plot of EuroSCORE according to DDRF
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‘Table 6. Crossing of EuroSCORE with RTI

RIT Total O
Nao_ Sim (CL95%)
Tow N 49 6 o 0
% 987% 13%  1000%
Risk Medum N 334 12 346 263
Growp % 965% 35%  1000% (0.98-708)
Hgt N 97 12 109 905

% 89.0% 11.0%  100.0% (332-24.70)

Prvaluz < 0.001 (chi-square). RII = respiratory tract infection
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‘Table 7. Crossing of EuroSCORE and DDRF.

RIT Total O
No  Yes (CL95%)
Tow N #8 T Eay 10
% 998% 02%  1000%
Risk Medom N 330 7 346 917
Growp % 980% 20%  1000% (L1-749)
High N 10 O 109 3996

% 9L7% 83%

1000% (50-789)

P= 0.001. DDRF = dialysis-dependent renal failure
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‘Table 5. DDRF observed and predicted using EuroSCORE as
‘predicting variable in the groups defined according to the

Hosmer-Lemeshow test
‘Contingency table for the Homer-Lemeshow test
DDRF =no DDRF —
Observed Expected  Observed ted  Total
11 15173 o0 1
217 171467 1 03 I
302 12138 0 osn I
Stpl 4 146 146681 2 1319 148
5133 133951 3 2040 136
6 10 110200 4 371 14
7 49 47611 7 838 56

Chi-square (5) = 2419 (P-value = 0.79). DDRF = dialysis-
dependent renal fuilure
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Fig. 5 - Graph of the ROC curve for DDRF
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‘Table 10. Probability of developing DDRF according to EuroSCORE.

‘EuroSCORE "DDRE Probability
-7 =10%
8-9 10%- 19%
10 20-29%

1 30-39%

12 40-59%

13 60-69%
=14 =70%

"DDRF = dialysisdependent renal failure
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Abbreviations, acronyms & symbols.

AUROC rea under the ROC curve

cva Cerebrovascular accident

EuroSCORE European System for Cardiac Operative Risk.
Evaluation

DDRF Dislysis-dependent renal falure

RTL Respiratory trct nfection

ROC Receiver Operating Characteristic

spss Statisical Package for the Social Sciences.

m Intensive therapy unit
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Table 8. Cut-off points and sensitivity and specificity values.

Variable__Cutoff points __Sensitivity Specificity
RTT 235 6.7% 671%
DDRF 235 824% 669%

DDRF = dualysis-dependent renal failure; RTT = respiratory tract
infection
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‘Table 9. Probability of developing RTI according to EuroSCORE.

‘EuroSCORE “RIT Probability
-7 =10%
8-9 10%- 19%
10 20-20%
1n-12 30-30%

3 40-49%

14 50-50%

15 60-69%
=15 =70%

RIT= respiratory tract infection
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‘Table 5. Frequency of hs-CRP in periodontitis group before and after
supportive periodontal therapy.

s-CRP Bs-CRP Total
(before therapy) (after therapy)

<03mgldl =03 t03mgdl
<03 mg/dL 8(83.89) 1a111 9(39.13)
Z03to3mgdL  7(5000) 7(5000) 14 (6087)
Total 15(6522)  8(3478  23(100.00)

Talues expressed as frequency (percentage); McNemar test. hs-CRP
high-sensitive C-reactive protein
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‘Table 1. Preoperative characteristics.

‘Preoperative characteristic 0.(%) or mean=SD P1 P P P
Age 303=144 s s F—
Male / Female 138 (79.3%) /36 (20.7%) 002 0034 s ons
Fever 97 (55.7%) s s s

Septic emboli 27 (15.5%) s s oo
Central 14(3.0%)

Peripheral 14(3.0%)

NYHA Class

ClassT 15 (8.6%)

ClassTT 64 (36.8%)

Class T 74 (425%)

Class TV 21(12.1%)

Congestive heart failure: 97 (55.7%) s s s ons
Renal dysfunction 15(8.6%) s s s ons
Periprosthetic leakage 13(75% s s s
‘Previous cardiac surgery 32 (184%) s s s ons
Mitral valve involvement 72 (414%) s s ns 0009
Aortic annulus involvement 42041%) s s s ons
‘Prosthetic valve endocarditis 27 (15.5%) s s s ons
Operation in the active phase 84(433%) s s s ons
Culture positive endocarditis 92 (52.9%) s s s ons
LVD (EF<40%) 11(63%) s
‘Emergency operation 26 (14.9%) 0003 s s ons
ECG

Sinus rhythm 154 (88.5%)

AF 13(7.5%)

AV block 4023%)

1BBB 2(11%)

RBBB 106%)

AF= Arial fibrillation; AV= Atrioventricular; ECG= Electrocardiography; LEBB= Left bundle branch block;
LVD= Leftventricular dysfinction; NYHA= New York Heart Association; RBBB= Right bundle branch block; SD=
‘Standard deviation; ns=Not Significant. P1: Statistical significance for in-hospital mortality in logisti regression
analysis. P?: Statistical significance for recurrence in logistic regression analysis. P3: Statistical significance for
‘reoperation i logistic regression analysis. P4: Statistical significance for late mortality inlogstic regression analysis
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‘Table 2. Culture results.

Microorganism n.(%)
‘Culture negative S2@ET1%)
Streptococcus 51(203%)
Staphylococcus 23 (13.2%)
Brucella 11(63%)
MRSA 423%)
Acinetobacter 1(06%)
E Coli 1(06%)
‘Enterobacter 1(06%)

MRSA: Methicillin resistant Staphylococcus aureus; E. coli:
Escherichia coli
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‘Table 5. Patients with mortality.

Etiology for mortality n0%)
‘Hospital mortality 27

Low cardiac output 15 (55.6%)
Low cardiac output + sepsis 7059%)
Sepsis 3(111%)
‘Pulmonary complication 16.7%)
Sudden death 167%)
Late mortality 14

Cardiac 8(57.1%)
‘Extracardiac 6@29%)
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‘Table 3. Procedures.

‘Procedures nC%)* P P P
ZAortic valve replacement T §1.6%)
Redo AVR 13 (75%)
AVR with bioprosthesis. 2(11%)
Aortc reconstruction 3(17%)
‘Primary repair of periprosthetic leak 4Q23%)
Aortic root replacement 22 (12.6%)
‘Betall de Bono procedure 10(57%)
Xenograft implantation 6(34%)
‘Homograft implantation 5Q9%)
Cabrol procedure 1(06%)
Aortic root enlargement 1(06%)
Fistula repair 6(34%)
‘Patch repair of a sinus Valsalva aneurysm repair 4Q23%)
Subaortic discrete membrane resection 423%)
Aortc vegetectomy 3(17%)
‘Drainage of subaortic abscess and patch repair 2(11%)
Septal vegetectomy 1(06%)
‘Patch repair of an ascending aortic psevdoaneurysm 1(06%)
‘Graft interposition i the ascending aorta 1(06%)
‘Patch repair of a ventricular septal defect 6(3.4%)
Mitral valve procedures 72 (414%)
Mitral valve replacement 55 (3L6%)
Redo mitral valve replacement 423%)
Mitral reconstruction 14(80%)
‘Primary repair of periprosthetic leak 2(11%)
Vegetectomy of mitral leaflets 1(06%)
‘Tricuspid De Vega anuloplasty 3(17%)
Coronary artery bypass grafting 2(11%)
‘Primary repair of atrial septal defect 2(11%)
Closure of patent ductus arteriosus 1(06%)
Femoral embolectomy 1(06%)
Pericardiectomy 1(0.6%)
Concomitant procedure 81 (46.6%) 0971 0205 0237

*Percentages are the ratio to the number of patients. AVR: Aortic valve replacement. P1- Statistical significance for
in-haspital mortality in logistic regression analysis. P?2: Statistical significance for recurrence in logistic regression

analysis. P3: Statistical significance for reoperation in logistic regression analysis. P4: Statistical significance for
late mortality in logistic regression analysis
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‘Table 4. Operative variables and postoperative morbidity.

Perioperative characteristic PYD) PP Py P4
‘Postoperative fever B (59%) I TR
‘Postoperative atrioventricular block 17(98%) s oms omsons
Low cardiac output 25 (144%) 0 ms o ons

Renal failure: 34(19.5%) 0030w ns

Need for dialysis 12(69%)

Valvular destruction 120 (69.0%) s s oms
Recurrence during follow-up 10(57%) s
‘Reoperation during follow-up 3(4.6%) s

‘ns: Not Significant. P1- Statistical significance for in-hospital mortality in logistic regression analysis. P2: Statistical
significance for recurrence in logstic regression analysis. P3: Statistical significance for reoperation in logistic
‘regression analysis. P4: Statistical significance for late mortality in logistic regression analysis
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Fig. 4 Survival free from reoperation
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Fig. 2~ Actuarial survival curve for patients with and without mitral
valve involvement
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Fig. 3 Survival free from recurrence





